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PREFACE  TO  THE  FIFTH  EDITION. 


In  ihia  editioQ  the  plan  of  the  work  has  been  so  for  altered  that  the  portion 
OQ  Qeneral  Anatomy,  which  was  previously  scattered  thruughuul  the  book, 
haa  been  collected  into  au  Introductory  Chapter,  and  re-writteu,  so  as  to  fur- 
nish the  Student  with  a  very  succiuct,  but  it  ia  hoped  suHicieut,  iutroduction 
to  the  study  of  Microscopic  Anatomy ;  and  to  thig  has  been  added  a  abort 
deeoription  of  the  chief  procea&es  of  the  development  of  the  ovum,  and  of  the 
structnrea  characteristic  of  the  footal  state:  a  subject  which,  though  undeni- 
ably an  integral  portion  of  Human  Descriptive  Anatomy,  was  pflsaed  over  in 
prorions  editions. 


This  Introduction  is  inserted  in  deference  to  the  opinions  of  persons  very 
competent  to  Judge,  and  who  believe  that  some  snch  addition  is  necessary  to 
the  completion  of  Gray's  "Anatomy."  It  is  not  intended,  however,  to  snpcr- 
Bade  or  to  trench  npon  the  Treatises  on  Physiology,  nor  to  go  minutely  into 
the  more  recondite  and  more  dubious  parts  of  microscopic  research.  Nor, 
again,  ia  it  intended  to  give  any  account  in  this  work  of  vital  phcnomena._. 
Such  phenomena  are  purely  within  the  domain  of  the  physiologist.  Cong 
quently  all  the  ingenious  and  beautiful  researches  by  which  modern  microti 
ttcopidU  (as  Strieker,  Yon  Recklingshausen,  Beale,  and  others)  have  attempted 
to  invotligate  the  living  tissues,  lie  beyond  the  scope  of  soch  a  treatise  as  this. 
Tlie  bumble  aim  of  the  following  pages  ia  to  provide  the  Student — in  the 
smallest  compass,  and  in  the  simplest  language — with  a  plnin  account  of  things 
for  the  most  part  universally  admitted,  and  which,  with  moderate  pains,  h( 
can  snoceed  in  demonstrating  for  himself.  In  order  to  make  such  verbal 
descriptions  intelligible,  figures  are  necessary:  bat  it  appeared  useless  to 
maaufocture  new  drawings  of  things  which  are  quite  faithfully  represented  by 
authors  wlio  are  in  everybody's  hands;  and  therefore  all  the  illustrations  to 
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the  chapter  on  General  Anatomy  have  been  borrowed  from  the  English  trans- 
lation of  Kolliker's  "  Manual  of  Human  Microscopic  Anatomy,"  from  the 
" Entwicklungsgeschichte"  of  the  same  author,  Todd  and  Bowman's  "Physi- 
ology," Harley  and  Brown's  "Demonstrations  of  Microscopic  Anatomy,"  and 
other  well-known  works:  the  source  of  the  drawings  having  been  in  each  case 
acknowledged  in  the  Table  of  Contents. 

The  text  has  been  further  expurgated  from  errors  of  the  press;  and  the 
Editor  has  to  acknowledge  his  obligations  in  this  particular  to  his  friend  Pro- 
fessor Darling,  of  New  York,  and  to  Mr.  Matthews,  of  Kirkdale,  who  have 
been  kind  enough  to  point  out  several,  and  some  of  them  important,  clerical 
errors  which  had  escaped  notice  in  previous  revisions. 

31  Olabges  Street  :-  September,  1869. 


PREFACE  TO  THE  FIRST  EDTl'ION. 


Tins  work  is  intended  to  fumisb  tho  Sttident  and  Practitioner  with  ai 
aooarato  v'lcve  of  tbe  Anatomy  of  the  Ilimian  Body^  and  more  especially  th< 
application  of  this  Scicnoe  to  Practical  Sarger;. 

One  of  tho  chief  objects  of  the  Author  has  been,  to  indnce  the  Student  to 
apply  his  anatomical  knowledge  to  the  more  practical  points  in  Surgery,  by 
introduoiug,  in  small  typo,  under  each  subdivision  of  the. work,  such  obaerva- 
tiona  05  show  tho  noocasity  of  an  accurate  knowledge  of  the  part  under 
fixami  nation. 

Otteologi/.  Much  time  and  care  have  been  devoted  to  this  part  of  the  work, 
ibe  bA«a  of  anatomical  knowledge.  It  contains  a  concise  description  of  the 
anatomy  of  the  bonea,  illustrated  by  numorous  aeouralely-lotterod  engravings 
■howing  tho  various  markings  aiid  processes  on  each  bone.  Tlio  attachments 
of  each  musclo  are  shown  in  dotted  lines  (af\er  the  plan  reconlly  adopted  by 
Mr.  Holden),  copied  from  recent  dissections.  The  articulations  of  each  bone 
are  shown  on  a  new  plan ;  and  a  method  has  boon  adopted,  by  which  the 
hitherto  complicated  account  of  the  development  of  the  bones  is  made  more 
simple. 

The  ArticulaU<ms.  In  this  section,  the  various  structures  forming  the  joint 
Are  desoribed  ;  a  classification  of  the  joints  is  given  ;  and  the  anatomy  of  each 
carefully  described:  abundantly  illustrated  by  engravings,  all  of  which  are 
taken  from,  or  corrected  by,  recent  dissections. 

The  Musclea  and  Faseite.  In  this  section,  the  muscles  are  described  In  groups, 
as  in  ordinary  anatomical  works.  A  series  of  illustrations,  showing  the  lines 
of  iocision  necessary  in  the  dissection  of  the  muscles  in  each  region,  are  intro- 
duced, and  the  moscles  are  shown  in  fifty-eight  engravings.  Tho  Surgical 
ilnatomy  of  the  muacles  in  connection  with  fractures,  of  the  tendons  or  muscles 
divided  in  operations,  is  also  described  and  illustrated. 

The  Arteries.  The  coarse,  relations,  and  Surgical  Anatomy  of  each  artery 
are  described  in  chi.4  section,  together  with  tho  anatomy  of  the  regions  contain- 
ing the  arteries  more  especially  involved  in  surgical  operations.  This  part  of 
the  work  is  illustrated  by  twenty-eight  engravings. 
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The  Veina  are  described  as  in  ordinary  anatomical  works  ;  and  illastrated  by 
a  series  of  engravings,  showing  those  in  each  region.  The  veins  of  the  spine 
are  described  and  illustrated  from  the  well-known  work  of  Breschet. 

The  Lymphatics  are  described,  and  figured  in  a  series  of  illustrations  copied 
from  the  elaborate  work  of  Mascagni. 

The  Hervons  System  and  Organs  of  Sense.  A  concise  and  accurate  description 
of  this  important  part  of  anatomy  has  been  given,  illustrated  by  sixty-six 
engravings,  showing  the  spinal  cord  and  its  membranes;  the  anatomy  of  the 
brain,  in  a  series  of  sectional  views;  the  origin,  course,  and  distribution  of  the 
cranial,  spinal,  and  sympathetio  nerves;  and  the  anatomy  of  the  organs  of 
sense. 

The  Viscera.  A  detailed  description  of  this  essential  part  of  anatomy  has 
been  given,  illustrated  by  fifty-five  large,  accurately  lettered  engravings. 

Regional  Anatomy.  The  anatomy  of  the  perineum,  of  the  ischio-rectal  region, 
and  of  femoral  and  inguinal  hernisB,  is  described  at  the  end  of  the  work;  the 
region  of  the  neck,  the  axilla,  the  bend  of  the  elbow,  Scarpa's  triangle,  and 
the  popliteal  space,  in  the  section  on  the  arteries ;  the  laryngo-tracheal  region, 
with  the  anatomy  of  the  trachea  and  larynx.  The  regions  are  illustrated  by 
many  engravings. 

Microscopical  Anatomy.  A  brief  account  of  the  microscopical  anatomy  of 
some  of  the  tissues,  and  of  the  various  organs,  has  also  been  introduced. 

The  Author  gratefully  acknowledges  the  great  services  he  has  derived  in  the 
execution  of  this  work,  from  the  assistance  of  hia  friend,  Dr.  H.  V.  Carter,  late 
Demonstrator  of  Anatomy  at  St.  George's  Hospital.  All  the  drawings  from 
which  the  engravings  were  made,  were  executed  by  him.  In  the  majority  of 
cases,  they  have  been  copied  from,  or  corrected  by,  recent  dissections  made 
jointly  by  the  Author  and  Dr.  Carter. 

The  Author  has  also  to  thank  his  friend,  Mr.  T.  Holmes,  for  the  able  assist- 
ance afforded  him  in  correcting  the  proof-sheets  in  their  passage  through  the 
press. 

The  engravings  have  been  executed  by  Messrs. Butterworth  and  Heath;  and 
the  Author  cannot  omit  thanking  these  gentlemen  for  the  great  care  and  fidelity 
displayed  in  their  execution. 


Wilton  Strkbt,  Belobavb  Sqcabs  : 
August,  1858. 
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DESCEiPTRns  a:nt>  surgical. 


INTRODUCTION. 


GEIfERAL  A2f AT03XY. 

Ths  fluids  of  the  body,  whiob  are  intondod  for  ita  nutritioQ,  are  tho  lymph, 
the  chyle,  and  the  blood.  There  are  other  fluids  aUo  wliich  partially  subserve 
the  satne  purpo^,  as  the  saliva,  the  gastrio  juice,  the  bile,  the  intestinal  seere- 
lion;  and  others  which  are  purely  excremeniitious,  aa  the  urine.  All  these 
fluids  form  a  part  of  the  bulk  of  the  body  under  ordinary  circumstances.  Bat 
ihcre  in  no  need  to  describe  the  rest  in  this  place,  since  ther  are  tho  secretions 
iof  special  organs,  and  are  described,  as  for  aa  is  judged  necessary  for  the 
pnrpoees  of  thia  work,  ia  Bubeequent  pages.  Wo  shall  here  speak  first  of  the 
blood,  and  next  of  the  lymph  aad  chyle. 

THE  BLOOD. 

Tho  Blood  is  a  fluid  holding  a  largo  number  of  minute  cells  or  corpuscles 

tn  snsponaion.     ItH  general  phTsical  characters  arc  so  well  known  that  we 

■aeed  merely  say  that  it  is  of  a  dark  red  or  purple  color  iu  the  veins,  and  of  a 

bright  red  or  scarlet  in  the  arteries;  that  it  is  viscid,  drying  rapidly,  and  with 

a  cuunmy  feeling;  salt  to  tho  taste,  slightly  alkaline,  and  with  a  s[>eoiflc 

,  gravity  of  about  1055.  -' 

Oeiienl  Omtposilt'on  of  the  Bhod. — On  standing,  blood,  under  ordinary  cincum* 

fltuoes,  K>o&  separates  into  two  parts — a  fluid  called  the  *^  serum,"  and  a  clot  or 

**eMi9uliiin."     The  latter  is  not  moroly  the  cells  or  blood-corpuscles  spoken  of 

[mbove  as  held  in  saspension,  and  which  have  sub^ded  out  of  the  fluid,  but 

>ttsists  besides  of  fibrin  which  has  been  held  in  solution  in  the  iluid  blood, 

[aod  which  in  its  solidification  has  inclosed  and  implicated  the  blood -co  rpuscle? 

a-4  they  •lubside. 

The  blood  is  thus  seen  to  consist  naturally  of  two  parts,  tho  phsma,  or  liipwr 

kAin^ims,  a  fluid  rich  in  fibrin,  and  the  hhaii-celU^  or  hlooiVcorpuacUt ;  and  when 

drawn  from  the  body,  of  two  parts  composed  differently  to  tho  above — via,,  tLe 

clot^  which  comprises  the  blood -corpuaclra  and  the  fibrin  of  the  plasma;  and 

the  serum,  whicn  consists  of  the  remainder  of  the  plasma. 

The  Bhod'Corpwcka,  Blcorl-duka,  or  Tilixxl-tthhulff.  as  they  ore  more  commonly 

rfiaUad,  are  of  two  kinds,  the  red  and  the  white.    The  red^  globules  are  far  tho 

more  numerous,  and  are  those  which  are  alwoys  intended  when  the  expression 

blood-disks  or  blood-globules  is  used  without  any  other  qualiflcalion.    Tliey 

are  said  to  be  in  man  about  throe  or  fonr  hundred  times  as  numerous  as  the 
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wbtte  (Harley);  by  others  only  fifty  times  as  numerous  (Todd  and  Bowman).* 
They  uifier  very  much  in  size  aad  shape  id  differcDt  animal»  (Fig.  1).  In  man 
their  ?ize  varies  considerably,  even  in  the  same  drop  of  blood,  between  the 
limiu  of  ^^^jf  and  ^b'qo  of  ou  inch  in  diameter,  the  avtjrage  being  about  -g^nii 


[Vig.  I. 


Fig,  2. 


'I 


CO 


CoTfRiHlM  of  Frt^'t  blood :  1.  I,  r»d  eorpntelet  »mii  on 
MHdOMM.1 


Bomaii  blood-globuirs:  a,  mcd  frnm  tha 
nrfue;  i.  from  tb«  *i4«:  e,  miMd  In  ron- 
Imdi  ;  d,  r«a<l*r*il  ipherioa]  b.v  wtAet ;  e.  At- 
«oIoriMd  by  tha  budii  j  /^  blffod-globslM 
■hniiLk  b7  avapara4i«n. 


(Todd  and  Bowman).  They  are  circular  diaks,  T>i-concave  in  profile,  having  a 
sli^lit  central  depression,  with  a  raised  border  (as  seen  in  Fig.  2,  b).  Their 
color  appears  of  a  faint  yellow  when  they  aro  eocn  singly,  but  it  is  to  their 
aggregation  that  the  blood  owes  its  red  hue.  litiman  blood-disks  present  no 
trace  of  a  nucleus.  Wlien  the  blood  is  circulating,  under  the  microscope,  in 
one  of  the  lower  animals,  the  blood-globules  are  seen  to  be  separate  from  each 
other,  and  are  also  separated  from  the  wall  of  the  vessel  by  an  interval  or 
''lumen."  Doubtless  the  same  ia  the  case  in  the  human  body;  but  when 
drawn  and  examined  on  a  slide  without  reagents,  tho  blood -globules  often 
collect  into  heaps  like  rouleaux  of  coin  (Fig.  2,  c).  Their  shape  is  very  soon 
influenced  by  the  medium  in  which  they  are  placed,  and  by  the  specific  gravity 
of  that  medium.  In  water  they  swell  up,  Jose  their  color,  and  cease  to  be 
visible,  leaving  the  white  corpuscles  in  the  field.  Solutions  of  salt  or  sugar, 
dem^er  than  the  serum,  give  them  a  stellate  appearance;  and  the  usual  shape 
may  be  restored  by  diluting  the  solution  to  the  proper  point.  A  solution  of 
the'  proper  strength  merely  separates  the  blood-globules  mecbamcally,  without 
changing  their  shape. 

There  can  be  no  doabt  that  iho  difference  in  color  between  arterial  and 
venous  blood  must  be  due  to  some  minute  diflerence  in  the  red  blood -globules; 
and  it  is  also  in  the  highest  degree  probable  that  the  chemical  diQereoces 
between  these  two  kinds  of  blood  are  due,  in  part  at  least,  to  such  differences; 
but  the  change  has  not  hitherto  been  rendered  pereentible  either  to  the  micro- 
scope or  to  chemical  anal3-sis.  At  the  same  time,  the  re-warches  of  Professor 
Stokes*  show  that  the  coloring  matter  of  the  blood  produces  dlfterent  effects 
on  the  Bolar  spectrum,  according  as  it  is  in  a  more  or  less  oxidized  condition; 
and  it  ia  in  the  highest  degree  probable  that  the  same  change  in  the  oxidation 
of  the  contents  of  the  blood-globules  produces  the  difference  of  color  between 
arterial  and  venous  blood. 

The  human  white  corpuscles  aro  rather  larger  than  the  red,  and  have  an 
irregular  or  granular  surfaoe.  A  nucleus  becomes  perceptible  on  the  addition 
of  acetic  acid.  They  are  very  similar,  if  not  identical,  with  the  corpuscles  of 
the  lymph  and  chyle,  though  somewhat  more  acted  upon  by  acetic  acid  than 

'  Hirt  pat«  thd  proportinnM  Inw  m  1  :I76I  dnrinjf  fafltiny.  and  1  :  69.%  or  1 :429  after  food 
(Klitliker).  VeD«ectioa,  by  willidrawinK  bo  miicli  larircr  a  proportion  of  the  red  rIoIihW.  umI 
also  hy  fkvnriDi;  th«*  nKjiorplii>n  of  tympHatir.  Hiiid  into  the  blood,  mnch  tocr^-ases  the  relative 
proportion  of  thfl  white  corpuacW.  so  that  KUlUker  aeaorts  that  iu  the  horee.  after  PDonnoaa 
vco<>iw>f-tirin  (uy  Lo  fiOltxt.)  Im  rolorfd  and  colcrleu  corpuscirs  appear  cqnoll;  ntuncrouH. 

*  Prooeedings  of  Ro^al  Hucioty,  1864. 
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I  Utter.    Their  proportion  appears  to  vary  oonsiderablr  in  different  parts  of 

circulation,  being  raucb  larger  in  the  blood  of  the  splenic  vein  and  hepatic 

TBJn  than  iu  other  parts  of  the  body,  while  in  Ibo  splenic  artery  thev  are  verv 
scaaty.    The  oolorless  corpuscles  bear  a  strong  resemblance  also  to  the  celfs 
>iuid  in  pu& 
Prom  too  fact  that  celU  exactly  like  the  oolorless  oorpusoles  are  hang  con- 
stantly funiiahed  to  the  blood  by  the 


,S@„. 


^ 


duuts  of  the  lyniphatio  glands,  the 
chyle  ductj  (and  even  the  Hver  in  the 
Ifaiias),  and  alao  from  their  varying 
proporUoD  in  diifercot  parts  of  the 
circalation,  and  indifTerent  pathologi- 

I  Qonditious,  the  colorless  corpuscles 

)  usuallv  regarded — with,  at  any 
[nta,  cooatderable  probability — as  an 

rlier  stage  of  the  oolored  blood- 

■ka. 

Fat-granules  arc  seen  in  the  blood 
>r  the  lover  animals,  and  oocafilonal  ly 
Id  the  blood  of  pregnant  women  ;  also,  according  to  Kolliker,  in  other  persons 

ir  the  abundant  use  of  railk  or  brandy,  as  welt  as  in  those  who  arc  fasting; 


Fig- 3. 

O      ^3 

©a 
O 

a    Whit*  sOTpnKloi  of  luiiBaA   bluixJ;  it.  Kui  cur- 


Tie*. 


O  J^ 


^ 


Q 


^     ♦ 


Bk>a4«f7rt«h.     A.  Tnb«<lml  flrjrKnl*  frnm  blond  of  ]^ain*n-|>if>.     B,  Prnl»f^n*l  errrlal*  from  hiooA  fif 

fiiifTBl.      O.  Ootabxlial  cr^UIi  truin   btoud  of  rat  an '1  mntiM.     I).  UKinaUit  crjitfU  trota  baman  bloo4< 

K.  U«:>aitt»tiia  trytt»la  ttoim  sn  cU  apoplMlic  ttlnb    f.  Bsuia  crjsUl*  Iron  blood  banled  vltb  amUo  mM. 

which  he  attributes,  in  the  latter  case,  to  the  absorption  of  the  fat  of  the  body. 
But,  under  ordinary  circumstances,  the  granular  ba^  of  the  chyle,  poured  into 
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the  blood,  throuKU  the  veins  at  Cbe  root  of  tbe  neck,  disappeam  as  the  blood 
passes  throuj^h  the  luiig& 

The  fluid  part  of  the  blood,  the  Liquor  Sanyui'mi,  or  PJasma,  is  again  com- 
posed of  a  purmanently  fluid  portiou — the  serum — aud  of  fibrin,  which  coagu- 
lates spontaneously  when  out  of  the  body,  but  which  is  held  in  solution  during 
lUe.  The  fibrin  can  be  eeparaled  from  blood  after  it  has  been  drawn  by  whip- 
ping it  with  twigs,  to  which  the  fibrin  oa  it  coagulates  adheres.  The  liquor 
sanguinis  may  be  obtained  free  from  the  red  corpujicles  "by  mixing  freuh-drawa 
blood  with  SIX  or  eight  times  its  bulk  of  serum,  allowing  the  red  |iarticteA  to 
subside,  and  then  decanting  the  aupematant  fluid  and  filtering  it  through  bloi- 
tiug  paper"  (Professor  A.  Buohauau,  quoted  by  Dr.  Sharpoy).  In  this  eJLperi- 
ment,  or  by  removing  a  portion  of  the  clear  liquor  which  is  found  above  the 
bufly  coat  of  inflammatory  blood  just  after  the  latter  has  formed,  the  plasma 
may  be  obtained  (but  diluted  in  the  former  method),  and  will  then  depurate  by 
coagulation  into  a  colorless  clot  of  fibrin  and  a  saline  fluid.  The  former  con- 
siiits  of  interlacing  structureless  strings,  which  contain  in  their  meshes  some 
white  corpuscles  aocidentally  inclosed  in  them.  The  ofBce  and  uses  of  the 
flbrin,  as  well  aa  its  real  nature,  whether  it  exists  as  such  in  the  living  blood, 
or  is  a  product  of  the  death  of  that  fluid,  hare  been  and  are  the  subjects  of 
much  difference  of  opinion — but  such  questions  are  exclusively  within  the  do- 
main of  physiology. 

The  fluid  leil  after  the  coagulation  of  the  fibrin,  which  is  the  t^erum  of  the 
blood  properly  ao  called,  is  yirUowish,  anil  contains  so  much  albumen  that  it 
solidifies  almost  completely  on  being  heated.  It  is  alkaline  from  the  presence 
of  free  soda  and  carbonate  of  soda.  Tbe  chemical  composition  of  the  blood  is 
complex,  as  might  be  anticipated  of  a  fluid  from  which  all  the  various  tissues 
of  the  body  are  to  be  formed;  and  it  niuet  of  course  vary  in  various  parts  of 
the  circulation.  The  following  seems  to  be  as  accurate  an  analyf^is  as  pos.>iible. 
It  is  quoted  in  the  last  edition  of  Carpenter's  '*  Physiology"  by  Power,  from  M. 
Gorrup-Bezanea,  who  procured  two  samples  of  the  same  person's  blood,  and 
bad  them  analyzed  by  himself  and  three  other  competent  chemists.  The  scpo* 
rate  analyses  are  given,  but  the  variations  are  too  slight  to  be  worth  quoting. 
The  ibilowing  were  M.  Uorruu-Bezaue^'s  results: — 

Water TM.SS  T?:t.C3 

Solid  tDatters aoa.Ol  216.3i 

J            Fibrin 1.9&  l.!>G 

/J.V         Corpu»clef 103^3  115.13 

^            Albninc-n      . 7fl.TS  62.'4 

Kxtruciivc  mallcis  auil  ealta 2i.ll  S6.9b 

The  crystals  which  form  in  the  blood  under  certain  circumstances  and  when 
treated  by  certain  reagents  ought  to  be  described,  in  consequence  of  their  im- 
portance as  a  means  of  distinguishing  human  from  other  kinds  of  blood.  They 
are  of  three  kinds:  1.  Hiematin  crystals,  found  in  normal  blood,  particularly 
"in  the  spleen.  These  are  procured  by  the  addition  of  a  little  water,  or  by  agi- 
tating the  blood  with  ether,  by  either  of  which  means  the  blood-corpuscles  arc 
ruptured,  and  their  contents  crystallize  on  evaporation.  2.  Tliematoidin  crys- 
tals, Ibutid  in  old  clots.  S.  Iltemin  crystals,  formed  by  mixing  dried  blood 
with  an  eqiial  quantity  of  common  salt  and  boiling  it  with  a  few  drops  of  glacial 
acetic  acid  till  the  whole  has  dissolved.  A  drop  of  the  mixture  placed  on  the 
slide  will  show  the  crystals  on  cooling.  Fig.  4  shows  thcM  three  forms  of 
crystals  from  human  blood  together  with  some  from  the  lower  animals,  for 
comparison. 

The  importance  of  being  acquainted  with  the  crystals  found  in  human  blood 
is  obvious,  and  more  partieularly  those  which  can  be  obtained  from  dried 
blood ;  since  in  this  way  old  blood-stains  can  be  recognized  as  being  human  ot 
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'Otiwrwise,  eTcn  long  after  their  rormation.    The  spectrum  analysis,  however,  is 
|«ud  to  be  a  uore  dtiiicuta  tt-st  of  fresh  blood. 


LYitPH  AND  CUYLE. 

Tbo  Lymph  and  the  Chyle  are  almost  Identical  in  confltitntion.  though  the 

proportion  of  their  constituents  varies  in  different  parts  of  the  vascular  syKiem. 

^Slie  lymph  is  the  gecretion  of  a  system  of  veKsels  and  glands,  to  he  more  fully 

'deaoribea  in  the  seqnel,  which  takes  up  from  the  vom-oat  ti-^sue^  that  which  is 

ttdll  available  for  purposes  of  nutrition  and  returns  it  into  the  veiuii  close  to  the 

heart,  therotobemixcid  with  the  mass  of  the  blood  Theohyloisafluid  Kecrct«d 

^by  the  villi  of  the  small  intcnincs  from  the  food.    It  is  intermingled  with  the 

nh,  and  is  poured  Into  the  circulation  through  the  samo  chaunels.'     (See 
eaoripcion  of  the  Thoracic  Duct,  Lacteala,  and  Ductus  Lympliaticuti  doxteri 
ia  the  body  of  the  work.) 

On  mieroacopioal  examination,  ohylo  displays  besides  the  lymph-oorpusolea 
a  Ur?e  nnmber  of  fetty  grnnales,  "the  granular  base  of  the  chyle"  (Fig.  B,  a\ 
^oil  globules,  free  uuclei  and  a  few  red  blood- 
(lobntes.    The  white  color  of  the  chyle  is  duo  7^-  ^ 

the  abandanc«  of  the  molecular  base.    These  r^ 

lolecnlee   are   almoi^t    or    entirely   absent  in        ^     ^   ®         .  O 

In  other  respects  lymph  and  chyle  are  indis-  ©  ^  ^^         ®  1^ 

lingnbhable  by  microscopio  examination,  but  in  -'-'jesiL         ^9     ^ 

external  appearance  they  are  very  different.  J'.Wfti  Q  j,        a      9 

Chyle  is  a  milk-white"  fluid,  which  coagul.ites  li-^^^?>«^ 

liaoeously,  and  then  on  standing  separates  ^';?  Of      ^0 

'ibore  or  leas  oompletely  into  a  clear  part,  the  ,,_  ^-  ■..''^-  -'^f&L^f^ 

Ugrutr  <:htjU,  which  is  identical  with  the  liquor  tli-)^-' j*^V- ^^^^: ■> 

Bnguinis,  and  a  thinnish  jelly-like  clot,  consist-  j'''^^sP'^''jte  '^^    ,^ 

ag  of  fibrin  in  which  chyle- oorpusclea  and  the  ^*-5^,SP                ■ '' 

itty  moieoulea  are  entangled.     Its  analysis,  as  Chyu /row  the  u«u«u. 
'given  by  Dr.  G.  0.  Bees,*  from  the  chyle  of  a 

criminal  examined  shortly  after  his  execution,  and  in  whom  the  thoracio  duct 
waa  foand  distended  with  ehyle,  ia  as  follows: — 

Wkler 90.4B 

Albwpeo,  wiib  tmcea  of  fibriaoaii  matter ".08 

AqMons  oxtractivQ                              .&$ 

Aleobolic  extractire  or  ofmaxome £i 

AlkaliM  chloride,  csri>oQate  nod  Bulpbst«,  with  tnc«B  of  nikalioo  phoit- 

phate  nod  oxide  of  iroD .44 

F»»;  matters 92 

1(10.0(1 

Lymph,  as  itA  name  implies,  ia  a  watery  fluid.  Tn  the  lymph  the  molecular 
jMwe  ta  absent,  and  the  lymph-corpuscles  are  very  few  in  number,  and  indeed 
said  by  K^lliker  to  be  absent  in  the  smaller  vessels.  According  to  the 
rsamo  author,  the  size  of  the  lytnph-globulcs  increases  as  the  fluid  ascends 
Ihigher  in  the  course  of  the  circulation.  In  this  view  the  lymph  is  at  first  a 
[inen]  albuminous  fluid,  and  the  chyto  at  first  a  mere  iilbiimino-mtty  fluid,  the 
loelU  in  both  being  produced  during  the  passage  of  the  fluid  through  the  glands 
((lymphatic  or  mesenteric,  as  the  case  may  be),  and  being  further  elaborated, 
"  even  new  cells  proiluoed  by  the  division  of  the  old  ones,  in  the  coarse  of 
le  circulation.    Tlie  presence  of  blood-globules  in  the  lymph  or  in  the  chyle 

'  li  isajr  Dol  Ik)  inks  to  rpmiod  (be  studrot  that  the  iMtenl  or  cbylif^roiie  rcssels  oiil*r  cttavef 
I  ||OTlt<'>n  or  the  oniriiions  m&tt^r  from  ihc  food,  and  this  onlj  during  digestion.  At  otber  tines 
taoF  H^^ni  10  act  prrciKly  n»  ordiaary  lymphatiei. 

'  PhiL  TnuUL  1843.  p.  tf3. 
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!s  regarded  by  moet  autliorB  as  accidental,  t.  e.,  producod  by  tbe  manipulatioiui 
of  the  dUaector. 

Tbe  lymph -corpusules,  aa  seen  in  the  above  figure,  are  ia  all  essential  respects 
the  same  in  the  chyle,  the  lymph  and  the  blood,  where  they  have  been  described 
above  aa  the  colorle*a  blood-corpuscles.  In  tbe  chyle  and  lymph,  however, 
they  vary  much  in  size.  In  Botne  cases  several  younger  oella  have  been  seen 
inclosed  in  the  original  corpuscles. 


IFiK-S. 
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CELLtJLAJi  AND  FIBROUS  TISSUK. 

The  Cellular  or  Areolar  Tts&ue  is  so  called  because  its  meshes  are  easily  dis- 
tended, and  ihus  separated  into  cells  or  spaces  which  all  open  freely  into  each 

oiher,  and  arc  consiHiucntly  ea.«ily  blown  up  with 
air  (l'"ig.  6),  or  pcnnuatcd  by  fluid,  when  iujected 
into  any  part  of  the  tissue.  Such  spaces,  however, 
do  not  exist  in  the  natural  condition  of  the  body, 
but  the  whole  tissue  forma  one  unbroken  mem- 
brane composed  of  a  number  of  interlacing  fibres, 
variously  superimposed.  Uencetheold  term  "the 
cellular  membrane"  is  in  many  pRfta  of  the  body 
more  appropriate  than  its  more  modern  equivalents. 
The  chief  use  of  the  cellular  tissue  is  to  biud  parts 
together;  while  by  the  laxity  of  its  fibres  and  the 
permeability  of  its  areolee  it  allows  them  to  move 
ou  each  other,  and  affords  a  ready  exit  for  inflam- 
matory and  other  ciFuAcd  fluidti.  It  is  consequentlr 
often  denominated  canncctiim  tissue,  and  this  term  is 
still  more  appropriate  to  the  fibrous  tissue  which 
forms  the  bond  of  connection  between  the  intiraato 
elements  of  solid  organs ;  tu  which  more  restricted 
sense  the  term  is  often  used  in  modern  works. 
The  areolar  tissue  consists  essentially  of  two  forms 
of  fibrous  tiasuo,  the  white  and  ydlaw,  intermixed 
in  varying  proportions,  together  with  a  great  quan- 
tity ol  capillary  vessels,  nerves  and  lymphatics, 
and  in  most  situations  it  contains  fat  I'ho  cellular 
tissue  is  continuous  over  the  whole  body;  so  that 
fluid,  and  especially  air,  when  injected  forcibly  into  it — as  from  a  wound  of  the 
lung  or  bowel — may  be  difl'uaed  into  the  remotest  parts. 

The  White  Filvms  Tissue  consists  of  bundles  of  wavy  fibres,  interlacing  with 
each  other,  each  composed  of  minute  filaments,  QvJibriUte,  which  appear  homo- 
geneous, and  measure  from  snsni 
Kg.  7.  to  lo^DTt  of  ^n  i'lch  in  diameter. 

(Fig.  7.)  The  larger  fibres  have 
no  definite  size,  but  are  supposed 
to  be  solid  masses  formed  oy  an 
agglutination  as  it  were  of  the 
ultimate  fibrilla).  Acted  upon 
by  acetic  acid,  the  white  fibrous 
tissue  swells  up  into  an  indis- 
tinct uniform  mass,  which  gmdu- 
aliy  becomes  indistinguishable; 
and  thus  in  the  areolar  tissue  the 
yellow  elastic  element  comes 
alone  into  view. 

The  Telhw  Ela*tie  Fihrmt*  T^anu  is  an  aggregation  of  fibres  which  are  con- 
fiiderably  larger  in  size  than  ibe  fibrillu  of  the  white  fibrous  clcmeut,  vsryiug 
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rnnlQD  9f  anoUr  ti**D*,  tnflnUd 
Biid  dri*d,  Rbowtag  tba  gantral  clia. 
r)M!t«r  of  iL«  luiter  ineilie*.  Blob 
lainlnn  and  Blnment  li«r*  rrpr*- 
■ent«d  eontikin*  nutnerans  imallcr 
on«<.  mUUA  tOEClhtr  by  tb«  mod* 
or  preparation.  (UagnLQad  twenty 
dUn«ter«.  ^] 


Whii*  BS'nnt  l<i*a«.     (IHgli  poatr.) 
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fftoni  Ttlio  to  ji^jj  of  an  inch  in  diameter  (Tlarley).  The  fibres  branch  and 
[aoastooKwe  freely  with  oao  another.  They  ara  houiogtinuous  iij  appearance, 
'with  dark  borders,  and  are  usually  seen  curled  up  at  tholr  brokoa  ends.  'Vhey 
hrenuin  unaltered  by  acetic  acid. 

£acb  of  these  elements  of  the  oounectivs  tissue  is  developed  from  cells. 
Sllikar  describes  the  yellow  elastic  fibres  as  developed  from  the  utollate 
pranching  corpuscles,  which  may  sometimes  be  found  free  iu  the  areolar  tissue, 
which  Virchow  has  denominated  "coiineciive-iissue-corpuscKW  (Fig.  9); 
^while  the  while  fibrous  tissue  is  formed  from  the  coalescence  of  fusiform,  cells, 
which  elongate  into  fibrillsa  as  showQ  by  Fig.  10. 


Fi«.8. 


Fif.  ». 


Fig.  10. 
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($tiU»u  forBiail*a 
c«lU  of  Dfls  fltullo 
Ihnf,  tnm  lb*  t«a- 

V'm    ohilcl.      (Mitg- 
nlflvJ  9M  tima*.} 


Tillov  etuUo  li««a«.     (High  pomr.) 


ForiDktirfl  mIU  at  KrM> 
Imr  lkwu«  from  tbe«<|>'« 
•inbryo.  (MaptlStil  iM 
lltDM.)  a,  C*11  wiilimit 
•ti^  IndlRBUm  orttbrUii 
6,  with  commaHcIaj,  tad 
e,  wllh  dbUiMl  IfcriU 


The  two  tissues  just  described  are  very  widely  distributed  in  the  body,  espe- 
cially the  white  llbrous  tissue.     This  latter  form»  nearly  the  whole  of  all  the 
jfirm  investing  membranes,  viz.,  the  muscular  fasciae,  the  periosteum,  the  invest- 
tnents  of  the  various  glands  (such  as  the  tuuica  albuginea  te^is,  the  caosule  of 
the  kidney,  kc.),  the  investing  sheath  of  the  nerves  (neurilemma),  aua  of  va- 
rious organs,  as  the  penis,  and  the  eye  (sheath  of  the  eorjwra  cavernosa  and 
[eorpus  Bpongiosum,  sclerotic,  and  choroid).     Into  all  these  parts,  however,  the 
lelastio  tissue  enters  in  greater  or  Ie»s  proportion.     The  tendons  and  most  of 
'the  ligaments  are  also  formed  almost  entirely  of  the  white  fibrous  tissue,  but 
with  aome  elastic  fibres  intermixed.    The  basis  of  the  seroua  and  mucous  mem- 
branes is  formed  of  connective  tiiuue,  dispoitod  in  a  layer.    The  common  sub- 
cutaneous celluUr  or  cellulo-adipotte  tissue  has  been  taken  above  as  the  typical 
tform  D'om  which  to  describe  connective  tissue.    Connective  tissue  also  enters 
llmrgely  into  the  formation  of  the  bloodvcAnels,  glands,  and,  in  fact,  ainioet  every 
[organ  in  the  body.    The  organs  which  are  formed  almost  exclusively  of  the 
yellow  elastic  tissue  are  the  ligamcoia  subflava  of  the  vcrtobree,  the  elastic 
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ligaments  of  the  larynx,  the  longitudinal  elastic  fibres  of  the  trachea,  the  elastic 
laver  of  the  middle  coat  of  the  arteries,  and  in  quadrupeds  the  ligamcmum 
nuchffi. 

Free  celh  are  found  in  the  areolar  tissue,  as  indicated  above.  The  chief 
forms  are  the  spindle-shaped  anti  the  stellate,  but  numerous  intermediate  forms 
are  described  by  recent  observers;  and  of  late  mutih  ioterest  has  been  excited 
by  Von  Rccklingshausen's  dijwovcry  in  the  cellular  tissue  of  cold-blooded  ani- 
mals of  "  wandering  cells,"  or  cells  endowed  vrith  the  power  of  automatic  mo- 
tion, and  of  changing  their  shape.  These  cells  appear  identical  with  the  white 
globules  of  the  blood ;  and  it  would  heem  from  the  researches  of  Strieker,  Cohn- 
heiin,  and  otbert^  that  the  walls  of  the  capillary  veiwels  are  permeable  to  the 
latter  bodies,  which  are  thus  allowed  to  c^iape  into  the  cellular  tissue,  there 
to  undergo  development,  uormallv  iuto  the  natural  cells  and  eeiJular  tissue,  or 
abuormally  into  the  corpuscular  {"ornis  of  lymph  and  pus,  according  to  oircum- 
stancesL* 

ADIPOSE  TISSUE. 

The  common  cellular  membrane  contains  a  variable  quantity  of  Adipose 
Tissue.  The  tissue  is  found  also  in  various  parts  of  the  viscera — as  the  mesen- 
tery, the  surface  of  the  heart,  Ac,  and  fat  enters  largely  inio  the  foniiation  of 
the  marrow  of  the  bones.  There  is,  however,  a  difference  which  should  be 
attended  to  between  mere  fat  and  adipose  tissue.  Adipose  tii<sue  eonsifits  of  a 
number  of  vesicles  formed  by  an  extremely  delicate  structureless  membrane, 
round  or  spherical  where  they  have  not  been  subject  to  pressure;  otherwise, 
variously  flattened.  They  are  supplied  and  held  together  by  capillary  blood- 
Teasels  (Fig.  11),  and  fine  connective  tissue,  and  each  vesicle  is  filled  with  fat. 


[Fig.  11. 


BtnodtMHli  atUU  1.  Mhinte  Aati?ni><l  rai.1ab«l«>,  In  wbivh  ib*  t»»wIi  only  am  T»pT«»*iH#d.  8.  Tennuiil 
»rt«r7.  4.  IMmltU*  vrin.  &  Fat-<ell«  (ifon«  b«t<l«>r  of  th*  gInbnU  »»piiral*I]r  rvptHeDlrd.  (MauQiSci 
IM  jlMDMsr*.)    !L  Plnn  of  MT»Dg«rarnt  of  ea|dnkric* on  oiicriur  of  fkt-cciJi,  mctr*  bighlj  a»sniac>l.J 

Fat  is  fltt  unorganized  substance,  consisting  of  liquid  oily  matter  (glycerine) 
in  combination  with  certain  fatty  acids,  stearic,  margaric,  and  elaic.  Sometime* 
the  acids  separate  spontaneously  before  the  fat  is  examinetl,  and  are  seen  under 
the  microscope  in  a  crystalline  form,  as  in  the  figure.    By  boiling  the  tissue  in 

'  On  tbU  Bobject  refereneo  may  be  made  to  Von  RBckliogshaascn.  b  VirchoVB  Archty. 
TM.  xxviii.,  aaA  ilo^rV  td  HinVkor's  f^i-hre.  rnn  dt^  '7«<'<r6fl).  chap,  u.,  where  the  reader  will 
find  roAtrenccs  to  Strieker,  (.'uliuboim,  Kahnv.  nail  otbett. 
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wHer  or  strong  alcohol,  the  Tat  may  bo  extracted  from  tho  Tcsicle,  which  is 
then  seen  em[itjr  and  shrunken. 

Besides  the  inlly-formed  fat-cells  above  described,  others  may  oocasionally 
be  fouud  in  the  course  of  formatiou,  especially  to  cases  of  sudden  death  during 
robasC  h«ftUh.    They  are  described  by  KuUeit  an,  in  the  first  stage,  small  round 

L|raDuliir  cells,  provided  with  a  roundish  nuoleua,  into  the  interior  of  which  a 

F«.  12. 


AdipOM  liitiia.    a.  SUrlik*  »]iptmnM«,  n-en  «i7*t«llluil&n  of  tMtj  Mils.     (Ul^  powtv.) 

wrongly  refracting  drop  of  fat  is  then  secreted,  which  is  at  Brst  surrounded  by 

a  ring  of  the  granular  matter,  and  gradually  increases  so  as  to  fill  the  cell.    As 

the  granular  matter  becomes  less  and  less,  the  nucleus,  which  can  at  first  be 

iMsily  recognized,  becomes  less  perceptible,  but  according  to  this  author  can 

|aliray«  be  brought  into  view  by  appropriiito  reagents,     tat  is  said  to  bo  first 

'  in  the  human  embryo  about  the  fourteenth  week. 

In  various  parts  of  the  body  m'^eni  is  found,  viz.,  in  the  hairs,  in  the  iris 
and  choroid  coat  of  the  eye,  in  the  lungs,  in  the  nerve-cells,  in  the  ret«  muoosum 

,in  the  dark  races,  and  in  some  parts  of  the  body — such  as  the  areola  of  the 
nipple— which  aro  of  dark  color  even  in  the  fair  races,  except  Albinoes,  in 
whom  Digmeut  is  absent.  Piginent-celis  are  also  found  in  the  blood,  according 
to  Vircnow. 

In  many  situations  the  color  is  produced  simply  by  the  presence  of  dark 
CTanules  scattered  about  without  any  definite  arrangement;  in  the -choroid  coat 
Uie  pigment  forma  a  regular  layer  of  heiagonal  nucleated  cells  filled  with 
pigment  granules;  in  other  parts  the  pigment  is  contained  in  branching  cells, 
prubably  tho  conuective-tissue-oorpuseleB  filled  with  pigment  granules;  and  in. 

^nost  gitnattons,  such  as  the  nerve-cells  and  the  epidermis,  the  pigment-granuloa 
form  a  greater  or  less  element  in  the  contents  of  the  nucleated  cells  of  the  pari. 
In  the  dark  raccu  the  color  of  the  skin  is  due  to  the  accumulation  of  pigment 
in  the  deeper  layers  of  the  epidermis — the  rete  muoosum. 


CARTILAGE. 

Cartilage  \s  a  non-vascular  structure  which  is  found  in  various  parts  of  the 

body — in  adult  life  chiefly  in  the  joints,  in  the  parietcs  of  the  thorax,  and  in 

Tarions  tubes,  such  as  the  air-passages,  nostrils,  and  ear,  which  are  to  be  kept 

ifwrmanoiitly  open.     In  the  foetus  at  an  early  period  the  greater  part  of  the 

'skeleton  ia  cartilaginoa^.     An  this  cartilage  is  aHerwards  replaced  by  bone,  it 

called  {fm>xiorary^  in  opposition  to  that  which  remains  ucossified  during  the 

vbole  of  life,  and  which  is  called  ;>erT»a7ie7i^ 
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Oartilage  m  divided  accordiag  to  its  minute  anaiumy  into  true  or  hyaline 
cartil&gt!,  riljroud,  or  tibro-cartilugo,  and  yellow,  or  elastic,  or  reticular  cartilage. 
The  rarioQs  cartilages  in  the  body  are  aho  classi6ed  according  to  their  fouctiou 
and  position,  into  articular,  iutorarticular,  custal,  and  membra ni form. 

TVtie  Cariilage^  which  may  be  taken  as  tho  type  of  this  tls«ne,  consists  of  a 
'gristly  mass,  of  a  pearly  bluish  color,  enveloped  in  a  fibrous  membrane,  the 

pfrtehortdnum,  from  the  vessels  of 
*■  which  it  imbibes  its  nutritive  fluids, 

being  itself  dostituto  of  bloodveBsels; 
nor  have  nerves  been  traced  into  it 
Ita  intimate  structure  is  very  simple. 
If  a  thin  slice  bo  examined  under 
the  microscope,  it  will  bo  found  to 
consist  of  cells  of  a  rounded  or  au> 
gular  shape,  with  nucleus  and  nucleo- 
lus, lying  in  groups,  surrounded  by 
a  granular  or  almost  homogeneous 
matrix.  By  boiling  the  cartilage 
for  some  houns,  and  treating  it  with 
acetic  acid,  tho  cell  membrane  which  lined  tho  cavity  in  tho  matrix  may  be 
made  visible.  The  matrix  is  often  arranged  in  the  form  of  a  concentric  ring 
around  the  cartilage-coll,  forming  what  is  described  by  some  authors  as  the 
cartilage-capsule. 

Tlie  articular  cartilages,  the  temporary  cartilages,  and  the  cosul  cartilages, 
are  nil  of  the  hyaline  variety.  Tliey  pre;seat  minute  differences  in  the  size  and 
shape  of  their  cells,  and  in  the  arrangement  of  the  matrix,  la  tho  articular 
cartilages,  which  show  no  tendency  to  ossi&cation,  the  matrix  is  finely  granular 
under  a  high  power;  the  cells  and  nuclei  are  email,  and  are  disposed  parallel 
to  the  surface  in  the  superficial  part,  while  nearer  to  the  bone  they  Docome 
vertical.  Articular  cartilages  have  a  iendeney  to  split  in  a  vertical  direction, 
probably  from  some  peculiarity  in  the  intimate  8tructure,oraTTangcmont  of  the 
component  parts,  of  the  matrix.  In  disease  this  tendency  to  a  fibrous  splitting 
becomes  very  manifest.  Articular  cartilage  in  the  adult  is  not  covered  by  peri- 
chondrium, at  least  on  its  free  surface,  where  it  is  exposed  to  friction,  tbougu  an 
epithelial  layer  can  bo  traced  in  the  fojtns  over  the  whole  surface  of  the  car- 
tilage, and  in  the  adult  over  a  small  part  of  iu  oircumferenoc,  continuous  with 
the  epithelium  of  the  synovial  membrane.  This  is  probably  the  remains  of  an 
investing  membrane  which  is  worn  away  in  after-life  by  tho  action  of  the  joint. 
Articular  cartilage  forms  a  thin  incrustation  upon  the  jnint-surfacca  of  the 
bones,  and  its  elasticity  enables  it  to  break  the  force  of  any  coucuesioii,  whilst 
its  Bmoothnesa  aflbrds  ease  and  freedom  of  movement.  It  varies  in  thickness 
according  to  the  shape  of  the  bone  on  which  it  lies;  where  tliis  is  convex,  the 
cartilage  is  thickest  over  the  convexity  where  tho  greatest  pressure  is  received, 
find  the  reverse  i.4  the  ca-tc  in  the  concavities  of  the  joints.  Articular  cartilage 
appears  to  Imbibe  its  nutriment  partly  from  the  vessels  of  the  uoighboring 
synovial  membrane,  partly  from  tbo^e  of  the  bone  upon  which  it  is  implanted. 
Mr.  Toynbee  has  shown  that  the  minute  vessels  of  the  caocellona  tissue,  as 
they  approach  the  articular  lamella,  dilate,  and,  forming  arches,  return  into  the 
sabstaooee  of  the  bone. 

Temporary  cartilage,  and  the  process  of^its  ossification,  will  be  described 
with  bone. 

In  the  costal  cartilages  the  cells  and  nnclei  are  large,  and  the  matrix  has  a 
tendency  to  fibrous  striation,  especially  in  old  i^e.  These  cartilages  also  are 
very  prone  to  ossify.  In  the  thickest  parts  of  the  costal  cartilages  a  few  large 
vascular  channels  may  be  detected.  This  appears  at  first  sight  an  exception  to 
the  statement  that  cartilage  is  a  non-vascular  tissue,  but  it  is  not  so  really,  for 
the  vatsels  give  no  branches  to  the  cartilage-substance  itself,  and  the  channels 
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nay  rattier  be  looked  npon  as  inTolution.s  of  tha  perichondria m.  The  ensiform 
cartilage  may  be  regaixlud  aa  one  of  the  costal  cartilages,  aad  the  cartilage  of 
the  nose  ana  of  the  larynx  aad  trachea 
resemble  theni  in  microscopical  charac- 
ters, except  the  epiglottis  and  cornicula 
larjngis,  which  ore  of  the  reticular 
varietj. 

The  byalioe  cartilapcii,  especially  in 
odnlt  and  advanced  life,  are  prone  to 
calcify — that  is  to  say,  to  have  their 
matrix  permeated  by  the  salts  of  lime, 
withont  any  appearance  of  true  bone. 
This  process  of  culi^ificHtiou  ocuurs  also, 
ami  still  more  frcqui-ritly  acconling  tn 
RoHett,  in  such  cartilages  as  those  of  the 
trachea,  which  are  prone  afterwards  to 
cooveraion  into  true  bone.  It  is  on  the 
confines  of  true  ossification  that  thiia  caU 
ceroQs  change  or  degeneration  is  most 
liable  to  occur,  so  that  it  is  rare  to  find 
true  bone  aud  true  cartilage  in  juxtapo- 
sition at  the  confines  of  the  normal  ossi- 
fication, as  for  instance  at  the  joint  ends, 
at  the  ends  of  the  ribs,  in  the  symphysis 
pubij  and  inter verlnbra!  cnrtilaecs. 

Fihni-earfif(x<f€  consists  of  a  mixtoro  of  vbite  fibrous  and  curtila^nons  tissues 
in  variooa  proportions;  it  is  to  the  first  of  these  two  couslilueuLs  that  its  Oexi- 
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tpaoiiDMt,  two  or  Ibiea  jtPDxaUon*  of  call*  »r»  •ata 
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bility  and  toughness  is  chiefiy  oiring,  and  to  the  latter  its  elasticity.  The 
fibrocartitages  admit  of  arrangement  into  four  groups — iuterartioutar,  connect- 
ing,  circumferential,  and  stratiform. 

The  inlemriicular  Jibro-cartHages  (menisci)  are  flattened  fibro-cartilaginous 
plates,  of  a  rouad,  oval,  or  Biuklu-Iike  form,  interposed  between  the  urtumlar 
cartilages  of  certain  joints.  They  are  free  on  both  surfsces,  thinner  toward 
their  eoulre  than  at  their  circumference,  and  held  in  position  by  their  extremi- 
ties being  connected  lo  the  surrounding  ligaments.  The  synovial  membrane 
of  the  joint  is  prolonged  over  them  a  short  distance  from  their  attached  margin. 
Thev  are  fouud  in  the  teraporo-maxillory,  stemo-olavioular,  acromio-claviciilar, 
wrist  and  knee-joint^.  These  cartilages  are  usually  found  in  those  joints  most 
exposed  lo  violent  conoossions,  and  subject  to  frequent  movement.    Their  use 
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is — to  maintain  the  apposition  of  the  opposed  surfaces  in  their  various  inotioiU-, 
to  increase  the  depth  of  the  articular  surface,  and  give  ease  ia  the  gliding 
movement;  to  moderate  the  effects  of  great  pressure,  and  deaden  the  intensity 
of  the  shocks  to  which  the  parts  may  be  submitted.  Virchow  describes  in  the 
semilunar  cartilages  of  the  knee  a  Bvstem  of  anaatoinoaing  tubes,  formed  by 
cells  which  communicate  with  each  other,  and  by  means  of  wliich  the  nutritious 
fluids  are  conireycd  into  the  interior  of  the  mass.  The  semilunar  disks,  accord- 
ing to  this  anchor,  are  wrongly  denominated  cartilages,  since  they  yield  no 
chondrine  on  boiling;  and  he  appears  to  regard  tbem  as  a  modification  of  ten* 
dinou5  structure,  which^  however,  agrees  with  the  cartilages  in  the  important 
particular  of  being  non-vaacular.  (See  Virchow's  "Cellular  Patholog)-,"  by 
Chfinco,  pp.  87-89.) 

The eonngcUngftbra-eartilai^es  are  interposed  between  the  bony  surfaces  of  thofw 
joints  which  admit  of  only  slight  mobility,  as  between  thu  bodies  of  the  verto- 
bne  and  the  pubic  symphyses;  they  form  disks,  which  adhere  closely  to  both 
of  the  opposed  bones,  and  are  composed  of  concentric  riage  of  fibrous  tissue, 
with  cartilaginous  laminse  interposed,  the  former  tissue  predominating  towards 
the  circumference,  the  latter  towards  the  centre. 

The  circumferaidal  fibro-carlilayes  consist  of  a  rim  of  fibro-cartiUge,  wTiich 
surrounds  the  margin  of  some  of  the  articular  cavities,  as  tho  cotyloid  cavity 
of  the  hip,  and  the  glenoid  cavity  of  the  shoulder;  they  aervo  to  deepen  the 
articular  surface  and  to  protect  the  edges  of  the  bone. 

The  eintliftinn  fihrn-mHila<jeM  are  those  wliich  form  a  thin  layer  in  the  osseous 
grooves,  through  which  tho  tendons  of  certain  muscles  glide. 
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7%e  Yellmo  or  Reticular  Cartilaffta  founil  in  the  human  body  are  tho  epiglot- 
tis, corntcula  Inryngis,  and  tho  cartilaginous  parts  of  the  ear  (auricle  and 
Eustachian  tube).  la  this  variety  the  cartilage  cells  lie  in  the  meshes  of  a 
network  of  yellow  elastic  fibres,  with  a  double  outline,  branching  and  anasto- 
mosing in  all  directions.  The  fibres  resemble  those  of  the  yellow  elastic 
fibrous  tiseae,  both  in  appearance  and  in  being  unaflijctcd  by  acetic  acid,  and 
according  to  Rollott  their  continuity  with  the  elastic  fibres  of  the  neighboring 
cellular  tissue  a^lmits  of  being  demonstrated. 

The  distiugut^ibing  feature  of  cartilage  as  to  its  chemical  oompoftttion  is  that 
it  yields  on  boiling  a  substance  c&Wea  ehnndrine,  very  similar  to  gelatine,  but 
differing  &om  it  in  not  being  precipitated  by  tanniu. 
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BONE. 

5bti<rfurtf  awl  Physical  Properties  of  Bone.  Bone  is  one  of  the  tardeat  stniC' 
tares  of  tbe  animal  body;  it  possesses  also  a  certain  degree  of  toughness  and 
elasticit^r.  Its  color,  in  a  fVesh  state,  is  of  a  pinkish  white  externally,  and  deep 
red  within.  On  examining  a  section  of  any  bone,  it  ia  aoen  to  be  composed  of 
two  kinds  of  tisane,  one  of  which  is  dense  and  compact  in  texture,  like  ivory ; 
the  other  coniii:jtiiig  of  slender  £bres  and  lauiells,  which  join  to  form  a  reticu- 
lar frtnir.turo ;  this,  from  its  resomblanco  to  lattice-work,  is  cnllod  cancdbus. 
The  compart  tisune  ia  always  placed  on  the  exterior  of  a  bone  ;  the  cancellous 
tissue  ia  always  interual.  The  rehitive  quantity  of  these  two  kinds  of  tissao 
varies  in  difteront  bones,  find  in  difforcril  parts  oi  the  samo  bono,  as  strength  or 
lightness  is  requisite.  Close  examination  of  the  compact  tissue  shows  it  to  be 
extremely  porous,  so  that  tlie  dtlluruncu  in  structure  betwoen  it  and  the  canoel- 
lous  tL33ue  depends  merely  upon  the  different  amount  of  solid  matter,  and  the 
eizeaod  namber  of  the  spaces  in  each ;  the  cavities  being  small  in  the  compact 
tiasno,  and  the  solid  matter  between  them  being  abundant;  whilst  in  the  can- 
oellouA  tissue  the  spaoea  are  large,  and  the  solid  matter  in  smaller  quantity. 

Booe  during  life  is  p^irmeated  by  vessels,  and  is  inclosed  in  a  fibrous  mem* 
brsne,  the  ]>criostoum,  by  moans  or  which  mo^tt  of  these  vessels  reach  the  hard 
tissue.  Tf  the  periosteum  be  stripped  from  the  surface  of  the  living  bone, 
small  bleeding  poinld  are  seen,  whicu  murk  tho  eiitrauoe  of  the  periosteal  ves- 
sels; and  CD  section  during  life  every  part  of  tho  bone  will  bo  scon  to  exude 
blood,  from  the  minute  vessels  which  ramify  in  the  Haversian  canals.  The 
interior  of  the  bones  of  the  limbs  presents  a  cylindrical  cavity  filled  with  mar- 
row, and  lined  by  a  highly  vascular  areolar  mornbrano,  tho  nietlullary  mem- 
brane or  iateriial  porio^^teuui.  The  larger  Haversian  canals  are  also  filled  with 
marrow. 

Tht  prriotteum  adheres  to  the  surface  of  the  bones  ia  nearly  every  part,  ex- 
cepting at  their  cartiliiginoua  extremities.  "Where  strung  tenuous  or  ligaments 
are  attached  to  the  bono,  the  periosteum  is  incorporated  with  them.  It  consist^ 
of  two  layers  closely  united  together;  the  outer  one  formed  chiefly  of  oon- 
nccUTO  tissue,  containing  occa-siontilly  a  few  bt-oells;  the  inner  one,  of  ehistio 
fibres  of  the  finer  kind,  forming  dentrd  membranous  networks,  which  can  be 
again  separated  into  neveral  ]aYers(Kullikor).  In  young  bones  the  periosteum 
i5  thick,  and  very  vascular,  and  is  intimately  connected  at  either  end  of  the  bone 
with  the  epiphysial  cartilage,  but  less  closely  with  the  shaft,  from  which  it  is 
separated  iiy  a  layer  of  sou  blastema,  in  which  ossification  proceeds  on  the  ex- 
terior of  tho  young  bone.  T*atcr  in  life  the  periosteum  ia  thinner,  less  vascular, 
and  mora  closely  couuected  with  the  adjacent  bone,  this  adhesion  growing 
stronger  as  age  advances.  The  periosteum  serves  as  a  nidus  for  the  ramifica- 
tion of  the  vessels  previous  .to  their  distribution  in  the  bone;  hence  the  liability 
of  bone  to  exfoLiatioD  or  necrosis,  when,  &om  injury,  it  is  denuded  of  Ibis 
membraoa 

?%«  marrow  differs  in  composition  at  different  periods  of  life,  and  in  difiereut 
bones.  Is  young  bones,  it  is  a  trani^parcnt  redaish  fluid,  of  tenacious  consist- 
ence, free  fVom  fat ;  and  contain-t  numerous  minute  roundish  cells  with  mauy 
nuclei.  lu  the  shafts  of  adult  long  bones,  the  marrow  is  of  a  yelhw  color,  and 
oontains,  in  100  parw,  yfi  fat,  1  areolar  tissue  and  vessels,  and  three  of  fluid 
with  extractive  mattc-r.s;  whilst,  in  the  flat  and  short  bones,  in  the  articular 
ends  of  the  long  bones,  in  the  bodies  of  the  vertebne,  in  ttic  Ijat^e  of  tlm  cranium, 
and  in  the  sternum  aud  ribs,  it  is  of  a  red  oolor,  and  contains,  in  100  parts,  75 
water  and  25  solid  matter,  consisting  of  albumen,  fibrin,  extractivo  matter,  salts, 
aud  a  mere  tmce  of  fnt.  The  red  marrow  is  said  by  Kulliker  to  consist  of  a 
sniall  quantity  of  areolar  tissue  and  numerous  medullary  cells,  and  fi&t-cells 
with  a  large  quantity  of  fluid. 
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Veuela  of  Bane.  The  bloodvessels  of  bone  are  very  mimeroua.  Those  of  tbe 
compact  tissue  are  derived  from  a  close  and  dense  aetwork  of  vessels,  ramifving 
in  the  periosteum.  From  thifl  membrane,  vessels  pass  into  ibe  minui«  orifices 
in  the  compact  tissue,  running  through  the  oanals  which  traverse  its  substaoce. 
The  cancellous  tisj>ue  is  supplied  iu  a  similar  vray,  but  by  a  less  uumerous  sec 
of  larger  vessels,  which,  perforating  the  out^r  com|>act  tissae,  are  diatributeid 
to  the  cavities  of  the  spongy  portion  of  the  bone.  In  the  long  bones,  nunieroua 
apertures  ma>-  be  seen  at  the  cuds  near  the  articular  surfaces,  some  of  which 
give  passage  to  the  arlorios  referred  to;  but  the  most  numerous  and  largest 
apertures  are  for  the  veins  of  the  cancellous  tissue  which  run  separately  from 
the  arteries.  The  medullary  canal  in  the  shaits  of  the  long  bones  is  supplied 
by  one  large  artery  (or  sometimes  more),  which  enters  the  bone  at  the  nutrient 
foramen  (situated  in  most  cases,  near  the  centre  of  the  shaft),  aud  perforates 
obliquely  the  compact  substance.  This  medullary  or  nutrient  artery,  usually 
Hccompanicd  by  one  cr  two  veins,  sends  branches  upwards  and  downwards,  to 
supply  the  medallary  membrane,  which  Hues  the  central  cavity  and  the  adjoin- 
ing canals.  The  ramifications  of  this  vessel  anastomose  with  the  arteries  both 
of  the  cancellous  and  compact  tissues.  In  most  of  the  fiat,  and  in  many  of  the 
short  spongy  bones,  one  or  more  large  apertures  are  observed,  which  transmit, 
to  the  central  parts  of  the  bone,  vessels  corresponding  to  the  medullary  arteries 
and  veins. 

The  veins  emerge  from  the  long  bones  in  three  places  (Kolliker).  1.  By  a 
large  vein  which  accompanies  the  nntrJent  artery;  2.  By  numerous  large  and 
small  veiua  at  the  articular  extremities;  8.  By  many  small  veins  which  arise 
in  the  compact  substance.  In  the  flat  cranial  bones,  the  veins  are  large,  very 
numerous,  and  run  in  tortuous  canals  in  the  diploic  titisue,  the  aides  of  the 
canals  being  formed  of  a  thiu  lamella  of  bone,  perforated  here  and  there  for  the 
passage  of  branches  from  the  adjacent  cancelli.  The  veins  thus  inclosed  and 
supported  by  the  osseous  structure,  have  exceedingly  thin  coaU);  and  when 
the  Dony  structure  is  divided,  ihey  remain  patulous,  and  do  not  contract  in  the 
canals  in  which  they  are  contained.  TTencc  the  constant  occurrence  of  purulent 
absorption  ai^er  amputation,  iu  those  cases  where  the  stump  becomes  inOamed, 
and  the  cancellous  tissue  is  infiltrated  and  bathed  in  pus. 

Lymphatic  vessels  have  been  traced,  by  Cruikshank,  into  the  substanco  of 
bone,  but  Kolliker  doubts  their  existence.  Nerves  are  distributed  freely  to 
the  pcriosieum,  and  accompany  the  nutrient  arteries  into  the  interior  of  the 
bone.  They  are  said,  by  Kulliker,  to  be  most  numerous  iu  the  articular  er- 
tremities  of  the  long  bones,  in  the  vertebnc,  and  the  larger  flat  bones. 

Minute  Anatomy/.  The  intimate  structure  of  bone  which  in  all  essentia)  par* 
ticulara  is  identical  in  tho  oomj)act  and  cancellous  tissue,  is  most  easily  studied 
in  a  transverse  section  from  the  compact  wall  of  one  of  the  long  bones  after 
maceration,  such  as  is  shown  in  Fig.  17.  The  large  round  spaces  seen  in 
the  figure  are  the  Kaversian  eanak,  and  in  these  canals  the  larger  vessels  of  the 
bone  ramify.  The  fine  lines  leading  out  of  (or  into)  these  canals  are  called 
oanalieuli,  and  tho  irregular  dark  spaces,  which  may  bo  noticed  to  have  a  gene- 
ral circular  arrangement  round  the  Haversian  canals,  are  called  tho  lacunae. 
The  canaliculi  which  originate  in  one  lacuna  most  frequently  run  into  a  neigh- 
boring lacuna,  or  else  into  a  neighboring  Haversian  canal ;  some  of  tbcm,  how- 
ever, anastomose  with  others  in  their  neighborhood,  and  a  few  appear  to  termi- 
nate in  blind  extremities  or  to  bend  backwards.  The  concentrio  rings  of  laoumo 
round  each  Ilaversian  canal  are  called  lametlse.  The  irregular  intervals  which 
would  be  left  by  the  juxtaposition  of  these  lamellje,  are  seen  in  the  figure  to 
be  filled  up  by  laounte  ana  canaliculi  which  communicate  with  the  AVi^tems 
composing  the  ndfaccnt  lamella*.  The  interspaces  between  tho  laouiiie  and 
canaliculi  are  filled  with  a  granular  huinogeneous  solid  material,  the  utlimate 
mineral  base  of  the  bone. 

If  ft   longitudinal   section  be  taken,  as  in   Fig.  18,  tho  appearances 
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idMtic&l.     The  UmelUted  or  coucentric  arrangement  is  indeed  loel,  and  the 
HaversUn  canals  appear  like  half-tubes  instead  of  circular  spaoee,  and  these 


Pig.  17. 
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tobes  are  seen  to  branch  and  oomtnnnicate  (eo  that  caoh  separate  Haversian 
canal  runs  only  a  short  diiatancr),  but  in  other  respects  the  siructure  has  much 
the  same  appearance  as  in  transverse  sections. 

lo  sections  of  thin  plates  of  bono  (as  in  the  walls  of  the  cells  which  form 
the  cancelloua  tissue),  the  Haversian  canals  arc  absent,  whenever  the  thickncM 
of  booe  is  not  too  great  to  allow  of  its  nutritious  juiuea  being  absorbed  from 
the  fibrous  membniDe  coating  either  side  by  means  of  the  lacunsB  and  canaliculi 
only;  but  when  the  thickness  becomes,  at  all  considerable,  Haversian  systems, 
begin  to  appear.  Thus  the  spaces  of  the  cancellous  tissue  (medullar!/  epaceay 
hara  the  samo  function,  there  that  the  Haversian  canals  have  in  the  more 
compact  tissue. 

In  the  long  bones,  by  maceration  in  dilute  mineral  aoid^  it  may  cftstly  bo 
shown  that  besides  these  microscopic  lamctliB  surrounding  each  Haversinn 
canal,  the  whole  bone  is  composed  of  distinct  kmiuee,  concentrically  disposed 
around  the  medullary  tube.  The^e  laminte  are  crossed  and  pinned  together,  as 
it  were,  by  the  fibres  of  bono  running  obliquely  through  them,  which  were 
first  described  by  Ur.  Sharpey,  and  named  by  him  pfr/oratinff  Jibrea.  In  the 
fiat  boues  parallel  or  sujjerimpoaed  plates  can  he  demonstrated  similarly  held 
together  by  perforating  nbrea,  which  are  more  numerous  than  in  the  long  bones.' 

Besides  the  Uoveratan  oanals  larger  and  irregularly  sliafiod  spaoea  are  found — 
ffavertian  spaces — which  are  as  it  were  a  transition  i'rom  the  Haversian  canals 
to  the  medullary  spaces  of  the  cancellous  tissue.  It  seem.*'  as  if  both  the 
medulhiry  spaces  and  the  Haversian  spaces  aru  formed  by  absorption,  as  we 

*  Sfaarpe;.  In  Qnala'a  Aoalomr,  7th  edit,  p.  xcvlf. 
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shall  try  to  explain  in  speaking  of  the  development  and  growth  of  boae.  These 
Haversian  spaces  are  found  obiutly  iu  growing  bonus;  but  tbey  occur  also, 
though  in  less  number,  iu  thonduU  bonas.  Thoy  linvu  irregular  jagged  ont- 
lincs,  and  the  adjoining  systems  of  lacunaa  and  canaliouli  are  seea  to  be  eaten 
nway  by  them. 

When  the  microscopio  atructnro  of  bone  was  first  demonatTfttcd,  it  was 
believed  that  the  lucuuui  were  tiolid  cells,  and  their  canalicuU  sulid  processes 
from  those  cells.  Subaefiuynily,  when  it  was  seen  that  the  Haversian  canals 
are  channels,  which  lodge  the  ve:>scls  of  the  part,  and  the  canaliculi  and  lacuuw 
spaces  by  which  the  plasma  of  the  blood,  or  the  blood  itself,  eiroulatea  through 
the  tissue,  it  was  tanght  that  the  lacunse  were  hollow  spaces  filled  during  Hfe 
witb  that  fluid,  and  only  liuud  (if  lined  at  all)  by  a  delicate  membrane.  But 
this  view  appears  also  to  bo  delusive.  Examination  of  the  structure  of  tlic 
bone,  when  recent,  has  Icti  Tirchow  to  believe  that  the  so-called  lacunae  are 
really  filled  up  during  life  with  a  nucleated  cell,  the  processes  from  wbieh  pass 
down  the  canaliculi.  It  is  by  moans  of  these  cells  that  the  fluids  necessary  for 
nutrition  are  brought  into  contact  with  the  olttmate  tissue  of  the  bone. 

The  animal  part  of  a  bone  may  be  obtained  b^  immersing  the  bone  for  a 
considerable  time  in  dilute  mineral  acid,  after  which  process  the  bone  cornea 
out  exactly  the  same  size  and  shape  as  before,  but  perfectly  flexible— tio  that  a 
long  bone  (one  of  the  ribs  is  the  usual  ex;imple)  can  easily  be  tie^l  in  a  knot. 
If  now  a  transverse  section  be  made,  the  same  general  arrangement  of  the 
Haversian  canals,  liimellic,  Liounae,  aud  canaliculi  is  seen,  though  not  so  plainly 
as  iu  the  macerated  specimen.    If  the  individual  lamella  are  oxaminoo,  tbey 

are  found  to  be  composed  of  fibres,  most 
of  which  are  nearly  parallel;  but  which 
interlace  together,  and  anastomose  or 
communicate  with  the  6bre8  of  the  neigh- 
boring lamcllfo.  The  organio  or  animal 
constituents  of  a  bone  is  only  incompletely 
removed  by  maceration,  leaving  the  bone 
for  an  indefinite  period  perfectly  tough 
and  coherent;  but  afWr  being  long  kept 
in  a  warm  dry  atmosjihere,  or  by  incine- 
ration in  ft  furnace,  the  animal  part  may 
be  entirely  removed,  and  then  the  earthy 
constituent  will  retain  the  form  of  tho 
original  bone,  but  on  the  slightest  force  it 
will  crumble  down.  Tho  animal  base  is  oHen  called  cartilage,  but  diifers  from 
it  in  ihe  following  respects,  viz.,  that  it  is  softer  and  more  ilcxible,  and  when 
boiled  under  a  high  pressure  is  almost  entirely  resolved  into  gelatine.  Carti- 
We  does,  however,  form  the  animal  basis  of  bono  in  certain  parts  of  the  skeleton. 
Tnns,  according  to  Tome.s  and  De  Morgan,  it  occurs  in  tho  petrous  part  of  the 
temporal  bone,  and,  according  to  Dr.  Shorpey,  on  the  articular  ends  of  adult 
bouc^  lying  undurneath  the  natural  cartilage  of  the  joint 

Chemical  Analysis.  The  organio  constituent  of  bone  forms  tibout  one- third, 
or  33.3  per  cent.;  the  inorganie  matter,  tuv-lkirdt,  or  06.7  per  cent. :  as  is  seen 
in  tho  subjoined  analysis  by  Berselius: — 


Fig.  19. 


.s?f:>f^^.- 


Swilna  or  k"n«  aftvr  lb*  ran***!  nt  tba  lartJij 


Organic  matter,      Gelatine  im<]  blncdv<e«sels S.^.30 

r  Phosphate  of  IJinu M.(U 

Cnrbunate  of  lime    .        , ll.'Mt 

Fluoride  of  calcinm 2.00 

Phcuphftte  of  magocMft 1.16 

Sodft  aad  chlarlde  of  ftodium 1.20 


Invryanie, 
or 

Earth}/  Matter, 


100.00 


Some  chemists  add  to  this  about  one  per  cent  of  fat 
The  relative  proportions  of  the  ivi<j  uou^titueuts  of  bone  are  found  to  differ 
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in  differtnt  h(mea  of  the  skeliion,  as  shown  by  Dr.  Owen  Reea,  TUus,  the  bones 
of  tb«  heftd,  and  the  loog  bouos  oftlie  e^ttremiues,  contaiu  more  earthy  matter 
ihaii  those  of  the  trunk ;  and  those  of  the  upper  extremity  Hoinewhai  more  tlmn 

'the  corresponding  bones  of  the  lower  extremity.  The  humerus  containii  more 
ly  matter  than  the  bones  of  the  forearm;  and  the  femur  more  than  the 
tibia  and  fibula.  The  renebrm,  ribs,  and  clavicle,  contain  nearly  the  same 
proportion  of  e.trthy  matter.     The  metacarpal  and  metatarsal  bones  contain 

iSbout  the  same  proportion  as  those  of  the  trunk. 

Much  differcTice  exists  in  the  analyses  gircn  by  chemists  as  to  the  proportioa 

[^tween  the  two  constitueuts  of  bone  at  different  periods  of  life.     According  to 
ehr^er  and  others,  there  is  a  considerable  increase  in  the  earthy  constituents 

[of  ibe  bonej  with  advancing  years.  Br.  Bees  states^  that  this  is  especially 
Snarkod  in  the  long  bones,  and  the  bones  of  the  hoed,  which,  in  the  fccLus,  do 
not  contain  the  excess  of  earthy  matter  found  in  those  of  the  adult.     But  the 

[lioiiea  of  the  trunk  in  the  fcetus,  according  to  this  analyst,  contain  as  much 

'earthy  matter  as  those  of  the  adult.  On  the  other  hand,  the  analyses  of  Stark 
and  Von  Bibm  show,  that  the  proportions  of  animal  and  eftrthy  matter  are 
almost  precisely  the  same  at  different  periods  of  life.  According  to  the  analyses 
of  Von  Bibra,  Valentin,  and  Dr.  R<-e^  the  compact  substance  contains  more 
earthy  matter  than  the  cancellous.    The  comparative  analysis  of  the  same  boned 

[in  both  sexes  shows  no  essential  ditllTcnce  between  them. 

There  are  facts  of  some  practical  interest,  bearing  upon  the  difTerencc  which 

'  Mems  to  exist  in  (he  amount  of  the  two  constituents  of  bone  at  ditferent  periods 
of  Uftt.  Thus,  in  the  child,  where  the  animal  matter  predominates,  it  ta  not 
uncommon  to  6nd,  after  an  injury  to  the  bones,  that  they  become  bent,  or  only 
(lartially  broken,  from  the  large  amount  of  flexible  animal  matter  which  they 
contain.    Again,  in  aged  people,  where  the  bones  contain  a  largo  proportion  or 

'cATthy  matter,  the  animal  matter  at  the  AAvaa  time  being  de^cienc  in  quantity 
and  quality,  tlie  bonus  are  more  brittle,  their  elasticity  is  destroyed;  and,  hence, 
fracture  takes  place  more  readily.  Some  of  the  diseases,  also,  to  which  bones 
are  liable,  mainly  depend  on  the  disproportion  between  the  two  constituents 
of  bone.  Thus,  in  the  disease  called  rickets,  so  common  in  the  children  of 
scrofulous  parents,  the  bones  become  bent  and  curved,  either  from  the  super- 
incumbent weight  of  the  l>ody,  or  under  the  action  of  certain  muscles.  This 
depends  upon  some  defect  of  nutrition,  by  which  bono  becomes  deprived  of  its 
uormal  proportion  of  earthy  matter,  whilst  the  animal  matter  is  of  unhealthy 
quality.  In  the  vertebra  of  a  rickety  subject,  Dr.  Bostook  Ibond  in  100  parts 
t\i.1i>  animal  and  20.25  earthy  matter. 

Dtveiapmcni  of  Bom.  In  the  fiictal  skeleton  some  bones,  euoh  as  the  long 
boiMB  of  the  limbs,  are  cartilaginous,  others,  as  the  cranial  bonoB,  are  mcm- 
bmnous.'  Hcnco  two  kinds  of  ossification  are  described — the  inira-cartHaginaus 
and  the  intra-membranous ;  and  to  these  a  third  is  sometimes  added,  the  ^u^>• 
pcriostcai^  which  is  a  variety  of  the  second. 

In  the  iiUra-cariila-jinotii  osaijication  the  first  step  is  that  the  cartilage  cells 
increase  rapidly  in  uumi>er,  ana  arrange  themselves  in  rows,  with  the  long  axis 
of  the  coll  transverse  to  that  of  the  future  bone.  The  cells  are  closely  packed, 
and  iu  some  places  are  eveu  wedged  together,  an  appearance  which  is  supposed 
to  bo  duo  to  their  cleavage  horizontally.  The  acuumpanying  illustration,  taken 
from  Uollcti's  article  in  Strieker's  "(landbuch  dcr  Lchro  von  den  Geweben." 
p.  9o,  will  save  much  of  minute  detail,  and  make  the  accompanying  description 
inlelligibleL 
The  inlra'cellular  matrix  of  the  cartilage  a  is  still  semi-transparent,  though 

'  Tbe  booea  which  trv  developed  eutirelr  in  incmbnine  nre  the  occipitiU.  u  far  u  It  enters 
into  the  rorniittidti  uT  ihc  vkult  ur  the  dkiill'  Ttiv  pn.ht>t(kl  udi]  froDl«l  boD«8.  the  BqunmcriB  porlioa 
of  tin  leinpural  wiih  lh«  ijiBpaaitic  rinp,  the  Wprmiao  boucfl,  Iba  nas*l,  l»cbr7tDsl,  miliar,  piilnte, 

iBMor  sad  lo««r  mailllary.  iukI  vooKr;  also,  apiHtreuUf,  tbe  iatcnul  ptrn^id  plate  Mid  the 

ttpSowbUI  turbiuatnl  bun«s. 
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somewhat  granular.    Lying  "below  tliis  Cflrtilaginous  layer  (».^.,  nearer  to  the 
ccDtie  of  oi^calion),  ia  a  layer,  b,  cousi&tiag  of  large  ruuod  clear  oclU  (tlia 

Fig.  20. 


/" 


' 


V 


L^nflUrdfBat  imIIoii  thrDarti  lb»o>>>irvlnf  |>ort)"n  of  n  lone  hnne  io  th*  bnmiti  cmtirTi).    a.  Oartilagloou 
ngtoo.    i.  lUgloa  of  tli«  rQ<in<l  BlcaTc«Uf.    g.  b«gl<io  vf  iLe  daikgnnnlBr  oalU. 

"osteoblasts"  of  eomo  anatomiats),  wJtK  granular  contents,  also  arranged  in 
somcwlint  parallel  rows,  each  row  and  each  pair  of  superimpofled  cells  being 
separatwl  by  a  transparent  cartilaginous  matrix — the  arrangement  being  com- 
pared by  KuUett  to  a  ladder.  In  the  longer  part  of  this  region  the  matrix  is 
eneroActied  npon  by  calcareona  matter,  so  that  if  a  transverse  section  be  made 
here,  ringi^  of  dark  gninular  calcareous  deposit  are  seen  inclosing  the  large 
round  clear  eclls.  As  tho  section  is  taken  deeper  and  deeper  into  the  ossifying 
part,  ihe  calcified  rings  or  areolw  are  seen  to  incloao  numerous  smaller  granular 
masses  (""primitive  marrow"  of  some  authors)  which  have  replaced  the  single 
clear  cells,  and  may  he  formed  by  the  proliferation  of  those  cells.  This,  how- 
ever, is  doubted  by  Hollett  and  others,  who  believe  that  these  masses  arc  fur- 
nished by  tho  underlying  periosteal  vessels.  In  the  longitudinal  section  (Fig. 
20)  these  masses  are  seen  at  ^  to  succeed  very  suddenly  to  the  separate  clear 
cells.  If  they  arc  detached  from  the  surface,  they  arc  found  to  have  one  or 
more  procciises.  Decj)er  down  in  the  o.>u^ifying  or  ossified  portion,  bloodvessels 
are  met  with,  which  proceed  from  the  periosteum. 

The  next  step  in  the  process  is  that  the  abore-desoribed  areolae  ("primary 
areolie")  break  into  each  other,  bo  as  lo  give  rise  to  tlic  "socoudary  areolai,"  or 
medullary  spaces  of  II.  Miiller.  Theae  spaces  are  filled  with  tho  red  or  fcetnl 
marrow  above  described.  Tbe  cells  of  tl)is  marrow  appeared  to  be  furnislied 
directly  from  the  bloodvessels  which  are  abuiidaiiily  su])pUcd  to  these  spacM 
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from  the  luiderlyiDg  reesels  proceeding  from  the  periosteal  tiasue.  It  is  toj 
ibeae  Teasels,  ana  to  the  oaviiiea  or  tubes  which  they  form  for  themselvea  f. 
they  proceed  inwards,  that  the  origin  of  the  HaverMan  canaU  \a  due. 

The  origin  of  the  lacuns  atid  of  the  houccelhi  which  fill  them  is  still  a 
nutter  of  dispute.  Kollilcer,  Virchow,  and  many  other  anatomists,  mainuin 
that  in  the  iutra-carlitaginous  ossification  they  are  developed  directly  from  lh« 
oartilage-cells^  the  inveiiting  membrane  of  which  oi9aifie.s  and  forma  the  bonyl 
lacuna,  while  its  nuoleus  is  developed  into  the  bone-cell.  Others,  as  Dr. 
SUarpey,  II.  Miiller,  and  Kollett,  believe  that  the  carliiaye-cells,  after  becoming 
developed  into  the  "osteoblasts,"  above  deBcrtl>ed,  and  sliown  at  i,  Fig.  20, 
become  dissolved,  and  shed  their  granular  contents  to  form  the  bony  matrix^ 
while  the  locame  and  bone  corpuscles  are  developed  from  the  granular  moase^ 
which  are  seen  below  «/  in  the  figure,  and  which  are  furnished,  according  to 
these  authors,  from  the  veiuwls  uC  the  periosteum  or  perichondrium.  If  this 
vietv  be  correct,  the  intimate  proceud  ia  the  same  in  all  forms  of  os.'^ification. 

Thuit  far,  then,  we  have  followed  the  nicpj)  of  a  process  by  which  a  solid 
bony  mass  \a  produced,  having  vessels  running  into  it  from  the  iieriosteum. 
Haversian  oanaU  in  which  those  vessels  run,  m&dullary  ttf^aces  filled  M-ith  foetal 
marrow,  lacun«  with  their  contained  bone-cells,  and  canalicuU  growing  out  of 
those  lacuna^. 

This  process  of  ossification,  however,  is  not  the  origin  of  the  whole  of  the 
skeleton,  tor  even  in  those  bones  in  which  the  ossification  proceeds  in  ft  greafti 
meatfare  from  n  single  centre,  situated  in  the  cartilaginous  diaphysis,  a  con- 
siderable part  of  the  origiual  bone  is  formed  by  inlra-manbranaus  ossification 
beneath  the  periohuudrtum  or  periosteum,    Kulliker  (foUowiDg  II.  Miiller,  aa<l„ 
referring  to  an  observation  of  Uowaliip  to  the  same  cfibci,  made  so  long  ago^ 
as  I8l9>,  describes  the  first  rudiment  of  a  long  bone  as  having  the  form  of  a 
Cube,  surrounding  the   primordial   cartilage;   thus  showing  that  the  intra- 
metnbrnnoufl  ossification  of  the  outer  part  of  the  bone  from  the  periosteum 
even   precedes  the  intra-cartiJaginoiis   development  of  its  interior  from  the 
"oasiQe  centre,"     Also,  a  great  y^n  of  tho  increase  in  girth  of  the  bone  takes 
place  by  bony  deposit  fnun  ilio  deeper  layer  of  the  periosteum.     This  process, 
IS  now  acknowledged  to  belong  to  tho  intra-raembranous  form  of  ossincation. 
Thus  even  in  long  bones  only  a  portion  of  their  tissue  is  formed  by  inira-carU- 
laginous  ossification. 

The  shaft  of  the  boue  is  at  first  solid,  but  a  tube  is  gradually  hollowed  out 
in  it  by  absorption   around  the  vessels  passing  into  it,  which  beconie*  tho 
medalhiry  canul;  and  as  more  and  more  bone  is  deposited  from  the  periosteum, 
so  tnore  and  more  ia  removed  from  around  the  medullary  membrane,  until  at 
leaglb  the  boue  has  attained  tho  shape  and  si;;e  which  it  is  destined  to  retaiu 
duriug  adult  life.    As  the  ossification  of  the  cartilaginous  diaphysis  exteuds 
towards  the  articular  ends  it  carries  with  it,  as  it  wore,  a  layer  of  cartilage,  or 
the  cartilage  grows  as  it  ossifies.    During  this  period  of  growth  the  articular 
end,  or  epiphysis,  remains  for  some  time  entirely  cartilaginous,  then  a  bony, 
centre  appears  in  it,  and  it  commences  the  same  process  of  intra-cartilagiuoua,' 
ossification,  but  this  process  never  extends  to  any  v&rf  great  distance.    The 
epiphyses  remain  separated  from  the  shaft  by  a  narrow  cartilaginous  layer  for 
a  definite  time.     This  layer  ultimately  ossifies,  the  distinction  between  sbaftj 
and  epiphysis  is  obliterated,  and  the  bone  has  assumed  its  completed  form  andj 
thape.     The  same  remarks  also  apply  to  tho  processes  of  bone  which  are  sopa- 
lately  ossified,  and  called  apophyses. 

The  intra-cartilagiuous  ossification,  and  the  growth  by  means  of  epiphjsas,' 
are  usually  described  IVom  the  long  bones:  but  almost  all  tho  bones  of  the 
body  are  primarily  laid  down  in  cartilage  (see  note,  p.  49);  and  a  great  many  of  _ 
the  fiat  and  short  bones  grow  by  means  of  epiphyses,  as  will  be  seen  in  the  do- 
tailed  description  of  each,  given  in  the  Ixxly  of  the  work. 

Tho  medullary  spaces  which  characterize  the  cancellous  tissue  are  produced 
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by  the  absorption  of  the  original  fcetal  bone  in  the  same  w«r  as  the  medullary 
tube  is  furmcd,  und  the  same  is  tUe  ca^e  with  the  Iluvertttaii  spaces  above  re- 
lurred  to  as  a  sort  of  intermediate  step  between  the  Ilaveraiaii  oauala  and  the 
ledullary  spaoea.  Thus  the  distinction  between  the  cancellous  and  compact 
tisaue  appears  to  depend  estientially  upon  the  extent  (o  which  this  process  of 
ilworplion  haA  been  carried,  and  we  may  jwrhaps  remind  the  reader  that  in 
iiiorbid  states  of  the  bono  inflammatory  abMirpiion  cffctns  exactly  the  tiame 
change,  and  couverta  portiona  of  boue  uaturally  compact,  into  canoellous 
tissae. 

The  intra-membranous  ossification  is  that  by  which  the  bones  of  the  vertex 
of  the  skull  are  entirely  formed.  In  the  bones  which  are  no  dovelojied  no 
cartilaginous  mould  precedes  the  appearance  of  the  bony  tissue.  The  process, 
tliough  pointed  out  originally  by  iJr.  Nesbitt,  in  the  year  ITtJO,  waa  first  accu- 
rately dc'scribed  by  T>r.  Sharpey;  Mui  it  docs  not  npjmar  tlnit  subRcqnenl  ob- 
servers have  been  able  to  add  anything  essential  to  nis  description.  This  is, 
substantially,  as  follows:  In  the  membrane  which  occupies  the  place  of  the 
future  bono  a  little  uetwork  of  bony  spiouhe  is  £rst  noticed,  radiating  from  the 
point  of  ossiftcation.  When  these  rays  of  growiug  bone  are  examined  bv  the 
microscope,  there  is  found  a  network  of  fine  clear  fibres  (osteogenic  fibres), 
wliich  liocome  dark  and  granular  from  caIuitic»tion,  and  as  they  calcify  they 
are  found  to  inclose  in  their  interior  large  granular  corpuscles  (the  so-called 
" osteoblasts"  described  above  in  the  account  of  the  intra-cartilaginous  orsiH- 
cation).  These  corpuscles  at  first  lie  upon  the  osteogenio  fibres*,  so  that  the 
corpuscles  must  be  removed  by  brushing  the  specimen  with  a  hair  pencil  in 
order  to  render  the  tlhrc^  clear;  but  they  gradually  sink  into  aroulaa  uevolopeil 
among  the  fibres.  The  arcolte  appear  to  bo  the  ruditncnts  of  the  lacutiw, 
tbe  passages  betweeu  the  fibres  form  the  canaliouli,  and  the  o.steohlasts  are  the 
rudiments  of  the  bono  culls.  Aa  the  tissue  iticreaaoi}  in  thickness  vesduls  shoot 
into  it,  grooving  for  theiosclvcu  spaces  or  channels,  which  become  the  Ilavcr- 
sian  canals. 

The  sithpcriostml  is  in  all  essential  respects  identical  with  the  intra* membran- 
ous process  of  ossifiwition. 

The  Period  0/  Omjicniion  is  di  ffercnt  in  different  bones.  The  order  of  succes* 
eion  may  be  thus  arranged  (Kollikor): — 

In  the  second  mouth,  tirsl,  in  the  clavicle,  and  lower  Jaw  (fiHh  to  seventh 
week);  then,  in  the  vertebree,  humerus,  femur,  the  ribs,  and  the  cartilaginous 
portion  of  the  occipital  bone. 

At  the  end  of  the  second,  and  comraenoement  of  the  third  month,  the  frontal 
bone,  the  scapula,  the  bones  of  the  forearm  and  leg,  and  upper  jaw,  make  their 
appearance. 

In  the  third  month,  the  remaining  cranial  bones,  with  few  exceptioiLs,  the 
metatarsus,  the  metacarpus,  and  the  phalanges,  begin  to  oiwify. 

In  the  fourth  month,  the  iliac  bones,  and  the  ossiuula  audiu'is. 

In  the  fourth  or  fifth  month,  the  ethmoid,  .nernum,  os  pubis,  and  ischinm. 
.     From  the  sixth  to  the  seventh  month,  the  calcaneuni,  ami  astragalus. 

In  the  eighth  month,  the  hyoid  bone. 

At  birth,  the  epiphyses  of  all  the  cylindrical  bones,  with  the  exception  of  the 
lower  epiphysis  of  the  femur,  and  occasionally  the  npper  epiphysis  of  the  tibia; 
all  the  bones  of  the  carpus;  the  five  smaller  ones  of  toe  tarsus;  the  patella;  the 
sesamoid  bones;  and  the  coccyx,'  are  !>tiU  ossified. 

From  the  time  of  birth  to  the  fourth  year,  udsoous  nuclei  make  their  apt>Qar- 
ance  also  in  these  parts. 

At  twelve  years,  in  the  pisiform  bone. 

The  number  of  o^ifio  centres  is  different  in  different  bones.  In  most  of  the 
short  boaes,  ossification  commences  by  a  single  point  in  the  centre,  and  pro- 
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oeeds  towards  the  circamferencc.  In  tha  long  bone»,  there  is  a  CDotral  poiat 
of  o*(i ti<-ation  for  the  ahaft  or  diaphysia;  aod  one  or  more  for  each  extremity, 
thd  epipbyses.  That  for  the  £haft  is  the  first  to  aupear;  those  for  the  extremi- 
tiea  appear  later.  The  anion  oT  the  epipbyses  wiih  tho  8hal\  takes  place  io  thai 
inverM  order  to  that  in  vhich  tlicirossincation  began;  for,  although  oasificatio 
oommences  latest  in  those  epinhyftes  towarila  which  the  Dutrieat  artery  in  tho 
aeToral  bonoB  la  directed,  they  oocomo  joined  to  the  diaphysos  sooner  than  the 
epipbraea  at  the  opposite  extremity,  with  the  exception  of  the  fibula,  the  lower 
end  ot  wbich  commences  to  oaaify  at  an  earlier  period  than  the  upper  eud,  but, 
oerenheles5,  is  joined  to  the  shaft  earliest. 

Tb«  order  in  which  the  epiphyses  become  united  to  the  abaft,  appears  IoIm 
regulated  by  the  direction  of  the  nutrient  artery  of  the  Ixtne.  Thus  the  arteries 
of  ibe  bonea  of  the  arm  and  forearm  are  directed  towardo  the  elbow,  and  the 
epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft  before 
those  at  the  opposite  extremity.  In  tho  lower  oxtremitica,  on  tho  contrary,  tha 
natrient  arteries  pa^ts  in  a  direction  from  the  knee;  that  is,  upwards  in  tho 
femar,  downwarda  in  tho  tibia  and  fibula;  and  in  them  it  is  observed,  that  the 
upper  epiphysis  of  the  femur,  and  the  lower  epiphyses  of  the  tibia  and  fibula^ 
become  first  united  to  the  sfaafi. 

Where  there  ia  only  one  epiphysis,  the  medullary  artery  is  directed  towards 
that  end  of  the  bono  where  there  is  no  additional  centre:  aa,  towards  the  aero- 
tnial  end  in  the  claricle;  towards  the  distal  end  of  the  metacarpal  bone  of  the 
thumb  and  great  toe;  and  towards  the  proximal  end  of  the  other  melaoarpul 
and  metatarsal  bones. 

Besides  these  epiphyses  for  the  articular  ends,  there  are  others  (more  com* 
monly  called  apophyaet)  for  projecting  parta,  or  processes,  which  are  formed 
separately  from  the  bulk  of  the  bone.  For  an  account  of  these  tho  reader  must 
be  referred  to  tha  deacrtptions  of  tho  individual  bones  in  the  sequel. 

A  knowledge  of  the  exact  periods  when  tho  epipbyses  become  joined  to  the 
■haft,  ia  oAen  of  great  importance  in  medico-legal  inquiries.  It  alw  aids  the 
Burgeon  in  the  diagnosis  of  many  of  the  injuries  to  which  the  joints  are  liable; 
for  it  not  anfroquently  hapiwns,  that  on  the  application  of  severe  force  to  a 
joints  the  epiphyses  become  separated  from  the  &haft,  and  such  injuries  may  be 
mistaken  for  fracture  or  dislocation. 


MUSCTJLAE  TISSUE. 

The  Muscles  are  formed  of  bondles  of  reddish  fibres,  endowed  with  the  pro- 
perty of  coDiraotility.  Two  kinds  of  muscular  ti^uc  are  found  in  the  animal 
body,  viz.,  that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  organic 
life. 

The  ifmeles  of  Animal  Life  (striped  muscles)  are  capable  of  being  put  in 
action  and  controlled  by  the  will.  They  are  composea  of  bundles  of  fibrc-i 
incIosfNl  Id  a  delicate  web  of  areolar  tisHue.  called  in  the  figure  the  "perimy- 
sium." Kaob  bundle  consists  of  numerous  smaller  bundles,  inclosed  in  a 
similar  fibro-areolar  covering,  and  these  again  of  primitive  fasciculi. 

The  fibres  are  of  no  great  length — not  extending,  it  is  said,  farther  than  an 
inch  and  a  half.  They  end  either  by  blending  witli  the  tendon  or  aponeurosi-i, 
or  else  by  becoming  drawn  out  into  a  tapering  extremitv  which  i?  connected 
to  the  neighboring  fibre  by  means  of  the  sarcolemma.  The  prcoi«e  mo4io  in 
which  the  muscular  fibre  joins  the  tendon  has  been  variously  described  by 
different  observers.  It  may,  perhaps,  be  sufBcicnt  here  to  aav  that  the  aarco- 
lemma,  or  membranous  investment  of  the  muscular  fibre,  appears  to  become 
blended  with  the  tissue  of  the  tendon,  and  that  the  muscular  fibre  appears  to 
be  pmlongiKl  mi>re  or  less  into  the  tendon,  bo  that  the  latter  forma  a  kind 
of  fbeath  around  the  fibre  for  a  longer  or  shorter  distance.    When  muscular 
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fibres  are  attached  to  the  skin  or  mucous  membranes,  the  fihres  are  described 
hj  Salter  as  becoming  continuoua  with  tUa:je  of  the  areolar  tissue. 

The  primitive  /'aKtcuU  consii^t  of  a  Timnber  of  fllamenta,  inclosed  in  a  tubular 
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Tran^Twrio  ■•cUon  fram  Iha  lUr- 
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i.  Interntl  perlrarsloni-    '-  Prlmi- 
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aheath  of  transparent,  elastic,  and  apparently  homo- 
geneous membrane,  named  by  Bowman  the  "sar- 
colemnia."  The  primitive  fasciouli  arecylindriform 
or  prismatic.  Tlicir  breadth  varies  in  man  from 
nits  to  bIib  °^  ^^  '"*^^i  t^"  average  of  the  majority 
>aing  about  jtin]  their  length  is  not  always  in 
]>roportion  to  the  length  of  the  muscle,  but  depends 
on  the  arrangement  of  the  tenrlons.  This  form  of 
mnacular  fibre  is  eapecially  characterized  by  being 
apparently  marked  with  very  fine,  dark  lines  or 
strite,  which  pass  transversely  round  the  fibre,  in 
curved  or  wavy  parallel  directions,  from  -mhw  t<^ 

J3fliin  of  an  inch  apart.  Other  striai  pass  longitu- 
inally  over  the  fibres,  indicating  the  direction  of 
the  primitive  fibrils  of  which  the  ijrimilive  fesci- 
culna  \A  uoniposoJ.  They  arc  less  distinct  than  the 
former. 

The  primitive  JUmla  constitute  the  proper  con- 
tractile tissue  of  iho  muscle.    Each  fibril  is  cylin- 


driform,  somewhat  flattened,  about 


■ 

TAgao 


an  inch 


in  thickness,  and  marked  by  transverse  atriiB  placed  at  the  same  distance  from 
each  other  a«  the  strim  on  tho  surface  of  the  fasciculus.  Each  fibril  apparently 
coosistt)  of  a  single  row  of  miuatc  particles  (named  "  sarcous  elements"  by 
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Two  bnmiiD  mUHDtar  flbrM 

BBC,  Um  bnadl*  of  flbrllln 
(i)  \a  Mm,  anl  tbv  ■rtqo- 
IriBoik  («)  ii  WWII  at  Ml  ainiiij 
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PrBrmtnU  of  itrlptd  clfmniUrT  flbrtf,  ihovtng  «  ct«Bni|t*  tn 
poatt*  ilirectioTU  (inDjialflfd  100  dlamtivn).  A>  Lvogiludinal  clenvan*. 
Th«  l4>B|^(aillns1  nndlrnnn'ana  linn  tirabnlb  (veil.  S"ifi«  loDpluilisal 
llna«  KT*  dstk*r  nnd  iiiit*r  lh*n  Iti*  r»>C,  and  nr*  »'it  eutiliiiiKini  frun 
Ciul  to  end.  This  r««iilU  froiD  fiiirllnl  vvpitralion  of  tba  Blirtll*. 
t.  Filiilllw  ffpnTaiviJ  from  or*  annUiar  hy  tioUeoa  at  th«  brnhvn  and 
Cf  lb*  flbff,  uid  uiuTkc^  bjr  Irnnirer**  linM  equal  In  wiilth  lo  tbotv 
on  tb*  Bbr*.  ^  «"  r«prM«nt  two  appaar«n«M  eomaionlr  ptrMnU^ 
hy  tli«  (iporalwl  tingle  flbrilla  imore  hieblr  tokKnifitd).  At  t'  tba 
b"ril«ra  and  Uneinan*  11dm  a.r*  all  p^rlrolly  rKlHinnr,  aod  tba  In- 
0liid«r|  iiinoM  prrhtltrrootMneulnp.  At<'''lh»  b'Tdtrg  are  Hallop«d, 
and  lbe*p>r-M  beuMike.  Wben  moat  dUiiaot  and  dpflnile,  tbe  Sbrllla 
praenta  the  ronoar  or  tbaie  •p]i*iira»M«.  s.  TracitTi^ra*  «taa*a(*. 
Tbe  longilndiual  11dm  ore  acnraal;  vifibla.  a.  Inonmpt***  fyMitiira 
felJoWinf  the  VppMlla  aurraoei  of  a  diik,  wbiob  (IrAlcbai  aemiu  tha  in- 
lefTiU,  ftod  ntaiu  the  two  fregiofnliln  ouiiBoclion.  Tba  edge  and 
■irbfl**  of  tbla  dUk  are  Men  to  be  minoUljr  granuUr,  tha  granule* 
eorrvfpJudliiK  In  slie  t«  tbe  thUkaeH  of  tbe  dink,  and  t«  the  diaiaOM 
heiwafri  ih«  faint  I'lnirlLadlnnl  UnH.  h.  AaoUxr  dbfc  nearly  dela«bed. 
d*.  ItoticbeJ  ditk,  more  bigb);  DMgtilfitd,ibvwiii|  ibeiwoou  elfaeilll. 
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Bovmaa),  oonnecteil  together  like  a  string  of  beads.     Closer  examinatioo,] 
however,  showA  that  the  elomcntary  particles  are  little  masses  of  pollucidi 
substaDce,  baviog  a  rectangular  outliue,  aod  appearing  dark  in  the  centre. 
These  appearances  would  Tavur  the  suggestion  that  ihc  clcracniary  particles, 
of  which  the  libnls  are  composed  are  possibly  nucleated  cells,  cohering  in  9H 
linear  serieSf  the  trnnaver^  marks  between  them  corresponding  to  their  line 
of  junction.     Kultiker,  however,  considers  "the  aaroous  elemenls  as  artificial 
products,  occasioned  by  the  breaking  up  of  the  fibril  at  the  parts  where  they 
are  thinner." 

This  form  of  muscular  fibre  composes  the  whole  of  the  volantary  mnscles,^ 
all  the  zuusoles  of  the  ear,  those  of  the  lurytix,  pharynx,  tongue,  the  up]>er 
half  of  the  cesophagus,  the  heart,  and  the  wafU  of  the  largo  veins  at  the  point 
where  the?  open  into  it.  i 

The  fibres  of  thu  heart,  however,  differ  in  Boreral  particulars  from  those  ofJ 
other  Biriped  muscles.  They  are  Hmaller  by  about  one-third,  and  their  trans-' 
verse  striao  are  by  no  means  so  distinct.  Fat-cells  are  also  often  found  in  thorn 
to  a  large  extent,  oven  apart  from  any  obvious  disease  of  the  organ.  They 
break  up  much  more  readily  into  their  smallest  elements.  There  is  also  much 
less  (if  any)  connective  tissue  separating  the  bundles  of  fibres;  and  Kdllikcr 
has  described  and  figured  the  ultimate  fibres  as  anastomosing  with  each  other^ 

The  L'miripeJ  Afuscte,  or  Afvscle  of  Inorganic  Life,  ia  found  in  the  walls  of^ 
the  hollow  viscera,  viz.,  the  lower  half  of  the  oesophagus  and  the  whole  of  the 
remainder  of  the  gastro-intestinal  tube;  in  the  trachea  and  bronchi;  in  the 
gall-bladder  and  ductus  communis  oholedochus;  in  the  pelvis  and  cat  toes  of ^ 
the  kidney,  the  ureters,  bladder,  and  arethni;  in  the  female  sexual  organs,  viz., 
the  Fallopian  tubeii,  the  uterus  (enormously  developed  in  pregnancy),  tho 
vagina,  the  broad  ligaments,  and  the  erectile  tissue  of  the  clitoris;  in  the  male 
eexaal  organs,  viz.,  the  dartos  scroti,  tho  vaa  deferens,  and  epididymis,  the 
vesioalse  seminales,  the  prostate  gland  and  the  corpora  cavernosa;'  in  the 
ducts  of  certain  glands,  as  in  Wharton's  duct;  in  the  capsule  and  trabecuUe 
of  the  spleen;  in  the  arteries,  veins,  and  lymphatics;  in  the  iris;  and  in  the 
akin. 

The  fibres  of  inorganic  muscle  form  flattened  bands,  interlacing  in  various 
directions,  and  which  when  viewed  without  reagents  appear  nearly  homo- 
geneous, though  if  the  organ  fVom  which  tho  fibres  are  taken  has  been  mace- 
rated prcviovisly  for  some  time  in  dilute  acid,  the  nuclei  can  be  perceived. 
£ven  in  fresh  fibres  the  nuclei  are  occusionally  visible. 

In  many  situations  these  fibres,  bv  prolonged  immersion  in  chromic  or  nitrio 
acid,  can  be  resolved  into  the  efementary  contractile  fibre-cells,  of  which 
Kolliker  has  sliowu  that  they  really  consist;  and  in  some  parts,  as  in  the 
arteries  and  in  the  skin,  auch  fibre-cells  are  found  single.  They  are  elongated, 
their  length  about  ten  to  fiileen  times  their  breadth  (.02'"  to'O.4'"  in  length, 
.002"'  to  .003'"  in  breadth,  according  to  Kolliker),  consisting  of  a  spindle- 
shaped,  homogeneous- looking,  fibre-cell,  in  which  a  rod  shaped  nucleus  is 
faintly  visible.  Acetie  acid  dtssolvea  out  the  granular  contents  of  tho  cell,  and ' 
brings  the  nucleus  clearly  into  view. 

The  onstriped  muscle,  as  a  rule,  is  not  under  tho  influence  of  the  will,  nor 
is  the  contraction  rapid  and  involving  the  whole  muscle,  as  is  the  case  with 
the  mosolea  of  animal  life.  The  membranes  which  are  coin)>ose<]  of  the  un- 
Slriped  muscle  slowly  contract  in  a  part  of  their  extent,  generally  under  the 
influence  of  mechanical  stimulus,  as  that  of  distension  or  of  cold,  and  then  ibo 
contracted  partelowly  relaxes,  while  another  portion  of  the  memhrn;]e  lakes 
up  the  contraction.  This  peculiarity  of  action  is  most  strongly  marked  in  the 
intestines,  constituting  their  vermicular  motion. 

lo  chemical  eompostti'tn,  the  mu<%ular  fibres  of  both  forms  consist  mainly  of 

'  KUUikcr  d««:ribca  tnnMBlar  fibres  alio  in  the  tuoic&  TagioiUu  tcilii. 
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A  substance  called  ayntonin,  nearly  ideDtioal  with  the  fibrino  of  the  blood ;  but, 
unlike  the  latt^T,  not  dissolved  by  nitrate  of  potash.  Muitcle  after  death  ex- 
bibica  an  aoid  reiictiou ;  but  tUis  appears  to  be  duo  to  pust-niorteui  cbaugtis. 


Fig.  24. 


Fig.  2S. 


ooloo.  n.  Treated  «iLh  «c«liokcid,  (hnwinf  the 
eorpUMlM.  A.  Fragment  of  %  il«UAb«d  Ihre, 
Bel  toashsd  vtth  neid, 


HaMular  Qbr*  ostli  from  human  arWriM.  I.  From 
the  ]Kij>litcat  krlery:  a,  irithnvt,  h,  with  Matio  titML 
S.  From  &  branch  of  tba  tntvHor  llbl&l  :  a,  nadei  of 
lh«  Sbt««.     (MlMtliin«d  StO  lirnai!.) 


Tbe  capillaries  of  moscle  are  very  abundant,  and  form  a  gerie^t  of  rectanpular 
areoln,  tlio  branches,  which  ran  longitudinally  between  the  muscular  fibroa, 
being  united  at  short  intervals  by  transverse  anaatomoaing  branches. 

Nerves  are  profusely  distributed  to  the  muscular  tissue,  more  c-tpecially  to 
the  voluntary  muscles.  The  mode  of  their  terminatioD  will  be  deacribed  on  a 
subacquoot  page. 

The  distribution  and  the  mode  of  origin  of  the  lymphatic  vessels  of  nioacle 
has  not  yet  been  ascertained. 

The  mu-scles  during  life,  and  for  some  time  afk/^r  death,  respond  to  the  appro- 
priate stimulus  by  contracting  in  the  manner  peculiar  to  the  class  to  which  thev 
belong.  Thus,  for  some  time  afler  a  limb  has  been  amputated,  il.s  museles  can 
be  set  in  motion  by  scratchinff,  pinching,  or  galvanizing  them ;  and  even  after 
the  irritability  of  the  musoular  tissue  has  been  exhausted  by  the  prolonged 
suspension  of  the  circulation,  it  onn  be  at  first  temporarily  restored  by  injectmg 
fresh  arterial  blood  through  it  (Brown-S^quard).  The  time  at  which  mtiscular 
irritability  ceases  after  death  depends  oa  the  vitality  of  the  subject;  thus  it 
oeases  in  birds,  who.se  circulation  and  vital  heat  are  of  a  vcrv  high  degree, 
sooner  iban  in  man  and  quadrupeds;  in  these  sooner  than  in  fishes,  &c.  Dr. 
Sharpcy  says  that  it  lasts  long  in  hybernating  animals  killetl  during  their 
winter  sleep.  It  is  also  affecicd  by  the  mode  of  dying,  being  extinguished  in- 
stantaneously (as  is  ajiserted)  in  some  cases  of  ligbtniog-slroke,  and  much  di- 
minished by  certain  gaseous  poi^ona,  pardcularly  sulphuretted  bvdrogen. 

As  the  muscles  die  they  become  stiff,  and  it  is  lo  this  cause  that  the  rigidity 
BO  characteristiu  of  recent  death  ("  rigor  mortis'')  in  due.  The  ultimate  cause 
of  the  phenomenon  i.«i  not  well  understood,  beyond  the  obvious  fact  that  it  must 
be  due  to  the  change  from  partial  fluidity  to  a  solid  condition  of  the  contents 
of  the  sarcolemina.  The  periods  of  its  occurrence  and  of  its  disappearanoe  are 
very  variable,  and  the  rauses  of  those  variations  arc  of  extreme  interert  and 
importance,  espeoially  m  medico-legal  inquiries,  but  the  subject  ia  too  compli- 
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eate<l  to  be  adequately  treated  here.  All  that  need  be  said  in  this  place  is  that, 
M  might  be  expected,  the  rigor  is  strouger  the  more  powerful  aud  mure  healthy 
the  masele^  are,  and,  consequently,  is  both  more  powerful  and  mure  lasting  in 
cases  of  sudden  or  violeut  death.  It  also  mis  in  later  in  such  cases,  while  in 
emaciated  and  exhausted  aubjeciH  it  is  more  rapid  and  transient:  as  is  also  the 
caae,  according  to  Hunter,  in  animals  which  have  been  hunted  to  death.  Jn 
aomo  instances  of  violent  death  in  persons  of  robust  frame,  the  rigor  mortis  has 
not  entiraly  disappeared  till  the  end  of  the  first  week  al\er  death.  In  rare 
CUM,  as  in  some  iustance«  of  death  from  lightning,  the  muscles  are  found  rigid 
immediately,  and  in  otlicr  casea  rigor  commences  in  a  few  minutes,  but  usually 
not  till  six  or  aeveo  hours  after  death.  The  cessation  of  rigidity  in  the  muscles 
must  be  regarded  as  the  commeucemeut  of  putrefactive  changes. 


NERVOUS  TISSUE. 

The  Nenrons  Tissue  Is  composed  chicfiy  of  two  different  structures,  the  jray 
or  tfoiculnr,  and  the  while  orJUnvtu.  It  is  in  the  former,  as  i.-*  generally  sup- 
posed, that  nervous  impressions  and  impulses  originate,  and  by  the  latter  that 
they  are  conducted.  Uence  the  gray  matter  forms  the  ea.-iOiitiat  constituent  of 
all  the  ganglionic  centres,  both  those  separated  in  the  ganglia,  and  those  aggre- 
gated in  the  corebro-spinal  axis;  while  the  white  matter  is  found  in  all  the 
commissural  portions  of  the  nerve  centres,  and  in  all  the  cerebro-spinal  nerves. 
Besides  these  two  principal  kinds  of  nervous  matter,  there  is  found  a  third 
structure — chiefly  in  llmsympathctic  aysteni — called  the  geUUinaus  nerve-tissue. 

The  nervous  substance  is  again  divided  into  two  different  a\{stem3.  The  first 
is  connected  directly  with  the  great  central  mass  inclosed  in  the  skull  and 
spine.  This  is  called  the  cmhro-gjiined  («y«(€TO,and  ia  divided  into  the  brain  (in- 
cluding the  medulla  oblongata),  the  spinal  cord,  the  cranial  nerves,  the  spinal 
nerres,  and  the  ganglia  connected  with  both  those  classes  of  nerves.  The 
second,  called  the  si/mjxithetic  ei/sltm,  is  not  directly  connected  with  the  brain 
or  spinal  cord,  though  it  is  so  indirectly  by  n^eana  of  its  numerous  oommuui- 
cations  with  the  cranial  and  spinal  nerves.  It  consi-^ts  of  a  double  chain  of 
ganglia,  with  the  branohea  which  go  to  and  come  from  them. 

A  third  method  of  division  of  the  nervous  system  is  basod  upon  iho/undions 
which  it  performs.  Ou  this  principle  it  is  divided  into  the  nervous  system  of 
animut  life  and  the  uorvous  system  of  organic  life — the  former  subserving  the 
higher  functions  of  volition,  sensation,  kc,  the  latter  those  of  growth  and  nu- 
trition. It  is  clear  that  the  former  qualities  reside  mainly  in  the  cerebro-spinal 
aystem,  while  the  intimate  cunnuctiuu  between  the  sympathetic  nerve  and  the 
great  viscera  renders  it  highly  probable  that  thosympatbetiu  system  hastnaiuly 
to  do  with  the  organic  functions.  Consequently  the  cerebro-spinal  system  was 
designated  the  system  of  animal  life,  and  the  sympaihetio  the  system  of  organio 
life.  But  the  distinction,  though  true  to  a  certain  extent,  is  by  no  means  com- 
plete, as  Uie  student  may  easily  see  by  consulting  the  works  of  modern  phy- 
sio lug  ists. 

The  yray  or  veticular  nervous  substatux  is  distinguighed  by  its  dark  reddish- 
gray  color  and  sutl  oonsistence.  It  is  found  in  the  brain,  spinal  cord,  and 
various  ganglia,  intermingled  with  the  fibrous  nervous  substance,  but  is  never 
found  in  the  nerves.  U  is  composed,  as  its  name  implies,  of  vesicles,  or  cor- 
puaoles,  oommonly  called  ncrvo-corpu^lcs  or  ganglion -corpuscles,  containing 
suelei  and  nucleoli ;  the  vehicles  being  imbedd&d  either  in  a  fine  granular  sub- 
stance,  as  in  the  brain,  or  in  a  capsule  of  nucleated  cells,  as  in  the  ganglia. 
Bach  vesicle  consists  of  an  exceedingly  delicate  membranous  wall,  inclosing  a 
'finely  granular  material,  part  of  which  is  occasionally  of  a  coarser  kind,  and  of 
a  readish  or  yellowish-brown  color.  The  nucleus  is  veniuular,  much  smaller 
Ibao  the  vesicle,  and  adherent  to  some  part  of  its  interior.  The  nucleolus, 
which  is  inclosed  within  the  nucleus^  is  vesicular  in  form,  of  minute  sise,  and 
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paouliarly  clear  and  brilliant.     Tbe  nQrve-cDrpuw.l<!8  varv  in  pliApe  and  size; 
antaie  are  small,  spherical^  or  ovoidal,  with  an  UQinterrupied  outline.    Tbesa 


Fiff.  26. 


Fij.  27. 


0 


K«rT«-TMi«lM  from  tb*  CM«*riftn  guk- 
glioa  of  th«  buman  ■uliject.  a.  A  gI«bD- 
Uf  one irUh dcSnsdbnrdnr ;  A,  lu  DneUu ; 
f,  it!  soalMln*.  J.  CanilkU  rwieU ;  «. 
El'iDfpiteil  vedols,  wllh  two  KttM^  of  piff- 
■nanl  jiunM**;  f-  Veil«le  inrroaticlrd  bj 
it!  (iMkth  or  OBpaala  of  noalaiitad  (mtiU 
cIm  ;  g.  Tli«  *«nia,  Iha  «h«iith  diiIj  being 
!n  Emu*.  <ll>gnU«d  SOD  dUm<l«r>.} 


I(*r<f*-><*lalM  from  th»  lan>r  psrU  of  Ilia  ifrny  »*lt«r 
of  tha  oonvolattoQ*  of  Lh*  buiann  briJn  (luagnillwl  .ISO 
tlniai).       NDtrn  cells:  a.largtr;    J,  ■laaJlvr.     r.    Kvrr*    | 
Sbr*,  tHIl  •xiMjltDiJw. 


forms  are  most  numorotis  in  tho  ganglia  of  the  Bympatlietic.    Others,  called 
caudate  or  stellate  nerve -corpascles,  are  characterized  by  their  larger  size,  and 

Tig.  28,  Kg.  29. 


IliimAR  n«rr*-tnbM  (auiK"i6*4  330  timit*). 
Tbrea  nf  ibemureBiH,  «aaof  nhkh  U  TKhcoM, 
on*  of  niildllng  ihloknvn,  &di1  with  »  vtmpl« 
OADtoati  and  (hrea  tlgirk,  two  nf  wbirli  art 
doabUoooiuured,  miJ  ou«  wiUi  grnnivui  qoq' 
tmta. 


KerrMnb*  er  Ihi  voniinon  •*]  In  iral«T.  Tli« 
ddllvnt*  Hub  od  ll*  »it*ri<>r  iniiicsi**  (Ua  lotiii' 
lar  membrBiH.  Ths  dnrk  dcublr  edged  innar 
•na  Is  the  «rLii«*iili«Uuc«  ofSchiraDii,  tHghll^ 
wrlnklad.  t.  Tb«  innie  in  rther.  fie  re  ml  oil 
fUbnla*  bMa  «Ml<Kcd  in  th*  inicnor,  uid 
»Uim  1mv«  Mounokiad  uaund  Oi«  Hiarlor  of 
lb>  tnba.  Tb*  wbii«  rabMaoDa  bn«  in  put 
diMpiwairail.      (Mngnillvd  JflOdlamebn.) 


IWim  having  one  or  more  tail-like  processes  issuing  from  them,  which  occasion* 
allj  divide  and  subdivide  into  uuraerous  branuhea.     These  proDe;s:ies  are  very 
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dBHoat«)  apparently  tubular,  and  contain  n  similar  pranular  matftnal  to  that 

fbood  within  the  corpuscle.     Some  of  the  proce».seu  termioate  in  fme  transparent 

Sbrea,  which   become  Jost  among  the  other  elements)  of  the  ncrvoui^  lissuo; 

.Olkera  may  be  tractd  until,  aHer  losing  their  granular  appearance,  they  become 

*  lotinuous  with  an  ordinaiy  nerve-tibre. 

The  vahiu,  otherwise  called  tubular  orjibroua  nenvtttt  fu^/onee,  is  found  cod- 
tilattng  a  great  part  of  the  brain  and  spinal  cord,  almost  the  whole  of  the 
cerehro-apitial  nerves,  aud  a  great  part  of  the  symjHithelio. 

The  tanea,  when  perfectly  fresh,  appear  to  l>e  homogeneous,  but  they  soon 
irate  into  two  parts,  the  wjiite  $uhstance  of  Schwann  and  the  axii-cylindfr  of 
rkioje,  the  whole  being  inclosed  in  a  structureless  membrane — the  tvhnlar 
membrane}  The  white  substance  is  r^^rded  as  being  a  fatty  matter  in  a  fluid 
Itata,  which  isolates  aud  protects  the  essential  part  of  the  oerve — ihe  nxis-c^lin' 
der.  The  partial  coagulation  of  thi»  white  substance  which  follows  on  cooling 
gives  the  nerve-tabe,  when  examined  after  death,  a  double  contour — the  darker 
part  seen  on  the  outside  of  the  axis-cyliuder  being  the  white  substance  of 
Schwann.  In  consequence  of  the  extreme  delicacy  of  the  tubular  membrane, 
even  alight  pressure  will  often  give  ncTTc-tubes  a  varicose  outline,  and  drops  of 
oil,  from  the  transudation  of  the  fatty  matter,  often  form  outside  the  tubular 
membrane.    This  is,  of  course,  promoted  by  the  action  of  ether. 

The  axis-cylinder  constitntes  about  one-half  or  one-third  of  the  nerve  tube, 
the  white  sabstance  being  greater  in  proportion  in  the  nerves  tbau  in  the  cen- 
iral  organs.  The  oxis-oyiindcr  is  perfectly  transparent,  and  is  therefore  indis* 
tinguiflhable  in  a  perfectly  fresh  and  natural  state  of  the  nerve.  It  is  described 
by  Kullikcr  aa  being  distinguished  from  the  white  substance  by  the  faut  that 
though  soft  and  flexible  it  is  not  fluid  and  viscid,  but  firm  and  elastic,  some- 
what like  coagulated  albumen,  with  which  it  appears  for  the  most  part  al»o  to 
ftgree  io  iis  chemical  characters.  In  appearance  it  is  palo  and  boraogcneoas,  or 
more  ntrely  finely  granular  or  striated. 

Bcaiides  these  nerve-flbrcs  which  consist  of  two  distinct  pnrta,  others  are 
found  in  which  only  the  axis-cylinder  can  bo  recognized,  surrounded  by  its 
mtiiullanr  membrane,  whilttt  there  are  again  mere  primitive  fibrils  found  in 
various  parts,  whicii  arc  perfectly  destitute  of  any  visible  Btruoture,  and  only 
reoogniaed  as  nerves  by  their  connection  with  ganglionic  cells,  or  with  obvious 
nerretnbes.'  They  display  a  great  tendency  to  beoome  varicose  on  mauipula- 
lion.  The  fi nelf -striated  appearance  of  those  nerves,  which  consist  only  of 
the  axis-cylinder  and  its  membranous  investment,  renders  it  probable  that  thctfe 
also  are  formed  of  an  aggregation  of  the  primitive  fibrillie. 

Thus  three  different  kinds  of  white  nerve-fibres  are  described  by  recent 
authorities — viz^  1.  Those  which  consist  of  the  axis-cylinder,  ensheatbed  io 
the  white  substance  of  Hchwann,  the  whole  being  invested  by  the  tubular  mem- 
braae;  %  Those  which  consist  of  the  axis-cylinder  and  medullary  membrane 
only;  and  S.  Tho  primitive  fibrils,  of  which  it  is  believed  that  the  axis-cylinder 
of  the  more  composite  nerves  is  made  np.' 

Host  of  the  nerves  of  the  sympathetic  system,  and  some  of  the  cerebro-spinal 
(see  espeotally  the  description  of  the  olfactory  nerve),  consist  of  a  fourth  dc- 
acription  of  nervous  fibres,*  which  are  called  tnc  tjrayov  gelattwuui  ncrvc-flbres 

*  Dr.  Bea]e  describes  and  fijrarvs  cAwes  in  whtrh  Mveral  fibres,  sonie  with,  othvre  wilboiit  the 
«hitc  ffnbstancc  nre  iDoloM'd  in  n  common  tubuLir  mrmbraaG.     S«c  Phil.  Tram.,  1862. 

*  Schullie  (?3trirker'B  f/nndbufh.  Eg-.  1".  p.  109)  n-pTt-npnts  thp»c  primitive  fibrils,  bolli  in 
Uinir  conaectioo  with  jrnnglion-cellB  ««1  with  laree  dcptcb,    P*e  aim  bi»Ii>w,  Fijr.  36. 

*  ijcbultx>3  brlieves  that  lb«  priuitivoi  fibrils  are  the  eiMroUal  elpmrnts  of  all  ncrr^a;  ihnd, 
conlioff  to  him.  ihc  csni-ntiul  <)ilTorf>nce  between  thti  ^(■lalinnUK  am)  ihv.  ordinnrf  oervo  fihrih 

lU  ID  ihv  nbsfiice  fmm  the  fornipr  of  llip  whito  siibitUiaco  (inv«liilUi}or  Srhw»iiti,  whik  tbe 
ibnlar  ncmbntai*  it  presi'nt.     Tho  Bmall  oerve-fibrps,  on  thi!  otncr  haiitl.  denrrihiH]  aft  jirimttive 
briU  or  naked  axift-c;riitii)en.  are  vilhur  ileslitule  of  ntiy  invratmcnt,  or  etirronmlcd  nM^r^'lj  hj*  a 
•inietorelr-u  baMnen't  mcnbraDO. 

*  The  real  oatore  of  tbose  fibrvs  hna  Iwva  ilonbtml  bj  Mrcnil  nothora.  It  »(^mH  boltvr,  how- 
erer,  aod  moro  cooHonant  with  the  preToluat  upioion,  to  describe  them  aa  truly  Dervuua. 
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(fibres  of  Remak).  Tbese  consist  of  a  bundle  of  finely  granular  fibrillse,  in- 
closed in  a  sheath.  Nuclei  may  be  detected  at  intervals  m  eaoh  fibre,  which 
Schultze  believes  to  be  situat^  in  the  sheath  of  the  Denre.  In  external  ap- 
pearance the  gelatinous  nerves  are  semi-transparent,  and  gray  or  yellowish- 
gray.  The  individual  fibres  vary  in  size — moat  of  them  being  of  smaller  size 
than  in  the  cerebro-spinal  nerves,  so  that  the  average  size  of  the  latter  is  given 
at  sVvv  to  fjjjsis  of  an  inch,  and  of  the  former  at  only  half  that  size;  bat  on  the 
one  hand  the  smallest  fibrils  of  the  cerebro-spinal  system  are,  as  we  have  seen, 
of  hardly  appreciable  thickness;  while  on  the  other  some  of  the  gelatinous 
fibres  (especially  those  in  the  olfactory  bulb),  are  said  to  bo  three  or  four  times 
as  thick  as  those  of  the  cerebro-spinal  nerves. 

Chemical  composition.  The  following  analysis,  by  Lassaigne,  represents  the 
relative  proportion  of  the  di£ferent  constituents  composing  ttie  gray  and  white 
matter  of  the  brain. 

Bnj.  White. 

Water .85.2  78.0 

All}uminoDa  matter 7.5  9.9 

Colorless  fat 1.0  13.9 

Bed  fat 3.7  0.9 

Osmazome  and  lactates 1.4  1.0 

FhoBphates 1.2  1.3 

100.0  100.0 

It  appears  from  this  analysis,  that  the  cerebral  substance  consists  of  albumen 
dissolved  in  water,  combined  with  fatty  matters  and  salts.  The  fatty  matters, 
according  to  Fremy,  consist  of  oerebric  acid,  which  is  most  abundant,  oholeste- 
rin,  oleophosphoric  acid,  and  olein,  margarin,  and  traces  of  their  acids.  The 
same  analyst  states,  that  the  fat  contained  in  the  brain  is  confined  almost  ex- 
clusively to  the  white  substance,  and  that  its  color  becomes  lost  when  the  fatty 
matters  are  removed.  According  to  Vauquelin,  the  cord  contains  a  larger  pro- 
portion of  fat  than  the  brain ;  and,  according  to  L'Hdritier,  the  nerves  contaio 
more  albumen  and  more  sofl  fat  than  the  brain. 

With  regard  to  the  constitution  of  the  difierent  portions  of  the  nervons  sys- 
tem, the  cerebro-spinal  axis  is  composed  of  the  two  above-described  kinds  of 
nervous  structure,  intermingled  in  various  proportions,  and  having  in  the  brain 
a  very  intricate  arrangement,  which  can  only  be  fully  understood  by  a  careful 
study  of  the  details  of  its  descriptive  anatomy  in  the  sequel.  The  gray  or 
vesicular  nervous  matter  is  found  partly  on  the  surface  of  the  brain,  forming 
the  convolutions  of  the  cerebrum,  which  are  in  the  most  direct  relation  to  the 
mental  faculties,  and  the  laminea  of  the  cerebellum,  the  functions  of  which  are 
still  a  matter  of  dispute.  Again,  gray  matter  is  found  in  the  interior  of  the 
brain,  collected  into  large  and  distinct  masses  or  ganglionic  bodies,  such  as  the 
corpus  striatum,  optio  thalamus,  and  corpora  quadrigemina;  the  functions  of 
which  bodies,  so  far  as  they  have  been  ascertained,  have  been  found  to  be  con- 
nected with  some  of  the  main  organic  endowments  of  the  body,  such  as  volun- 
tary motion,  sensation,  sight.  Finally,  gray  matter  is  found  intermingled  inti- 
mately with  the  white,  and  without  definite  arrangement,  as  in  the  corpora 
dentata  of  the  medulla  and  cerebellum,  or  the  gray  matter  in  the  pons  and  the 
floor  of  the  fourth  ventricle.  Such  scattered  masses  of  gray  matter  are,  in 
many  instances  at  any  rate,  connected  to  all  appearance  with  the  origin  of  par- 
ticular nerves.     In  other  situations  their  use  is  as  yet  unknown. 

The  proper  nervous  matter,  both  in  the  brain  and  spinal  cord,  is  traversed 
and  supported  by  a  network  of  fine  connective  tissue.  This  has  been  termed 
by  Virchow  the  neuroglia,  and  is  supposed  to  be  the  source  of  one  of  the  forms 
of  tumor  recently  described  by  that  author  under  the  name  of  glioma. 

The  white  matter  of  the  brain  is  divisible  into  four  distinct  classes  of  fibres. 
There  are,  in  the  first  place,  the  nerves  which  arise  in  the  gray  matter,  and  pass 
out  through  the  cranial  foramina.     Next  the  fibres  which  connect  the  brain 
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wEth  the  spiaiil  oord;  that  U  to  say,  those  which  are  nsuall?  iraoed  upwardg 
from  the  culunina  of  thu  spinal  cord,  through  the  medulla  oDlongntn  into  the 
otmbmm,  chiefly  by  meani^  of  the  anterior  prraniiiia,  CuKiculi  teretes,  nud 
rartiforai  bodies,  padsiog  tlirougli  tbe  {x>ds  aau  crura  cerebri,  to  expaod  into 
the  corpora  striata,  optio  ihalaini  and  convolutions  (corona  radiata),  and  by 
naaas  of  the  restiform  bodiea,  Into  the  cerebellum. 

The  other  two  classes  of  while  libres  io  the  brain  are  commiB^ural;  aoine  of 
the  commuBures  serving  to  connect  different  parts  of  the  same  hemit^phcre 
together  (a»  the  fornijc,  the  processus  e  cerebello  ad  testes,  &c.),  or  even  different 
parts  of  the  name  seution  or  organ,  aa  the  arcirorm  fibres  of  the  mc<liilla.  Most 
of  these  commi!umre9  are  longitudinat;  while  others — as  the  corpus  callosum 
and  the  transverse  fibres  of  the  pons  Varolii— are  transverse,  servinK  to  oon- 
D«ct  opposite  hemi.-^pberoa  together,  and  thus  probably  securing  the  single 
action  of  a  double  organ. 

The  following  is  Mr.  Lockhart  Clarke's  account  of  the  intimate  structure  of 
the  cerebral  uonvolutions: — 

"  Mosi  of  the  convolutions,  when  properly  examined,  may  be  seen  to  consist 
of  at  least  seven  distinct  and  ooncentrio  Inyers  of  nervous  i^ubstAnce,  which  ara 
altcnuUfily  paler  and  darker  from  the  circumference  to  the  centre.  The  larai' 
nated  structure  Is  most  stron<jty  marked  at  the  e.vtremity  of  the  posterior  lube. 
In  ihiK  aituaiion  all  the  ncrvu-cells  are  small,  but  dilYer  considerably  in  shape, 
and  are  much  more  abundant  in  some  layers  than  in  others.  In  the  stiper/icial 
layer,  which  is  ]>alo,  they  are  round,  oval,  fusiform,  and  angular,  but  not  nume- 
rous. The  teoaml  and  darker  layer  is  densely  crowded  with  cells  of  a  similar 
kind,  in  company  with  other.<t  that  are  pyriforni  and  pyramitlil,  and  lie  with 
tbtfir  lAptiring  ends  either  tuwards  the  surface  or  parallel  with  it,  in  ctmneciion 
with  fibres  which  run  in  corresponding  directions.  The  broader  ends  of  the 
pyramidal  cells  give  oft'  two,  three,  four,  or  more  processes,  which  run  partly 
turoogh  the  white  axi.s  of  the  convolution,  and  in  [wrt  horizontally  along  the 
plane  of  the  layer,  to  be  continuous  like  those  at  the  opposite  euds  of  the  cells, 
With  nerve  fibres  running  in  different  directions.  The  Ininl  layer  is  of  a  much 
paler  c^lor.  It  is  crossed,  however,  at  right  angles  by  narrow  and  elongated 
groups  of  smoJl  colls  and  nuclei  of  the  same  general  apfwarauce  aa  those  of  the 
preoediDg  layer.  These  groups  are  separated  from  each  other  by  bundles  of 
tibnss,  radiating  towards  the  surface  from  the  central  white  axis  of  the  couvolu- 
tioDS,  and  together  with  them  form  a  beautiful  faulike  straoture.  The/uuriA 
layer  also  contains  elongated  groups  of  small  cells  and  nuclei,  radiating  at  right 
anglea  to  itsj-lane;  but  the  groups  are  broader,  more  regular,  aud,  together 
with  tlio  bundles  of  libres  between  tlictn,  present  a  mure  distinctly  fanlike 
strudure.  Tbe/Z'A  layer  is  again  paler  and  somewhat  white.  It  contains, 
bowerer,  cells  and  nuclei  which  have  a  general  resemblance  to  those  of  the 
prvoeding  layers,  but  they  exhihit  only  a  faintly  radiating  arrangement.  The 
suM  and  most  internal  lujrer  is  reddisb'gray.  It  not  only  abouuds  in  cells  like 
those  already  descrihud  but  contains  others  that  are  rather  larger.  It  is  only 
here  and  there  that  the  cells  are  collected  into  elongated  groups,  which  give 
th«  appearance  of  radiations.  Oq  its  under  side  it  gradually  blends  with  the 
oentrat  vhite  axis  of  the  convolatiou,  into  which  its  cells  are  scattered  for  some 
ditftanoe. 

"TIw  aeventh  layer  is  this  central  white  stem  or  axis  of  the  coovolution.    On 
ev«ry  side  it  gives  off  bundles  of  fibres,  which  <liverge  in  all  directions,  and  in 
itik«  manner  towards  the  surface,  through  the  several  gray  lavers.   As  they 
between  the  elongated  and  radiating  groups  of  cells  in  the  i^ner  gray 
lasers,  some  of  thorn  become  continuous  with  the  processes  of  the  cells  in  the 
to  section  or  plane,  but  others  bend  round  and  run  horizontally,  both  iu  a 
isrerM  and  longitudinal  direction  (in  reference  to  the  course  of  the  entiro 

iTolutton'),  and  with  various  dflgn^s  of  o'oliquity.     While  the  bundles  them- 

Ives  are  by  this  meaus  reduced  m  ai^e,  their  uompoueut  fibres  become  fiusr 
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\a  proporiion  as  they  traverse  the  layera  towards  the  surfaoe,  in  conaoquoncc, 
apparently,  of  branches  wbicb  they  give  off  to  bo  connecied  with  cells  in  their 
course.  Those  which  reach  the  outer  ^ray  layer  are  reduced  to  iho  finest 
dimenaions,  and  form  a  oloso  networkf  with  whiuh  the  nuclei  and  oolls  are  in 
connection. 

''  Besides  these  fibres  which  diverge  from  the  central  vhite  axis  of  the  con- 
Tolution,  another  set,  springing  from  the  same  source,  convcrgo  or  rather  curve 
inwards  from  opposite  sidea,  to  form  arches  along  aotno  of  the  gray  layers. 
These  arciform  fibres  run  in  different  planes — transversely,  obliquely,  and 
longitadinaUy — and  appear  to  be  partly  continuous  with  those  of  the  divergent 
set  which  bend  round,  as  already  stated.,  to  follow  a  similar  course.  All  these 
fibres  crttabliah  an  infinite  numner  of  communications  in  every  direction,  be- 
tween different  parts  of  each  convolution,  bctwttcn  different  convolutions,  and 
between  these  and  the  ccotml  white  substance.'' 

Mr.  Clarke  then  goes  on  to  describe  in  detail  the  minuter  diiTorunces  which 
eiist  between  the  structure  of  the  convolutions  in  different  parts  of  the  brain.' 

Spinal  Cord.  In  the  spinal  cord,  on  the  other  hand,  the  gray  matter  is  entirely 
in  the  interior  of  the  organ,  and  is  collected  together  into  one  central  mass, 
while  the  whole  of  the  white  matter  is  external,  and  is  arranged  into  varioas 
columns  and  commissures.  (.STw  Spinal  Cord.)  We  shall  here  merely  give  an 
account  of  the  intimate  struulure  of  the  cord,  which  k  coudeuaed  from  the 
researches  of  Mr.  Lockhart  Clarke.' 

The  while  sititstance  of  the  conl  consists  of  transverse,  oblique,  and  longitudinal 
fibres,  with  bloodvesseU  and  connective  tissue. 

The  tranaverw  fibres  proceed  from  the  gray  substance,  and  form  with,  each 
other  a  kind  of  plexus  between  the  bundles  of  longitudinal  fibres,  with  which 
many  are  continuous;  while  others  reach  the  surface  of  the  corU  through 
fissures  containing  connective  tissue.  Within  the  gray  substance  they  are 
ooDtinuous  with  the  roota  of  the  nerves,  with  the  processes  of  the  nerve-cells, 

and  witn  the  anterior  and  posterior 
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commissures.  The oWr'^ue^^rw  pro- 
ceed from  the  gray  substance  both 
upwards  and  downwartU:  they  form 
the  deepstnita  of  the  white  column.'^, 
and,  after  running  a  variable  length, 
become  superficial.  'VXiahngUndiwKt 
jUtrtt  are  more  superficial ,  ru  n  nearly 
parallel  with  each  other,  and  form 
the  greater  portion  of  the  while 
columns. 

The  graij  sfthstance  of  the  cord  ■ 
coDsista  of,  1.  Nerve  fibres  of  varia- 
ble, but  smaller  average  diameter 
than  those  of  thelcolnnins.  2.  Nerve- 
colls  of  various  shapes  and  sizes,  with 
from  two  to  eight  processes.  3. 
Bloodves-sela  and  connective  tissue. 
Each  lateral  half  of  the  gray  sub- 
stance  is  divided  into  an  anterior 
and  posterior  horn,  and  the  tractua 

in  termed  io-latemlis,  or  lateral  port  of  the  gray  substance  bolwuuu  the  anterior 

and  posterior  cornua. 

■  Sm  Mr.  Clarke'a  Biimmary  nt  liia  rufioarcbes  oa  thU  mbject  in  Maudalcy  on  ibe  Pathvloyy 
onil  {"ht/tifjoivj  of  ,1/juf/.  pp.  I'fl-fiH. 

*  Ph'iL  Twft^,,  leai-lSiS.  partUL;  1858  parti.;  I(f&9  parti;  IWW  pnrt  ii. 
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The  posifrior  h>m  consists  of  two  pftrta,  the  caput  wrtiH,  or  expanded  ex- 
tremity of  tbc  hura  (tig-  30),  rouud  wbicli  is  the  lighter  spacti  ur  lamina,  the 
kg«laUnou»  RubBUDce;  aud  the  arrvix  tyymu,  or  remaimug  narrow  portion  of  tbe 
'horn,  OS  far  forir»niU  as  tho  central  canal. 

Tbe  gelatinuuH  substance  coulaina  along  il6  border  a  series  of  large  nerve- 
•  •ells;  but  more  intemnlly  coasitiUi  of  a  stratum  of  small  cells  traversed  by 
[kran»venief  oblique,  and  longitudinal  fibres  ^Figs.  31,  32). 


Fig.  31. 


if/y. 


I'Pirl.- 


KJi 


f^ 


is^ 


Tnn(T«n«  f*<li»n  of  lb«  graj  rabfUn«e  «f  Iba  tpInU  e«H  throaitb  UtcmldiiU  of  the  limber  MliriiftMM. 
Oi  tb*  Wft  (U«  ib«  groHfa  ot  Ivg*  o«Ui  trt  imk  ;  «« lb*  rlgbi  fid*  tb»  wnrM  of  Iha  ftbrw  wiiliovt  lb*  »1U. 
|lli«>lk*4  IS  diaoMUra.) 

Nearly  the  whole  inner  lialf  of  tho  ccfTix  is  occupied  by  a  remarkable  and 
important  column  of  nerve-cells,  called  the  posteriar  vr-Mcular  olutnn  (Kig.  30), 
which  rariea  in  size  and  appearance  in  dillereiit  regions  of  the  cord,  and  is 
iutimatoly  connceied  with  the  posterior  root»  of  the  nerves. 

Within,  and  along  the  outer  border  of  the  cervix,  are  several  thick  bundles 
of  toDgttudinal  fibres,  represented  in  Fig.  SO  by  the  dark  spots;  other  bundles 
of  the  same  kind  may  be  seen  in  the  gray  substanoe  along  the  Jine  of  junution 
of  the  caput  with  the  cervix  cornu  (Fig.  ill). 

The  anterior  horn  of  the  gray  substance  in  the  cervical  and  lumbar  sMcllings, 
where  it  gives  origin  to  tbe  nerves  of  the  extremities,  is  much  larger  than  in 
any  other  r^on,  and  contains  several  diatincl  groupe  of  large  and  variously 
■baped  cells.     This  is  well  nhown  on  comparing  tho  anove  AguroH. 

The  tractiu  in/<?TT>iifrfi'rt./a&Trt/i>  (Fip.  80)  extends  from  the  upper  part  of  the 
iarabar  to  the  lower  part  of  the  ocrvioal  enlargement,  and  consists  of  variouslv 
shaped  cells,  which  are  smaller  than  those  of  the  anterior  comu.  In  the  neck 
above  the  cervical  enlargement,  a  similar  tract  reappeanf,  and  is  traversed  by 
Ibe  lower  port  of  the  spinal  accessory  nerve. 

Origin  of  tht  Spinal  Nervt-t  in  the  Cfird.  The  jinat^or  TfMa  are  larger  than  the 
Bnierior ;  but  their  component  filaments  are  finer  and  more  delicate.  Tlicy  are 
all  Bttauhcl  immediaiely  to  the  posterior  columns  onlv.  and  decussate  each 
other  iu  all  directions  through  the  cqlumnsi  but  some  of  them  pass  through 
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the  grav  substance  into  boih  the  lateral  and  anterior  colnnnns.    "WiOiin  the 
gray  aubdlaiice,  they  run  Jongituditially  upwards  and  downwards;  tran.tvursely 

throuj^h  the  posterior  commissure  to  the  oppo- 
sLte  side ;  and  into  the  anterior  cornu  of  their 
own  side  (Fig8.31,  32). 

The  anterior  roots  arc  attached  exclusively  to 
the  anterior  column,  or  rather  to  the  anterior 
part  of  ihoantero-Iateral  columna;  for  there  is 
no  ft ntcro- lateral  Jisiure  dividing  the  anterior 
Ctuf^^iP^^f^K^ES^^^  from  the  lateral  column.  Within  the  grav 
SiMmtet MK4a#i?wBEHCifiBMSl  substance,  the  fibrils  cro:»  each  other,  and  di- 
verge in  all  directions,  like  the  expanded  hairs 
of  a  brush  (Figs.  81,  32),  some  of  thorn  run- 
ning more  or  less  longitudinally  upwards  and 
downwards;  and  other.'t  decussating  those  of 
the  oppo3iie  side  through  the  anterior  com- 
missure in  front  of  the  central  canal. 

All  the  fibres  of  both  roots  of  the  nerves 
proceed  through  the  white  columns  into  the 
gray  sub9taDC«,  with,  perhaps,  the  exception 
of  some  which  appear  to  run  longiiudinally 
in  the  posterior  columns;  but  whether  Uicim 
latter  6bresof  the  posterior  TootH  ullirautely 
enter  the  gray  substance  of  the  cord  aA«r  n 
very  oblique  course,  or  whether  they  proceed 
upwards  to  the  brain,  is  uncertain. 

The  Central  Canal  o/  the  Spinal  Cord.  In 
the  fo:;tus,  until  after  the  sixth  month,  a  canal, 
continuous  with  the  general  ventricular  cavity 
of  the  bniin,  exteuds  throughout  tlio  entire 
leugth  of  the  spinal  cord,  formed  by  tho  clos- 
ing-in  of  a  previously  open  groove. 

In  the  adult,  this  canal  can  only  be  seen  at 
the  upper  part  of  the  cord,  extending  from  the  point  of  the  calamus  scriptorius, 
in  the  floor  of  the  fourth  ventricle,  for  about  half  an  inch  down  the  centre  of 
tho  cord,  whcro  it  terminates  in  a  cnl-de-aac ;  the  remnant  of  the  canal  being 
just  visible  in  a  aection  of  the  cord,  as  a  small,  pale  spot,  corr&spondin^  to  tlm 
centre  of  tho  gray  commissure;  its  cavity  is  line^i  with  a  layer  of  cylindrical 
ciliated  opiiholium.  Tn  some  cases,  this  canal  remains  pervious  throughout 
the  whole  length  of  tho  cord. 

The  Oanglia  may  bo  regarded  as  separate  and  independent  nervous  centres, 
of  smaller  size  and  le«s  complex  structure  than  the  brain,  connected  with  each 
other,  with  the  cerebro-spinai  axis,  ond  with  the  nerves  in  various  situations. 
They  are  found  on  tho  posterior  root  of  each  of  the  spinal  nerves;  on  the  pos- 
terior or  sensory  root  of  the  fifth  cranial  nerve ;  on  the  facial  nerve ;  on  the 
glosso-phar^ngeal  and  pueumogastric  nerves;  in  a  connected  series  along  each 
aide  of  the  vertebral  column,  forming  the  trunk  of  the  sympathetic;  on  the 
branches  of  that  nerve,  and  at  the  point  of  junction  of  those  branches  with  the 
cerebro-spinai  nerves.  On  section,  they  are  seen  to  consist  of  a  reddish-gray 
substance,  traversed  by  numerous  white  ncrve-fibrcs:  they  vary  considerably 
inform  and  size;  the  largest  are  found  in  the  cavity  of  the  abdomen;  the 
smallest,  not  visible  with  the  naketi  eye,  exist  in  considerable  numbers  upon 
the  nerves  distributed  to  the  difterent  viscera.  The  ganglia  are  invested  bv  a 
smooth  and  lirm  closely -adhering  membranous  envelope,  consisting  of  dcm^ 
areolar  tissue ;  this  sheath  la  coutinuoua  with  the  neurilemma  of  the  nerves. 
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ftnd  sends  numerous  processes  into  the  interior  of  the  ganglia,  vhicb  support 

the  bloodvessels  sup^Uitij;  iu  subnUtuce. 

In  structure,  all  ganglia  are  essentially  similar ;  consisting  of  the  same  struo* 

tonl  elements  a«  the  other  nervous  centres,  viz.,  a  collection  of  ve^icuiar  »«rrou« 
'■utter,  trarersed  by  tubular  and  gelatinous  nerve- fibres.  The  vesicular  nervous 
'  iDatt«r  consists  of  ncrve-celld  or  ganglion  globules,  most  of  which  appear  free, 

Bad  of  a  round  or  oval  form :  these  are  more  especially  seated  near  the  surface 

of  the  ganglion ;  others  have  caudate  procesaca,  and  give  origin  to  nervc-flbr&<i. 

In  the  ffanglia,  the  nerve-celU  are  usually  incloftcd  in  a  capsnle  of  granular 
feorpasctes  and  fibres.  The  tubular  nerve-fibres  run  through  the  ganglion, 
iBomebeing  collected  into  hundica,  while  otherii,  separating  from  each  olhej', 
>lak«  ft  circuitous  course  among  the  nerve-cells  before  leaving  the  ganglia. 

The  Kerve*  are  round  or  flattened  conls,  which  are  oonnected  at  one  end  with 
the  cerebro-spinal  centre  or  the  ganglia,  and  are  distributed,  at  the  other,  to 
the  various  textures  of  the  body :  they  ure  subdivided  into  two  great  classes, 
the  Cerebro- spinal,  which  proceed  from  the  oerebro- spinal  axis,  and  the  Sym- 
pathetic or  Ganglionic  nerves,  which  proceed  from  the  ganglia  of  the  &ym[>a- 
tbetic. 

The  efrfhm-spinal  n^nv*  consist  of  numerous  nervc-fibrea,  collected  together 
and  inclosed  in  a  membranous  sheath.  A  small  buudte  of  primitive  fibres, 
inoloaed  in  a  tubular  sheath,  is  called  &/unieuhia:  if  the  nerve  i.s  of  small  size, 
it  may  consist  only  of  a  single  funiculus,  but  if  large,  the  funiculi  arc  collected 
together  into  larger  bundles  or  fasciculi;  and  are  bound  together  in  a  common 
:  nieiiibranous  invei^tment,  termed  i\\iA  aluath.  In  structure,  the  common  sheath 
investing  the  whole  nerve,  as  well  as  the  Mipta  given  off  from  the  sheath,  and 
which  separate  the  fa»:iuu I i,  consist  of  areolar  tissue,  composed  of  white  and 
yellow  elastio  fibres,  tlio  latter  existing  ja  greatest  abundance.  The  tubular 
kheacb  of  the  funiculi,  or  neurilemma^  consists  of  a  fine,  smooth,  transparent 
membrane,  which  may  be  easily  separated,  in  the  form  of  a  tube,  from  the 
fibres  it  incloses;  in  structure,  it  is,  for  the  mont  part,  a  simple  and  homo- 
geneoua  transparent  film,  oocasionally  composed  of  numerous  minute  reticular 
tibrea. 

The  cerebro- spinal  nerves  consist  almost  exclusively  of  the  tubular  nerve- 
fibres,  the  gelatinous  fibres  existing  in  very  small  proportion. 

The  bloodvessels  supplying  a  nerve  terminate  in  a  minute  capillary  plexns, 
the  vessels  oomposiug  which  run,  for  the  most  part,  parallel  with  the  funiculi; 
Ifaey  are  connected  together  by  short  transverse  vcissels,  forming  narrow  oblong 
meshes,  simiLir  to  the  capillary  system  of  muscle. 

The  nerve-fibres,  as  far  as  is  at  present  known,  do  not  ooalesoe,  but  pursue 
an  uninterrupted  course  from  the  oentro  to  the  periphery.  In  separating  a 
nerve,  however,  into  its  component  funiculi,  it  may  be  socu  that  they  do  not 
pursue  a  perf'jotly  insulated  course,  but  occa.sionally  join  at  a  \GTy  acute  angle 
with  other  funiculi  proceeding  in  the  same  direction;  from  which,  again, 
branches  are  given  otV,  to  Join  apaiu  in  like  manner  with  other  luuiculi.  It 
■must  be  remembered,  however,  that  in  these  oummuuications  the  nerve-fibres 
do  not  coalesce,  but  merely  pass  into  the  sheath  of  the  adjacent  nerve,  become 
intermixed  with  its  nerve-fibres,  and  again  pass  on  to  become  blended  with  the 
Derve-fibres  in  some  adjoining  fasciculus. 

Nerves,  in  their  course,  subdivide  into  branches,  and  these  frequently  com- 
tnanicate  with  branches  of  a  neighboring  nerve.  In  the  subdivision  of  a  nerve, 
the  Slameuts  of  which  it  is  oompo.«tcd  arc  continued  from  the  trunk  into  the 
branches,  and  at  their  junction  with  the  branches  or  neighboring  nerves,  the 
filaments  pass  to  become  inteiTnixed  with  th<»u  of  the  other  nerve  in  their  fur- 
ther progress;  in  no  instance,  however,  have  the  separate  nerve-fibres  been 
sliowD  to  inosculate. 

The  commuuications  which  take  place  between  two  or  more  nerves,  form 
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what  iscallftd  a  ptextu.  Sometimes  a  plexus  is  formed  by  the  primary  brancTie« 
of  the  trunks  oi'  the  nerves,  as  the  oervit-a!,  brachial,  lumbar,  and  sacra)  plex. 
ases,  and  occasionally  by  the  terminal  fasciculi,  as  in  the  plexuses  formed  at 
the  periphery  of  the  body.  In  the  formation  of  a  plexus,  the  component  nerves 
divide,  then  join,  and  again  subdivide  in  such  a  complex  manner  that  the  iudi- 
.viduftl  fasciculi  become  interlaced  moat  intricately;  so  that  each  branch  leav- 
ing a  plexus  mav  contain  filaments  from  each  of  the  primary  nervous  trunks 
which  form  it.  In  the  formation  also  of  tho  smaller  plexuses  nt  the  periphery 
of  the  body,  there  is  a  free  interchange  of  the  fasciculi  and  primitive  fibrils. 
Iq  eaob  case,  faoweror,  the  individual  filamenls  remain  separate  and  distinct, 
and  do  not  inosculate  with  each  other. 

Tl  is  probable  that,  through  this  interchange  of  fibres,  tbe  different  branches 
passing  oflT  from  a  plexus  have  a  more  extensive  connection  with  the  spinal 
cord  than  if  they  each  had  proceeded  to  be  distributed  without  such  connection 
with  other  nerves.  Consequently,  the  parts  supplied  by  these  nervea  have 
more  extended  relations  with  tbe  nervous  centres;  by  this  means,  also,  groups 
of  muscles  may  be  associated  for  combined  action. 

The  tynpatJiftic  jierve  consists  of  tubular  and  gelatinous  fibres,  intermixed 
M'itli  a  varying  proportion  of  filnmentoua  areolar  tissue,  and  inclosed  In  a 
sheath  formed  of  fibroareolar  tissue.  The  tubular  fibres  arc,  for  the  most 
part,  smaller  than  those  composing  the  cerebro-spinat  uerves;  their  double 
contour  is  l&'^s  distinct,  and,  accoraing  to  Remak,  they  present  nuclei  similar 
to  those  found  in  tho  gelatinous  nerve-fibres.  Those  branches  of  tho  sym- 
pathetic which  present  a  well-marked  gray  color,  are  composed  more  especially 
of  geliiiinous  nervc-fibrcs,  intermixed  with  a  few  tubular  fibres;  whilst  those 
of  a  white  color  contain  more  of  the  tubular  fibres,  and  few  gehitinous. 
Occasionally  the  gray  and  white  cords  run  together  in  a  single  nerve,  without 
any  intermixture,  as  in  the  branches  of  communication  botwcen  the  sym- 
pathetic ganglia  and  the  spinal  nerves,  or  in  the  communicating  cords  between 
the  ganglia. 

The  nerve-fibres,  botb  of  the  cerebro-spinal  and  sympathetic  pyslem,  convey 
{mprossions  of  a  twofuld  kiud.  The  sensory  nerves,  colled  also  eentrijjeUtl  or 
afferent  nerves,  transmit  to  the  nervous  centres  impressions  made  upon  the 
peripheral  extremities  of  the  nerves,  and  in  this  way  the  mind,  through  tbe 
medium  of  the  brain,  becomes  conscious  of  external  objects.  The  molar 
nerves,  called  also  centrifugal  or  efferent  nerves,  transmit  impressions  from  the 
nervous  centres  to  the  parts  to  whii^h  the  nerves  are  distributed,  these  impres- 
sions either  exciting  tnusoular  contractions,  or  intluenoing  the  processes  of 
nutrition,  growth,  and  secretion. 

Tervnnations  of  Nerves.  By  the  expression  "  the  termination  of  nerve-fibres" 
ia  signified  their  oonneetions  with  tbe  nerve  centres,  and  with  tbe  parta  which 
ibey  supply.  The  former  are  called  their  central^  the  latter  their  peripheral 
terminations.  With  regard  to  the  central  terminations  of  tho  nerves,  little  is 
as  yet  certainly  known.'  T!ie  nerve-cells,  or  nerve-corpuscles,  above  figured, 
have  been  regarded  as  the  central  origin  of  the  fibres  with  whicli  they  are 
oonnected;  and  it  is  very  probable  that  in  many  cases  they  are  so.  There  are 
instances,  however,  in  which  such  cells  occur  as  mere  nucleated  swellings  in 
the  course  of  a  nerve,  and  in  these  cases  they  obviously  cannot  be  r^arded  as 
being  in  aJiy  sense  the  origins  of  the  nerve.-*.  In  other  cases,  as  in  the  nerve- 
cells  in  the  anterior  horn  of  the  gray  matter  of  tbe  cord,  ihere  are  numerous 
proces.scs  springing  out  of  tbe  cell ;  one  of  thes'!  (and  according  to  Deiters  one 
only)  is xecogniEed  as  an  axis-cylinder;  the  others  are  fibrilJES,  which  are  con- 

'  The  most  rocnit  uthor.  and  mn  of  the  roort  diBtiniratBheil  obwrTeM  on  ihia  aobjett,  Mn 
RcbpIUe.  ipcftkn  thus  :  "  in  the  preienl  stul"  ff  nor  kBOwlcilgp.  we  aro  not  iii  s  position  to 
BHuifrn  its  central  oHpio  to  nny  iinglc  primitive  fibril  of  the  imttoii*  syatom,  hrtwever  c^rlwjily 
we  mav  hnve  discoTered  tbe  peripheral  IcnnioationB  or  k  gre»t  part  ot  thvm."  (Scholtie,  in 
StrickcVs  aandbuck,  18C8,  p.  134.) 
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tinnoaA  with  Bimilar  fibrillae^  of  which,  under  hiph  powers,  tho  apparently 
granular  content.-)  of  the  celt  are  found  to  be  composed,  and  whicb  appear 
lh«r«fore  simply  to  run  through  the  cell.  The  fibrillas  may  be,  and  prabably 
are,  primitive  nervous  fibrils,  but  they  are  so  delicate,  that  it  lins  not  as  yot 
been  found  pOMible  to  aAcertain  their  destination.  With  regard  also  to  the 
axis-cTlindur  wbi<;U  is  seen  proceeding  out  of  the  ganglionic  corpuscle,  although 
it  is  htg'>b'  prol>able  that  it  originates  in  that  corpuscle,  the  fact  has  not  been 

{roved — nor  has  its  relation  to  the  nucleus  of  the  corpu^lc  been  demonstrated. 
D  fine,  alt  that  is  known  on  the  subject  is,  that  many  of  the  fibrills  and  axis- 
cylinders  can  be  shown  either  to  originate  in  or  to  pass  through  ganglionic 
corpuscles  (or  nerve-cells),  and  other  nerves  can  be  shown  to  contain  such 
nerve-oella  in  their  anterior  at  certain  parts  of  their  course.  But  whether  in 
tlie  tHUe  of  saoh  (connection  in  one  of  the  central  organs  the  cell  is  to  be 
regarded  as  the  origin  of  tlte  nervous  tibri),  or  whether  the  fibril  merely  |iasBes 
through  the  cell  (as  some  observers  believe),  just  in  tho  aame  manner  as  nerves 
peas  through  ganglia,  has  not  been  determined.  If  the  latter  view  be  correct, 
It  mar  be  that  nerves  have  really  no  central  termination,  but  thai  their  flbrils 
stMt  m>m  thetr  peripheral  dii^tribution,  travel  to  the  nervous  centre,  are  there 
brought  into  connection  with  the  nerve-cells,  and  thence  return  lo  their  dii^tri- 
buiinn.  However,  in  the  present  state  of  anuitmiical  knowledge,  the  more 
probable  opinion  seems  to  be  that  which  is  usually  cntert-ained,  viz.,  that  each 
nerve- Abre  is  connected  somewhere  with  a  ganglionic  corpuscle,  which  is  to  be 
regarded  as  its  central  termination  or  origin.  Dr.  Beale  asserts,  that  even  in 
those  ganglion-colls,  which  appear  either  altogether  destitute  of  processes,  or 
unipolar,  numerous  fibres  can  be  seen  proceeding  out  of  them  if  the  proper 
rengents  be  used  and  very  high  powers  employed. 

The  peripheral  connections,  or  terminations  of  the  nerve-fibres,  are  some- 
wh&l  more  easy  to  ascertain,  though  even  as  to  tlic^  a  great  ditference  exists 
with  rcipect  to  minute  details.  They  are  nsually  and  naturally  studied  in  the 
•eosory  and  motor  nerves  separately, 

Seruort/  nerves  sometimes  ternittiate  in  minute  plexuses  in  the  anbcutaneous 
or  submucous  areolar  tissue.  Dr.  Sharpey  says  that  he  has  seen  the  uliimate 
fibres  of  these  minute  plexuses  come  into  close  contact  with  the  connective- 
tissue  oorpoacles,  but  has  not  been  able  to  trace  any  distinct  connection  between 
them. 

Tho  white  substance  of  Schwann  and  the  tubular  sheath  osuallv  disappear 
as  iha  uervo  approaches  iu  termination,  leaving  only  the  axis-cylinder  invested 
by  it<t  proper  basement- membrane,  on  which  nuclei  can  be  seen  at  intervals, 
and  in  many  cases  tho  axis-cylinder  itself  breaks  up  into  the  ]>rimitive  fibrils. 
In  some  parts,  however,  tho  fibres  appear  to  bo  inclosed  ap  to  their  termination 
in  a  sheatbt  which  is  either  nprulongatiou  of  the  neurilemma,  or  a  continuation 
of  the  tubular  membrane.  The  iliQerences  of  opinion  prevailing  on  the  ques- 
tion of  the  altimate  distribution  of  the  ncrve-fiores  depend  on  their  extreme 
delicacy  and  the  consequent  great  diffiouUv  of  following  individual  fibres  in 
continuity.  Hence  what  some  observers  describe  as  a  free  end,  in  which  tho 
nerve  terminates,  others  regard  as  merely  a  bending  of  the  fibre  where  it  be- 
comes lost  to  sight,  or  a  spot  where  it  is  lost  sight  of  in  consctiuunoe  of  the 
power  use^l  being  too  low,  or  from  difficutly  in  focussing.  The.se  ultimate 
fibres,  it  should  be  rememWed,  are  structureless,  and  can  therefore  only  be 
recognized  positively  as  nervous  by  thuir  continuity  with  a  nerve  of  more 
complex  structure. 

In  the  papillse  of  the  skin,  or  mucous  membrane,  and  on  the  surface  of  various 
membranes  (conjunctiva,  mesentery.  ko.\  three  differeni  kinds  of  terminal 
organs  have  been  found  v^onncctcd  with  the  nerves,  viz.,  theendbnibsof  Krause, 
the  tactile  corpuscles  of  Hudulph  Wagner,  and  the  i'acinian  corpuscles. 

The  end-balbs  of  Krause  are  small  capsules  of  connective  tissue,  in  which 
nticlei  can  be  detected  by  reagents,  and  in  which  one  or  more  nerve-fibrils 
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terminate  eitlicr  in  a  coiled  plcxiform  mass  or  in  a  bulboaa  extremity.  They 
liavo  been  described  as  occurring  in  the  conjunctiva,  the  mucoud  membraae  of 
the  mouth,  anil  the  surface  of  the  gluns  penis  and  glans  clitoridis.' 

The  tactile  corpuscles  of  Wagner  (Hg.  38)  are  described  by  him  as  oval- 
sliaped  bodies,  made  up  of  superlraposed  Baccular  laminw,  presenting  some 
resemblanco  to  a  miriiaiiiro  Hr-cone,  and  he  regarded  them  ag  directly  concerned 
in  Ihc  sense  of  touch.  KoIUkcr  considers  that  the  central  part  of  the  papillae 
generally  consists  of  a  connective  tissue  more  honio<;eDCOua  than  that  of  the 
outer  part,  surrounded  by  a  sort  of  sheath  of  elastic  fibres,  and  he  believes  that 
these  corpuscles  arc  merely  a  variety  of  this  structure.    Tho  nerve-fibres, 
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A-  fiiila  vie*r  of  m  pniHlla  ct  th«  h««d.  a.  Oartieftl 
laj-cfi  i,  U«ltU  eoijiaM-W.  nllh  irBDivm*  BMlri  i  e, 
•■til  Ml-**  of  tbe  i>4iiillft,  iriih  ncnrlkmmai  J,  lU  Lvo 
wrrovt  ftbN*  raanlDg  wUh  pplral  a«Ua  uoand  Ui<  tnotito 
oorpwclc  ;  r,  apparent  trrtDiDation  of  «D«  uf  lhn«  Btirai. 
1.  A  tjctlla  faplllk  Ivan  frnm  abora,  •■>  *«  lo  obotr  ila 
iTKUTme  tceliDD.  «.  Corlii^al  \ajrt;  b,  Ttemtkn; 
e,  OKtcr  Injcr  ef  tha  t»et>l«  hoAj.  iriih  niielvi ;  J,  o1r*r 
iaUrior  labrUnco.  Fran  Ibe  hiimiin  iubj««U  Ircalad 
«IU>  ac^Uc  uid.     (Magnittaa  ^M  liiatt-} 


PaoioiaD  c<<i-|>a»cle  «Uh  il*  «7«1«b  of  cnpnilM 
ftud  cestrnl  onvilj.  a.  Arterial  l«)|;,  rniliaf;  In 
CaplUariait.  irtiieh  form  luti|>«  In  i»id«  «f  Iha 
ll)Cor«ap«<ilar  «[>«'«<■.  nixl  una  |i«i)(>lral««  lo  tlia 
onlml  fupiute  ;  t,  lb:-  fibro^i  liaiao  of  Ibc  rialk 
pr»tnngvd  frdm  ihe  nrniilrmma ;  n,  nrrra-luba 
kdianting  to  tha  ocDttal  ear>«al»,  Ibera  iMiag 
iU  vkila  fatMUnM,  ftod  drrtehlhg  alnog  Uia 
aai*  lo  lb*  oppMlte  «ni,  wher*  ll  \a  fixad  bj  k 
Ubtnalar  •DlarnMactit. 


according  to  this  obHorver,  run  up  in  a  waving  course  to  the  corpuscle,  not 
penetrating  it,  but  forming  two  or  tnreo  coiU  round  it,  and  iinally  join  together 
in  loops.  These  bodies  are  not  found  in  all  the  pnpillK;  but  from  their  ex.ist- 
encc  m  those  parts  in  which  the  skin  is  highly  sensitive,  it  is  probjibJe  that 
they  are  e^tpecially  concerned  in  the  sense  of  touch,  tliough  llieir  absence  from 
the  papillaa  of  other  tactile  parts  shows  that  they  are  nni  essential  to  this  sense. 
Tnc  Pacinian  corpuscles*  (Fig.  34)  are  found  in  the  human  subject  chiefly  on 
the  nerves  of  the  lingers  and  toes,  lying  in  the  subcutaneous  cellular  tissue;  but 


'  KransP,  Dtt  tcrmintlcn  KSrperthen.  IMO.     AftaUfmitfhf  Xj»tcT»tu:hiingen,  1861. 
■  Ofltfo  oJled  tu  U«rmiui  aaalofnical  works  "  corp<iecl««  of  Vater." 
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r:|ttHb4li9  biMtt  dascrtbtid  by  Rauber  as  connecteil  with  the  nerves  of  tbo 
ti,  flmN^  the  uerrc^  lying  bctveen  maur  of  the  muscles  of  the  trunk 
aod  liniba.  Each  of  these  uorpuscles  ht  attached  to  and  incloHca  the  tennination 
cf  a  single  nerve.  The  corpuscle,  which  is  perfectly  visible  to  the  naked  eye 
(and  which  can  be  most  easily  demonstrated  Id  the  mesentery  of  a  catX  consists 
of  A  Domber  of  concentric  layers  of  cellular  tissue,  between  which  Todd  and 
Bovman  bave  6gured  capiJlary  vessels  as  ruuniug.  The  nerve,  at  its  entrance 
into  this  body,  [>artd  with  ibi  white  subsUtncc:,  and  the  axis-cylinder  runs 
forwards  in  a  kind  of  cavity  in  the  centre  of  the  corpuscle  to  terminate  in  a 
rouDded  end  or  knob,  sometimes  bifurcating  previously,  in  which  case  each 
branch  has  a  similar  termination.  Grandry,  who  has  examined  these  corpus- 
cles with  very  high  magnifying  powers,  describes  the  axis-cylinder  as  exhibit- 
ing a  very  well  marked  fibrillar  structure,  and  the  bulbous  end  as  oonatsting 
of  a  mass  of  granules  into  which  the  fibrils  run,  diverging  as  they  approach  it. 
The  investing  capsules  are  from  thirty  to  sixty  in  number,  the  outer  being 
iDoro  separated  from  each  other,  as  if  by  a  clear  fiuid,  while  the  inner  are 
,  closely  applied  together.  Schultz  calls  attention  to  the  striking  resemblance  in 
•  all  essential  particuJars  between  these  corpuscles  audKrause's  end-bulbs  above 
described.' 

In  the  special  organs  the  nerves  end  in  various  ways,  which  hitherto  are  not 
perfectly  known. 

Hoyer  and  Cohoheim  have  described  the  nerves  of  the  cornea  as  terminating 
in  primitive  fibrillw,  which  run  between  the  cells  forming  the  pavement-epithe- 
lium of  that  membrane,  and  end  on  it^  free  surface.     This,  however,  is  doubted 
hy  Ilulkc,*  who  has  only  succeeded  in  tracing  them  as  far  as  the  middle  tier 
of  the  epithelial  cells.     Schultzo  discovers  in  the  olfactory  mucous  membrane, 
tying  between  the  cells  of  its  epithelium,  H|)indlo-shapod  cells,  e-ach  possessing  a 
central  and  a  peripheral  process — the  central  procc^  being,  accoraing  to  bim, 
continuous  with  a  primitive  fibril  of  the  olfactory  nerve,  and  the  peripheral 
.  prooeaa  cither  ending  on  the  free  surface  of  the  epithelium,  as  is  the  case  in  men, 
mammals,  and  fishes,  or  iu  some  other  animals  prolonged  into  a  long  stiff  hair. 
[These  cells  he  ha*  denominated  "olfactory  cells;'  and  similar  cells  have  been 
[described  by  Axel  Key,  Schwalbe,  and  Loven,  in  the  papilla)  circumvallatw  of 
fmen,  and  the  fungiform  papillse  of  the  frog  ("taste-cells").    The  fibres  also  of 
the  optic  nerve  have,  acconling  to  Schultzo,  a  similar  connection  M'ith  the  cells 
("stgut-oells'')  of  the  retina;  and  cells  somewhat  similar,  and  connected  with 
^prooMses  that  pass  through  the  epithelium,  are  to  bo  found  on  the  nerve  fibriU 
^thc  auditory  nerve,  in  the  membranous  labyrinth  ("  hearing -cells"). 

The  terminations  of  the  nerves  in  the  hair-bulbs  are  probably  to  be  found  in 
the  papille  at  their  root,  as  is  also  the  case  in  the  teeth.    In  glands  the  nerves, 
laocordiog  to  Pfiuger,  are  connected  with  the  csecal  commencements  of  the 
gland  tubes — at  least  he  has  de^ribcd  this  arrangement  in  the  salivary  glands, 
^aiid  thus  ho  is  led  to  regard  the  nuclei  of  these  coical  pouches  as  the  lermina- 
lious  of  the  nerves. 
Motor  nerves  arc  to  be  traced  either  into  nnstriped  or  striped  fibres. 
In  the  unstriped  fibres  it  appcirs  from  the  researches  of  Beale,  Franken- 
hafbier,  and  Julius  Arnold,  that  the  ultimate  fibrils  of  the  nerves  form  plexuses 
ai  the  junctions  of  the  branches  of  whiuh  small  uuolear  bodies  are  situated. 
These  nuclei  are  regarded  by  Arnold  as  the  real  terminations  of  the  nervee, 
for  although  he  agrees  with  Frank ciihaiiser  iu  stating  that  the  nervous  filaments 
penetrate  the  muscular  fibres,  and  enter  into  relation  with  the  granular  con- 
tents of  their  nuclei,  he  traces  the  filaments  back  again  from  that  point  to  the 
naolei  situated  at  the  junctions  of  the  nervous  plexoses,  in  the  counecttvo 
le  of  the  muscular  fibres. 

•  airicker'i  Ifamlh'fh.  p.  123. 

*  L.ectar«s  oa  tUc  Uutolo^  of  the  E;e,  at  the  Bojol  College  of  Sorgeooe,  Jaoc,  1869. 
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In  the  voluntary  masclea  Bealc  and  KiJlliker  have  described  the  rcrve-fibretf 
as  terminating  either  in  a  plcxiform  Arrangement,  or  (according  Co  the  latter 
sutlior),  somotimes  in  free  ends  between  toe  muscular  fibres  exturnal  to  the 
sarcolemma.  Lately  another  method  of  termination,  which  bad  been  formerly 
described,  haa  received  the  support  of  nuroeroua  eminent  authorities — viz.,  the 
"mol'mat  cnd-phieg"  of  Kiihnc,  or  "  nerve-hillockji"  (nerve-tuflrt)  of  Doy5re. 

The  latter  author  had  dcBcrilKid,  nearly  thirty  year*  ago,  a  connection  between 
the  nervous  and  niusuular  fibres  in  some  of  the  lower  auimala,  comiistiug  in  ait 
oIcyaliOD  at  the  point  of  junction  of  the  two,  where  the  sarcolemma  of  the 
muscular  fibre  became  blended  with  the  tubular  membrane  of  the  nerve.  Thia 
bas  been  since  so  far  oonfirmed  by  subsequent  researches,  that  it  aeoma  well  to 
figure,  from  the  moat  recent  author,  Ktihno,  what  he  supjiows  to  l>c  the  termi- 
nation of  all  motor  nerves  of  voluntary  muscles.  The  following  is  Kuhne'a 
descriptioD  of  the  method  of  connection. 

*'In  all  striped  muscles  the  nerve  terminates  below  the  sarcolemma — the 
tubular  membrane  being  blended  with  the  sarcolemma.  The  white  substance 
accompanies  the  axis-cylinder  as  far  as  tins  point.  The  ending  of  the  axis- 
cylinder  always  represents  an  expansion  with  a  considerably  increased  surface, 
and  this  is  coustauily  formed  by  its  bruucUiug  out  on  a  fl:it  plate.  This  nerve- 
end-plato  is  sometimes  more  tike  a  membrane,  at  others  like  a  system  of  fibres. 
In  most  cases  the  plate  rests  upon  a  ba.^e  of  granules  and  finely-granular  proto- 
plasm; in  other  cases  there  is  no  such  support,  and  the  iierve-plat«8  then  possess 
the  so-called  ncrvc-cnd-bulhs.  The  cnd^i  of  the  nerves  never  penetrate  the  in- 
terior of  the  contractile  cylinder,  nor  docs  the  plate  ever  embrace  the  vhole 

Fig.  S5. 


a.  "h* 

Mu*on1br  flbrof  of  L»FarU  Viridji  with  the  lermlnAtiaDt  of  Oerret.  a.  Stan  {□  jjtot\e  ,  r  r.  lti«  ii«r** 
•Bd'plnU*  ;  I  s.  th«  biMa  of  Ui«  plaU,  eanfiitinj  of  »  franalM  bam  with  nuclei,  i.  The  ttnina  u  avnt  in 
locking  ftlkptrfneUyrredfaftbre,  tba  ti«ni-oa*  eadibaiss  probably  Mill  eseitoblc,  |Tbe  rorni  af  th«  vftrinaelf . 
4lTld«d  pIftU  oav  Ukrdlj  t>t  r«p»*«Dt«4  In  »  wtwd-eul  bj  inttoHntlT  dtlloAU  uid  psJ*  cflntoDn  to  np'^'^ 
•orrMtli  wbnt  U  M«a  la  iwiara.)    «.  Xha  hom  u  §«•■  twa  bvnr*  &ft«r  dtaUi  ttom  poiig&iiig  b;  vomm. 

circamferonoo  of  tho  cylinder.    Short  muscular  fibres  gooerally  bare  only  one 
ncrvc-ond,  while  longer  fibres  have  several." 

It  is  right,  however,  to  slate  that  tho  most  eminent  English  authority  on  this 
subject  entirely  denies  tho  description  above  given,  and  explains  the  appear- 
ances, figured  by  Kilhno  and  others,  in  a  diftcrent  manner.  In  a  very  iniereat- 
ing  paper  by  Br.  Beale,  published  in  1867,'  he  endeavors  to  show  tbat  the 
nerve- hilloclcs  of  DoyJVre  are  merely  ocoidental  elevations  produced  by  the  sarco- 
lemma being  drawn  up  in  a  cone,  as  the  nerve  which  is  attached  to  it  is  stretched 
by  the  naauipulation  of  the  observer;  and  with  reference  to  the  end-plates  of 
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Eabne,  he  asserts  that  hy  his  own  methovl  of  cxaminatioa  he  is  able  to  follow 
the  nerve-fibrils  much  beyond  ihe  poiut  at  which  thai  author  describes  them 
13  urmiuating.  The  appearance  of  their  ponoirating  the  aarcolemma  he  regarda 
w  an  optical  iliuaiou,  and  the  nuclei  abown  in  the  above  figures  are,  according 
to  him,  situated  outside  of  the  muscular  tibrea  oo  the  poiut*  of  junction  of 
the  flbriU  which  form  the  iutricale  and  exioiisivo  plexus  iu  which  the  uerve* 
l«rminat«,  so  that  the  uervtu  nowhere  termiuttc  in  freeenda,  not  at  &ny  definite 
pan  of  the  fibre;  but,  on  the  contrary,  surround  every  ["oint  of  the  latwr  with 
■  very  oloso  interlauemeut. 

Fig.Sfi. 


T«mI«tUoni  «r  nMor  snrei.  tMordlns  l«  Dtkla.  1.  II«r**-liin  nil  lh«  uTeoUmmk  of  «  muMvlu  Hhn ; 
vkaaMl«4B.  Ktr>*-IIbr*)  km  nm  f^ttiagpHi  cf  %§  will  u  Into  lb*  tuft-  3'  livm.flbrai  ilUtribiitad  to 
»t»mrmt»Tj  Micvlar  Abr*i  «faau*l*iin,  ^  StOt.  and  r*4ae«4  balf.  ThU  la  a  far;  tiapl*  forai  cf  "nam 
l«ft,"  •lamrlj  aitarnal  l«  Ifaa  nreolvBiata.  S.  Th*  Itillinala  itruetara  of  a  ratjr  atmtila  "  ii*r*a  tnn"  on  • 
inaavnlar  fibta  of  lb*  ckamelnaa.  It  will  b«  obaarrai  Ibat  Ibo  nariv  Bbraa  >r*  eantlniiDoa  tbrauBbogl,  bD'I 
tbal  lb*  wbola  k  oa  tb*  •arfaea  ftf  tb«  MteotMusa,  x  MM.  Tbda  "■«**•  tnfl"  ia,  m  ll  irara,  boi  m  MB- 
piaaftd  aalwork. 

Bj  the  kindness  of  Dr.  Bcalo  wc  are  enabled  to  reproduce  aome  of  the  figares 

repreteiiLtng  preparations  which  he  exhibited  to  the  British  Medical  As30cia- 
tioa  at  Oxford,  in  1868,  in  illustration  of  thia  view. 
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TEE  VASCULAR  SYSTEM. 

The  Tascular  Svst^m,  exclasivc  of  its  central  organ,  tbc  Ilcarc,  is  divicled 
into  four  ulaiises  of  vessels — tlio  Arteries,  Cspillarivs,  Vuiu^,  aud  Lrmphatiu^ — 
i!ie  minute  siructuro  of  wliicli  wo  will  now  proceud  brieiiy  to  describe,  referring 
t)ie  reader  to  tho  body  of  tbo  work  for  all  tliai  is  necvs^sary  in  the  details  of 
their  ordinary  aaatomy. 

The  Arteria.  The  nrleriea  are  composed  of  three  coats — internal  Mrous,  or 
epithelial  coat  {tunica  iniima  of  Kulliker),  middle  £broiu  or  cinmlar  coat,  and 
external  cellular  coat  or  tuTtica  adoentiUa. 

The  two  inner  coats  together  are  very  easily  separated  from  the  external,  as 
by  the  ordimiry  operation  of  tying  a  lignture  on  the  art'rry.  If  a  fiue  string 
te  tied  forcibly  upon  an  artery,  either  before  or  aller  death,  and  then  taken  o^ 
the  external  coal  will  be  found  uninjured,  but  the  internal  coat«  are  divided  in 
tho  traok  of  the  ligature,  and  can  coKily  bo  further  dissected  from  the  outer  coat. 
The  inner  coat  can  be  sepnraled  from  tho  middle  by  a  little  maceration. 

The  %7^ner  coat  consists  of:  1.  A  layer  of  pavement  ejiiihelium,  the  cells  of 
which  are  oval  or  fusiform,  and  have  very  distinct  nuclei.  2.  This  epithelium 
Tests  upon  a  layer  of  longitudinal  elastic  Sbres,in  which,  under  the  microscope, 
small  ctongattxl  apertures  are  seeD,  and  which  was  thereforu  called  by  Qenle 
t\\e  fenestrat&i membrane.  This  layer  is  marked  with  nunieroua  reticulations; 
it  is  perfectly  smooth  when  the  artery  is  di.itendcd ;  but  when  empty,  presents 
longitudinal  and  transverse  folds.  The  fenestrated  membrane  caa  ofleu  bo 
separated  into  more  than  one  layer. 
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An  irt^TT  ttom  lb*  tntttntwy  ot  a  ohlld,  .MY",  tnd  i,  Tcln  .047^.  In  dinmvlvr  (lrMt*i  wilh  wHk  acid 
and  mifnlfiid  SiO  itmoi].  a.  Tani«ii  advvolilla,  with  flonB*<t<l  anc)*!.  ^.  N«elrl  of  lb*  eoDtraclirr  flbr*- 
Mtlaof  th«  tunlaarocdla.  •vonparilj  rr«ai  tht  nrfiic«,  panl;  apparvnt  la  trufTirH  •6eti«R.  }.  Naeklof 
iba  •pntkelUl  tvUt.     f.  ElnKlo  IwDjtlludiiiBl  filiront  cont. 

In  arteries  of  less  than  a  lino  in  diameter,  the  internal  coat  consists  of  two 
layers,  as  above  described;  hut  in  midd1e-size<!  nrt^rie?,  several  lamellse, 
tcompoaed  of  elastic  fibres  and  connective  tissue,  are  interposed  between  the 
cpitnelial  and  elastic  coats.  In  the  largest  arteries,  the  inner  coat  is  usually 
much  thickenccl,  especially  in  the  aorta,-  and  consists  of  a  homogeneous  sub- 
stance, occasionally  striated  or  fibrillated,  transversed  by  longitudinal  elastic 
networks,  which  are  very  fine  in  the  lamellie  immediately  beneath  the  cpithe* 
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iam,  bat  inorasse  in  thickoess  from  wttluQ  outwards.    Tlie  iotcrnal  and  middle 
'^ooaifl  an  aeparal«d,  by  either  a  dense  elastic  reticulated  coat,  or  a  true  fenes- 
trated membraue. 

The  middle  coat  is  distinguished  from  the  inner  by  its  color,  and  by  the  trans- 

rerae  arrangement  of  ita  fibres,  in  contradistinction  to  the  longitudinal  direction 

those  of  the  inner  coat.     In  the  large:it  arteries,  this  coat  is  of  {.Teat  tiiick- 

of  a  yctlov  color,  and   highly  clasliu;  it  diminishes  in  thickness,  and 

['becomes  redder  in  color  as  the  artcncs  become  smaller ;  becomes  very  thin,  and 

finally  disjippears.     In  amall  arteries,  this  coat  is  purely  muscular,  consisting 

of  muscular  ilhre-celts  united  to  form  lamcllee  which  vary  in  number  according 

,  to  the  siio  of  the  artery,  the  very  small  arteries  having  only  a  single  layer,  and 

Itbose  not  larger  than  the  ^'gth  of  a  line  in  diameter,  three  or  four  layers.     In 

{arteries  of  medium  size,  this  coat  becomes  thicker  in  proportion  to  tnc  size  of 

the  veesel;  its  layers  of  muscular  tissue  are  more  numerous,  and  intermixed 

with  numerous  fine  elastic  fibres  which  unite  to  form  broad-meshed  networks. 

In  the  larger  vessels,  as  the  femoral,  superior  mesenteric,  cccliac,  external  iliac, 

brachial,  and  popliteal  arteries,  the  elastic  fibres  unile  to  form  lamellae,  which 

.alternaui  with  the  layers  of  muscular  fibre.    In  the  largest  arteries,  the  muscular 

^tissue  is  only  slightly  developed,  and  forms  about  one-third  or  one-fourth  of  the 

.  vhole  substance  of  the  middle  coat;  this  is  especiallv  the  case  in  the  aorta,  and 

trunk  of  the  pulmonary  artery,  in  which  the  individmtl  cells  of  the  muscular 

layer  are  imperfectly  formed;  while,  id  the  carotid,  axillary,  iliac,  and  subclavian 

}rie:^  the  muscular  tissue  of  the  middle  coat  is  more  developed.     The  elastio 

slln  are  well  marked,  may  amount  to  filVy  or  sixty  in  number,  and  alternate 

Eularly  with   the  layers  of  muscular  fibre.      They  are  most  distinct,  and 

with  moat  regularity  in  the  abdominal  aorta,  innominate  artery,  and 

common  carotid. 

The  extmial  coat  consists  mainly  of  connective  tissue,  and  contains  elastic 
fibres  in  all  bnt  the  smallest  arteries.     In  the  largest  vessels,  the  external  coat 
is  relatively  thin;  but  in  small  arteries,  it  is  as  thick,  or  thicker,  than  the  mid- 
dle ooat.     lo  arteries  of  the  medium  size,  and  above  it,  the  external  coat  is 
I  formed  of  two  layers,  the  outer  of  which  consists  of  connective  tissue,  con- 
[tuning  an  irregular  elastic  network,  while  the  inner  is  composed  of  clastic  tissue 
jonly.    The  inner  elastic  layer  is  very  distinct  in  the  carotid,  femoral,  brachial, 
Iiprofunda,  mesenteric  and  cceliae  arteries,  the  elastic  fibres  being  oAen  arranged 
\va  t&melln.    In  the  smaller  arteries,  the  former  layer  of  mixed  connective  tis- 
I sue  and  elastic  fibres  composes  the  whole  of  the  external  tunic;  while  in  the 
smallest  arteries  Just  above  the  capillaries,  the  elastic  fibres  are  wonting,  and 
the  connective  tissue  of  which  the  coat  is  composed  becomes  more  homoge- 
neouA  the  nearer  it  approaches  the  capillaries,  and  is  gradually  reduced  to  a 
thin  membranous  envelope,  which  finally  disappears. 

Some  arteries  have  extremely  thin  conla  in  proportion  to  their  siste;  this  is 
especially  the  cose   in   those  jsituated  in  the  caviiy  of  the  cranium  and  spinal 
il,  the  diOferenco  depending  upon  the  greater  thinness  of  the  external  and 
rtniddle  coats. 

The  arteries,  in  their  distribution  throughout  the  body,  are  included  in  a  thin 
areolo-fibrous  investtnunt,  which  forms  what  is  called  their  sheath.  In  the  limbs, 
this  is  usually  formed  by  a  prolongation  of  the  deep  fascia;  in  the  upper  part 
of  the  thigh,  it  consists  of  a  continuation  downwards  of  the  transvermlis  and 
iliac  fascia  of  the  abdomen ;  in  the  neck,  of  a  prolungaliuu  of  the  deep  cervical 
r&Kia.  The  included  vessel  is  loosely  connected  with  ita  sheath  by  a  delicate 
ftreoUr  tissue ;  and  the  sheath  usually  incloses  the  accompanying  veins,  and 
aometimea  a  nerve.  Some  arteries,  as  those  in  the  cranium^  ore  not  included 
ia  ibeaths. 

All  the  larger  arteries  are  supplied  with  bloodvessels  like  the  other  organs 
of  the  body ;  they  are  called  vaaa  vasortim.  These  nutrient  vessels  arise  from 
a  branch  of  the  artery  or  from  a  neighboring  veasel,  at  some  considerable  dis* 
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tance  from  the  point  at  which  thoy  are  distributed;  they  ramify  in  the  loom 
areolnr  tissue  oonneoting  the  artery  with  iia  sheath,  and  are  distributed  to  the 
external  nnd  middio  coats,  and,  according  to  Arnold  and  others,  supply  the  id* 
lernal  cont.  Minute  veins  serve  to  return  the  blooti  from  these  vessels  ;  they 
empty  themselves  into  the  venio  comitea  in  connection  with  the  artery. 

Arteries  are  also  provided  with  nerves,  which  are  deriveti  chioliy  from  the 
sympathetic,  hut  partly  from  the  cerobro-spinal  system.  They  form  intricate 
plexuses  upoti  the  surface  of  the  largest  trunks,  the  smaller  branches  being 
usually  accompanied  by  single  filaments;  their  exact  mode  of  distribution  is 
unknown.  According  to  Kolliker,  the  roajoriiy  of  the  arteries  of  the  brain 
and  spinal  cord,  those  of  the  choroid  and  of  the  placenta,  as  well  as  many  arte- 
ries of  musclos,  glands,  and  membranes,  arc  unprovided  with  nerves. 

37fa  Capiilariea.  The  smaller  arterial  branches  (excepting  those  of  the  caver- 
nous structures  of  the  scxuaL  organs,  and  in  the  uterine  plncenlA)  terminate  in 
a  network  of  vessel*  which  pervade  nearly  every  tissue  of  the  body.  These 
vessels,  from  their  minute  size,  are  termed  capillaries  (m/)r7^^j,  "abair").  They 
are  interposed  between  the  smallest  branches  of  the  arteries  and  the  commencing 
veins,  constiiuting  a  network,  the  branches  of  which  maintain  the  same  diame- 
ter throughout,  the  meshes  of  the  network  being  more  uniform  in  ahapo  and 
size  than  those  formed  by  the  anasW>mo!»es  of  the  small  arteries  and  veins. 

The  tUameler  of  the  capillaries  varies  in  the  different  tissues  of  the  body, 
their  usual  size  being  about  j^gji  of  an  inch.     The  smallest  arc  tho<;c  of  the 
brain,  and  the  mucous  membrane  of  the  intestines 
skiti,  Bud  the  marrow  of  bones. 

Tho/orm  of  the  capillary  net  varies  in  the  different  tissues,  being  mndiflca- 
tioTis  chiefly  of  rounded  or  elongated  meshes.  The  roundtd  form  of  mtsh  is  most 
common,  and  prevails  where  there  is  a  dense  network,  as  in  the  lungs,  in  most 
glands  and  mucous  membranes,  and  in  the  cutis ;  the  meshea  being  more  or  less 
angular,  sometimes  nearly  quadrangular,  or  polygonal;  more  frequently,  ir- 
regular. Elongalad  me.shes  are  observed  in  the  bundias  of  fibres  and  tubes  com- 
posing muscles  and  nerves,  the  meshes  being  usually  of  a  parallelogram  form, 
tbo  long  axis  of  tbo  mesh  running  parallel  with  the  long  axis  of  the  nerve  or 
6bre.     Somctimea,  the  capillaries  nave  a  Vitprd  arrangement,  a  single  vessel 

{irojecttng  from  the  common  network,  and  returning  al\er  furmtug  one  or  more 
oops,  as  in  the  papiltw  of  the  tongue  and  skni. 

The  number  of  the  capillaries,  and  the  size  of  the  meshes,  determines  the 
degree  of  vascularity  of  a  part.  The  closest  network,  and  the  smallest  inler- 
Bpaces  are  found  in  the  lungs  and  in  the  choroid  coal  of  the  eye.  In  the  liver 
and  lung,  the  interspaces  are  smaller  tlian  the  capillary  vessels  themselves.  In 
the  kidney,  in  the  conjunctiva,  and  in  the  cutis,  the  interspaces  ore  from  three 
to  four  times  as  largo  a.s  the  capillaries  which  form  them ;  and  in  the  brain  from 
eight  to  ten  times  as  large  as  the  capillaries,  in  their  long  diameter,  and  from 
four  to  six  limes  as  large  in  their  transverse  diameter.  In  the  cellular  coat  of 
the  arteries,  the  width  of  the  meshes  is  ten  times  that  of  the  capillary  vessels. 
As  a  general  rule,  the  more  active  tha  function  of  an  organ  is,  the  closer  is  its 
capillary  net,  and  the  larger  its  supply  of  blood,  Iho  network  being  very  nar- 
row in  all  growing  parts,  in  the  glands,  and  in  the  mucous  membranes;  wider 
in  bones  and  ligaments,  which  are  comparatively  inactive;  and  nearly  alto- 
gether absent  in  tendons  and  cartilages,  m  which  very  little  organic  changu 
occurs  after  their  formation. 

Structure.     The  walls  of  the  capillaries  consist  of  a  fine,  transparent,  homo- 

gcncoiu  membrane,  in  which  are  imlfedded,at  intervals,  minute  oval  corpuscles, 

probably  the  remains  of  the  nuclei  of  the  cells  from  which  the  vessel  was 

originally  formed. 

In  the  largest  capillaries  (which  ought  perhaps  to  be  described  rather  as  the 
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THE   VEINS. 

f^BUiDest  arteries)  tracer  of  an  opttbelUl  lining,  ood  of  ciroalar  transverse  fibres, 
are  to  be  seen. 

IV  Veins  are  composed  of  three  coats,  internal,  middle,  and  external,  as  tlic 
mrteriesarc;  and  these  coats  are,  with  the  nucessary  moditicatious,  auaJagou:j 
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PlMat*MMi«i>a  Uw  an«riAl  ildt.  1.  6Ba:i«n  uurj.  t. 
Twiitioa  T>M»1.  a.  CovMr  «ap>lliiriw.  4.  Fintr  okpillartM. 
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to  the  ooata  of  the  arteries — the  internal  being  the  epithelial,  the  middle  the 
fibrona,  aad  the  external  the  ooouective  or  areolar.  The  maio  diflerencQ  be- 
tween the  veins  and  the  arteries  is  in  the  comparative  weakness  of  the  middle 
coat  of  the  former;  and  to  this  it  is  due  that  the  veins  do  not  stand  open  when 
divided,  as  the  arteries  do;  and  that  they  are  passive  rather  than  active  organs 
of  the  circulation. 

In  the  veins  immediately  above  the  capillaries,  the  three  coats  are  hardly  to 
be  distinguished.  The  epithelium  is  supported  on  an  outer  membrane  of  nu- 
cleated connective  tissue,  separable  into  two  layers,  the  outer  of  which  is  the 
thicker,  the  fibres  of  both  being  longitudinal.  The  interior  thinner  layer  of 
nucleated  tiasue  is  regarded  by  Kiilliker  as  the  analogue  uf  the  middle  coat. 
In  the  veins  next  above  these  in  size  (ono  firth  of  a  line,  according  to  Ktilliker) 
a  mnscalar  layer  and  a  layer  of  circular  iibres  can  be  traced,  forming  the  middle 
eoat,  while  the  elastic  and  connective  elements  of  the  outer  coat  become  more 
distinctly  perceptible, 

I»  the  middle-sized  veins,  the  typical  structure  of  these  vessels  becomes 
clear.  The  epithelium  is  of  the  same  oharaoter  as  in  the  arteries,  but  Ita  cells 
are  more  oval,  leas  Huirorm.  It  is  supported  by  one  or  more  layers  of  nucle- 
ated fibrous  tissue,  arrongcd  longitudinally,  and  external  to  this  is  a  layer  of 
elastic  fibrous  tissue.    This  constitutes  the  ijUernal  coat.    The  middle  coat  is 
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composed  of  a  thick  inner  layer  of  connective  tissue  with  elastic  fibrcji,  Imping 
intermixed  in  some  veins  a  transverse  layer  of  muscular  fibres;  aud  uu  outer 
layer  consisting  of  loaj-itudinal  elastic  laraeliie,  varying  from  five  to  ten  in 
number,  alternating  with  layers  of  transverse  muscular  fibres  and  connective 
tissue,  which  resembles  soDiewhal  in  structure  the  middle  coat  of  largo  arteries. 
The  outer  coat  ia  similar  in  all  essential  respects  to  that  of  the  arteries.  In  the 
large  veios^  as  in  the  commencement  of  the  vena  porta;,  in  the  upper  part  of 
the  abdominal  portion  of  the  tuferior  vena  cava,  aud  in  the  large  hepatic 
trunks  within  the  liver,  the  middle  coat  is  thick,  and  its  structure  similar  to 
that  of  the  middle  coat  in  medium-sized  veins;  but  its  muscular  tissue  is  scanty, 
and  the  longitudinal  elastic  networks  loss  distinctly  lamellatod.  The  mnscular 
tissue  of  thLi  coat  is  best  marked  in  the  splenic  and  portal  veins;  it  is  ab.^nt 
in  certain  parta  of  tbe  vena  cava  below  the  Uver,  and  wanting  la  the  subcla- 
vian vein  and  terminal  parts  of  the  two  cavic. 

In  the  largeiit  veins,  tne  outer  coat  is  from  two  to  five  times  thicker  than  the 
middle  coal,  and  contains  a  larger  number  of  lougiLudinal  muiicular  Hbrea. 
This  is  most  distinct  in  the  hepatic  part  of  the  inferior  vena  cava,  and  at  the 
termination  of  this  vein  in  the  heart;  in  the  trunkjt  of  the  hepatic  veins;  in  all 
tbe  large  trunks  of  tlie  vena  porUe;  in  the  splenic,  superior  mesenteric,  external 
iliac,  rcmil,  and  aiiygos  veins.  Where  tbe  middle  coat  is  absent,  this  muscular 
layer  extends  as  far  as  the  inner  coat.  In  the  renal  and  portal  veins,  it 
extends  through  the  whole  tbiokness  of  the  outer  coat:  but  in  tbe  other  veins 
mentioned,  a  layer  of  connective  and  elastic  tissues  is  found  external  to  the 
muscular  fibres.  AH  the  large  veins  which  open  into  the  heart  are  covered  for 
a  short  distance  by  a  layer  of  muscular  tissue  continued  on  to  them  from  the 
henrt. 

Muscular  tissue  is  wanting  in  the  veins:  1.  Of  the  maternal  part  of  the 

flaconla.  2,  In  moat  of  the  cerebral  veins  and  sinuses  of  the  dura  mater.  8, 
n  the  veins  of  the  retina.  4.  In  the  veins  of  tbe  cancellous  tissue  of  bones. 
6.  In  the  venous  spaces  of  the  corpora  cavernosa.  Tho  veins  of  the  above- 
mentioned  parts  consist  of  an  internal  epithelial  lining,  supported  on  one  or 
more  layers  of  areolar  tisi<uc. 

Moat  veins  are  provided  with  valves,  which  serve  to  prevent  tbe  refiux  of 
the  blood.  They  are  formed  by  a  reduplication  of  the  middle  and  inner  coats, 
and  consist  of  connective  tissue  and  clastic  fibres,  covered  on  both  surfaces  by 
epithelium;  their  form  is  semilunar.  They  are  attached  by  their  convex  edge 
to  the  wall  of  tbe  vein;  tbe  concave  margin  is  free,  directed  in  the  course 
tho  voiioua  current,  and  lies  in  close  apponition  with  the  wall  of  the  vein  _ 
long  as  tbe  current  of  blood  takes  its  natural  course;  if,  however,  any  regnrgi* 
tatioa  takes  place,  the  valves  become  distended,  their  opposed  edges  are 
brought  into  contact,  and  the  current  is  intercepted.  Most  commonly  two  such 
valves  are  found,  placed  opposite  one  another,  more  especially  in  the  smaller 
veins,  or  in  the  larger  trunks  at  the  point  where  they  are  joined  by  small 
branches ;  occasionally  there  are  three,  aud  sometimca  only  one.  The  wall  of 
the  vein  imniediatelv  above  tbe  point  of  attachment  of  cich  segment  of  the 
valve,  is  expanded  into  a  pouch  or  sinus^  which  gives  to  the  vessel,  when  in- 
jected or  distended  with  blood,  a  knotted  appearance.  The  valves  are  very 
numerous  in  tbe  veins  of  the  extremities,  especially  of  the  lower  extremities, 
these  vessels  having  to  conduct  the  blood  against  the  force  of  gravity.  They 
ore  absent  in  the  very  small  veins,  also  in  tho  venas  cava?i,  the  hepatic  vein, 
portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian  veins.  A  few- 
valves  are  found  in  the  spermatic  veins,  and  one  also  at  their  point  of  junction 
with  the  renal  vein  and  inferior  cava  in  both  sexes.  Tho  cerebral  and  spinal 
veins,  the  veins  of  the  cancellated  tissue  of  bone,  the  pulmonary  veins,  aud 
the  umbilical  vein  and  its  braoohea,  are  also  destitute  of  valves.  Thev  are 
occasionally  found,  few  in  number,  in  the  ven®  azygos  and  intercostal  veins. 

Tbe  veins  axe  supplied  with  nutrient  vessels,  uaia  vtuurum,  like  tho  arteries  j 
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t)(]t  nerves  are  not  generally  round  dUtributcd  apoD  them.  Tbe  only  vessels 
npoa  wbiob  tbey  bave  at  present  been  traced,  are  the  sinusefi  of  tbe  dura 
BUter;  on  the  spinal  veins;  on  the  venae  ca  vie;  on  the  common  jugular,  iliac, 
soil  cniral  veio^;  and  on  tbe  hepatic  veins  (Kolliker). 

Tlio  Lymphatic  Ves^^h.  like  arteries  and  reins,  are  composed  of  three  ooat«. 
The  internal  '\s  an  epithelial  and  elastic  coat.    It  is  thin,  trauspareiit^  Htiulitly 

[•Isotio,  and  ruptures  itooncr  than  the  other  coata.  It  is  composed  of  a  layer 
Df  efoDgatcd  epithelial  cells,  supported  on  a  simple  network  of  elasiic  fibres. 
The  miildU  coat  is  composed  of  smooth  muscular  and  fine  elastic  fibres,  dis- 

,  posed  in  a  transverse  direction.     The  extental,  or  areola r-fibrouB  cont,  consists 

^of  filaments  of  the  areolar  tissue,  intermixed  with  smooth  muscular  fibres, 
loQgiiudi Daily  or  obliquely  di.'iposed.  It  forms  a  protective  covering  to  the 
other  coats,  and  serves  to  connect  the  vessel  with  the  neighboring  struoturea. 

Tbe  lymphatics  are  supplied  by  nutrient  vessels,  which  are  distributed  to 
their  outer  and  middle  coau;  but  no  nerves  bave  at  proseob  been  traced  iuto 

Itfaem. 

The  lympliritics  are  very  generally  provided  with  x^nlv^,  which  assist  ma- 

'lerially  >n  cfrooting  the  riruulation  of  the  fluid  they  cuniniu.  These  valves 
are  forme^l  of  a  thin  layer  of  fibrous  tissue,  lined  on  both  surfaces  with  scaly 
epithelium.     Their  form  is  semilunar;  they  are 

^attached  by  their  convex  edge  to  the  sides  of 
the  vessel,  tbe  concave  edge  being  free,  and 
directed  along  the  course  of  tbe  contained  cur- 

►Tent.  Usually,  two  such  valves,  of  equal  size, 
Are  found  opposite  oce  another ;  but  occasionally 
exceptions  ocour,  especially  at  or  near  the 
loses  of  lymphatic  vessels.    Thus,  one 

LtaIvo  may  be  of  very  rudimentary  siae,  nnd  the 

Pother  increased  in  proportion.  In  olber  cases, 
tbe  BemtlaDar  flape  have  been  found  directed 
transversely  across  the  vessel,  instead  of  ob- 
liquely, BO  as  to  impede  the  circulation  in  both 
directions,  but  not  to  oomplotuly  arrest  it  in 
either:  or  the  semilunar  fl;ips,  talcing  the  same 
direction,  have  been  found  united  on  one  side, 
BO  as  to  form,  by  their  union,  a  transverse  sep- 

torn,  having  a  partial  transverse  alit ;  and  sometimes  the  flap  is  constituted  of 
a  oironlar  fold,  attached  to  the  entire  circumference  of  the  vessel,  and  bavtog 
in  ita  centre  a  circolar  or  elliptical  aperture,  like  the  ileo-cajcal  valve. 

The  valves  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals 
than  ia  the  veins.  They  are  most  numerous  near  Lhc  lymphatic  glands,  and 
tlicy  arc  found  more  fVoqoently  in  the  lymphatics  of  the  neck  and  nppcr  ex- 
tremity, than  in  the  lower.  The  wall  of  the  lymphatics,  immediately  above 
tbe  point  of  attachment  of  each  segment  of  a  valve,  is  expanded  into  a  pouoh 
or  sinus,  which  gives  to  these  vessels,  when  distended,  the  knotted  or  beaded 
appearance  which  thcv  present.     Valves  are  wnntiiig  in  the  vcr'^cIs  composing 

•tho  plexiform  neiworlr,  in  which  the  lymphatics  nsunlly  originate  on  the  sur- 
face of  the  body.  Besides  this  plexiform  commencement,  however,  there  are 
other  modes  of  origin  of  the  lymphatics,  for  those  of  the  intestinal  villi  arise 
sometimes  by  closed  extremities;  and  the  lymphatics  which  arise  in  the  in. 
tenor  of  the' organs  (as  in  the  glands  to  be  presently  described)  originate  in 
inwtilnr  spaces,  iymph-sinmfs,  or  lacunie. 

^ere  is  no  satiaractorv  evidence  to  provn  that  any  natural  communication 
exists  between  the  lymphatics  of  glnndular  organs  and  their  ducts,  ur  between 
tbe  lymphatics  and  the  capillary  vessels. 


Tnn>rerf«a«cliao  lbrnii;;h  lli«c«at> 
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With  respect  to  the  structure  of  tUe  Lymp/taitc  Qhrndt,  iherc  are  some  points 
which  are  certain,  while  others  must  be  allowed  tu  bu  doubtl'ul.  Ii  ig  certain 
that  a  number  of  vessels  enter  tbem  at  varioua  points  of  their  circumference 
{afferent  vexarU),  and  that  one  or  two  veasela  leave  them  {efferent  vesifla),  usually 
at  a  deBnite  spot,  the  hUnm.  Further,  that  the  external  coats  of  these  vessel 
are  continuous  with  an  envelope  of  (ibruua  tissue,  which  constitutes  the  capjiule 
of  the  gland,  and  that  all  parts  of  the  gland  are  freely  supplied  with  capillary 
bloodvessels.  The  intimate  structure,  however,  of  the  gland,  is  a  matter  of 
Bomo  doubt.  In  former  editions  of  this  work,  the  description  of  Hcwson  was 
adopted,  according  to  which  the  afferent  vessels  break  up  into  a  plexus  of 
smaller  vessels,  and  these  reunite  (o  form  the  efferent  vessels,  so  that  the 
afferent  and  efferent  lymphatics  are  directly  continuous.  Some  observers 
added  to  this  description,  that  there  were  a  number  of  minute  dotted  cor- 
puscles lying  between  the  meshea  of  the  network  of  vessels  in  the  interior  of 
the  gland,  and  grouped  in  cells  like  the  acini  of  secreting  glands. 

But  the  description  given  by  His  and  Kiilliker,  and  whicli  has  been  adopted 
"by  Dr.  Sharpey,  makes  the  structure  more  complex  than  this.  It  is.  in  brief,  as 
follows:  Passing  inwards  from  the  capsule  of  the  glnnd  are  a  number  of  septa 
or  trabeeulffi,  fibrous  in  man,  muscular  in  some  of  the  lower  anininlK,  which 
ceparate  the  outer  or  cortical  portion  of  the  gland  into  alveoli.  The  afferent 
vessels  break  up  and  open  into  these  alveoli,  much  lu  the  same  way  that  the 
splenic  capillariea  open  into  the  pulj>  of  that  organ.  Tho  alveoli  contain  a 
grayish- white  pulp,  consisting,  according  to  Kollikcr,  of  the  minutest  ramifica. 
tions  of  fibrous  tissue,  aiidof  a  juice,  uoutaiuiug  round  cells  identical  with  those 
of  the  chyle  or  lymph. 

The  interior  of  the  gland  {meilvllartj  portiorC^  is  formed  of  a  number  of  vascular 
channels  (together  with  capillaries  and  connective  tis8ne\  which  are  the  radi- 
cle3  of  the  efferent  vessels,  and  converge  to  the  bilum.  The  conical  portion  is 
usually  dulicient  at  the  hilum,  where  the  medullary  tissao  of  the  gland  pusses 
directly  into  tho  efferent  channels. 

The  aflerent  lymphatics,  alter  passing  at  various  points  through  the  capsule, 
break  up  in  the  septa  between  the  alveoli  into  their  terminal  ramifications;  and 
here,  as  Kdlliker  supposes,  they  open  into  those  spaces  just  as  the  arteries  of 
erectile  tissue  do  into  the  cavernous  spaces  of  which  that  tissue  is  composed. 
Fromi  the  walls  of  the  alveoli  lymphatic  channels  can  again  be  traced,  which  are  [ 
the  radiclej  of  the  efferent  vessels,  and  acc'ompany  the  arterial  bnmches.  ' 

The  gland-pulp  does  not  completely  fill  the  alveoli  of  the  cortical,  nor  the  ' 
vascular  channels  of  tho  medullary  portion,  but  leaves  a  space,  visible  in  sec-   ' 
tions  from  which  the  lymph-corpuscles  have  been  washed  away.    This  space  is 
called  the  hjmph-itinua :  but  it  seems  to  be  distinKuishcd  from  the  rest  of  the  i 
alveolus  merely  by  a  less  close  arrangement  of  the  conncctlvo  tissue,  throngh  ^ 
which  the  lymph  circulates.     Dr.  Sharpev  describes  the  lymph-sinus  as  lined 
throughout  by  a  layer  of  pavcmen^epithelium  similar  to  that  of  tho  lymphatic 
vessels  with  which  it  is  continuous.  I 

The  arteries  and  veins  pass  into  and  out  of  the  gland  at  the  hilum,  and  Kol-  i 
likor  has  describeii  some  fine  nervous  filaments,  as  accompanying  them. 


THE  SKIN  AND  ITS  APPENDAGES. 

The  Skin  is  the  principal  seat  of  the  sense  of  touch,  and  may  be  regarded  as 
a  covering  for  the  protection  of  the  deeper  tissues;  it  is  also  an  important 
excretory  and  absorbing  organ.  It  consists  of  two  layers,  the  derma  or  cutis 
vera,  ana  the  epidermis  or  cuticle.  On  the  surface  of  the  former  layer  are  the 
sensitive  papilla?;  and  within,  or  imbedded  beneath  it,  are  the  swcot-glaDds, 
bair-follicies,  and  sebaceous  glands. 

The  derma,  or  true  tkin,  is  tough,  flexible,  and  highly  elastic,  in  order  to  de- 
fend the  internal  parts  from  violence.    It  consists  of  fibro-areolar  tissue,  inter- 
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nixed  with  numerous  bloodreKtels,  lymphatics,  and  nerves.  The  fibro-areolar 
tusae  forms  the  framework  of  the  cutis;  it  is  compoaed  of  linn  iiitcrtacing 
bundles  of  while  fibroiu  tissue,  intermixed  with  a  much  smaller  proportion  of 
jrollow  elastic  fibres,  the  amount  of  wbiah  varies  in  difierent  parts.  The  tibro- 
areolar  tiasae  ia  more  abundant  in  the  deeper  layers  of  the  cutis,  where  it  is 

Fig.  41. 
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dense  and  firm,  the  meshes  being  large,  and  gradually  becoming  blended  with 
the  Bubcutaneous  areolar  tissue;  towards  the  surface,  the  fibres  become  finer 
and  more  closely  interlaced,  the  most  superficial  layer  being  covered  with 
numerous  nmall  conical  vaseulnr  eminences,  the  papilln.  From  tho$u  diffcr- 
enoea  in  the  structure  of  the  cutis  at  difierent  parts,  it  is  usual  to  describe  it  as 
cooraating  of  two  layers;  the  deeper  layer  or  corium,  and  the  superficial  or 
papillary  layer. 

The  eonum  consiaU  of  stronf^  interlacing  fibrous  bands,  composed  ehieflv  of 
the  white  variety  of  fibrous  tissue;  but  containing,  also,  some  fibres  of  the 
.yellow  elastic  tissue,  which  vary  in  amount  in  different  parts.  Towards  the 
aitauhcd  surface,  the  faiwiculi  are  large  and  coarse;  and  the  arcolie  which  are 
left  by  their  interlacement  arc  large,  and  occupied  by  adipose  tittsue  and  the 
sweat-glands.  This  element  of  the  skin  becomes  gradually  blended  with  the 
subcutaneous  areolar  tiiisuo.  Towards  the  free  surface,  the  fasciculi  are  much 
finer,  and  they  have  a  closer  interlacing,  the  most  soperficial  layers  oonsisting 
of  a  transparent,  homogeneous  matrix,  with  imbeddea  nuclei. 

The  corium  varies  in  thickness,  from  a  quarter  of  a  line  to  a  line  and  a  half, 
in  different  parta  of  the  body.  Thus,  it  is  thicker  in  the  more  exposed  regions, 
OS  the  palm  of  the  hand  and  sole  of  the  foot;  on  the  poittcrior  aspect  of  the 
body,  than  the  front;  and  on  the  outer,  than  the  inner  side  of  tlie  limbs.    In 
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the  eyelids,  scrotum,  and  penis,  it  ia  exceedingly  tbia  and  delicate.    The  alcttt 
generally  is  thicker  in  iho  male  tUaa  in  tiie  feiiiiile. 

The  areolae  are  occupied  by  adipose  tissue,  ha ir-fo Hides,  and  the  sudoriferous 
and  sebaceous  glands;  they  are  Lbe  channels  by  which  the  vessels  oud  nerves 
arc  distributed  to  the  more  superficial  strata  of  the  corium,  and  to  the  papillary 
layer. 

tTuatriped  muscular  fibres  are  found  in  the  superficial  layers  of  ihe  ooriutn, 
wheraver  hairti  are  found ;  and  in  the  subcutaneous  areolar  ti!>sue  of  the  scro- 
tum, penis,  perineum,  and  areolae  of  the  nipple.  In  the  latter  situations  the 
fibres  are  arranged  iu  bauds,  closioly  reticulated,  and  disposed  in  superimposed 
lam  i  me. 

The 7>n/>i7tery  foyer  is  situated  upon  the  free  surface  of  the  corium:  it  con- 
sists of  nuniGrous  small,  highly  sensitive,  and  vascular  eminences,  the  papillas, 
which  rise  perpendicularly  from  iis  surface,  and  form  the  essential  element  of 
the  organ  of  touch.  The  papiltuj  are  conical -shaped  eminences,  having  a  round 
or  blunted  extremity,  occasionally  divided  into  two  or  more  parts,  and  con* 
nected  by  their  base  with  the  free  surface  of  the  corium.  Their  average  length 
is  about  iKth  of  an  inch,  and  they  measure  at  their  base  about  jSolh  of  an 
inch  in  diameter.  On  the  general  surface  of  the  body,  more  especially  in  those 
parts  which  are  endowed  with  slight,  sensibility,  they  are  few  in  number,  short, 
exceedingly  minute,  and  irregularly  scattered  over  the  surface;  but  in  other 
BituatioDs,  as  upon  the  palmar  surface  of  the  hands  and  fingers,  npon  the  plan- 
tar surface  of  the  feet  and  toes,  and  around  the  nipple,  they  are  long,  of  largo 
size,  closely  aggregated  together,  and  arranged  in  parallel  curved  lines,  forming 
the  elevated  ridges  seen  on  the  free  surface  of  the  epidermis.  In  these  ridges, 
the  larger  papilla)  are  arranged  in  a  double  row,  with  smaller  papillie  betwecD 
them ;  and  these  rows  arc  subdivided  into  small  square-shaped  masses  by  short 
transverse  furrows,  regularly  disposed,  in  iho  centre  of  each  of  which  is  the 
minute  orifice  of  the  duct  of  a  sweat-gland.  No  papilla)  exist  in  the  grooves 
between  the  ridges.  In  stniuture,  the  papillae  resemble  the  superficial  layer  of 
the  cutis;  consisting  of  a  homogeneous  tissue,  faintly  fibrillated,  and  contain- 
ing a  few  fine  elastic  fibres.  The  smaller  papilla!  contain  a  single  capillary 
loop :  but  in  the  larger  the  vessels  are  convoluted  to  a  greater  or  less  degree ; 
each  papilla  also  contains  one  or  more  nerve-fibres,  but  the  mode  in  which 
these  terminate  is  uncertain.  In  those  parts  in  which  the  sense  of  touch  is 
highly  developed,  as  in  the  lips  and  palm  of  the  hand,  the  nervc-flbrcs  are  con- 
nected with  the  "tactile  corpnscles."  Kollikcr  considers  that  the  central  part 
of  the  papithe  generally  oonsistji  of  a  connective  tissue  more  Lomogeneous  than 
that  of  the  outer  part>  surrounded  by  a  sort  of  sheath  of  elastic  fibres,  and  he 
believes  that  these  corpuscles  are  merely  a  variety  of  this  structure.  The  cor- 
puscles, and  their  connection  with  the  nerves,  have  been  described  above. 

The  epidermis,  or  cuticle  (acarfslcin),  is  an  epithelial  slructurc,  accurotely 
moulded  on  the  papillary  layer  of  the  derma.  It  forms  a  defen.sivc  covering 
to  the  surface  of  the  true  akin,  and  limits  the  evaporation  of  watery  vapor  from 
its  free  surface.  It  varies  in  thickness  in  different  parljt.  Where  it  is  exposed 
to  pressure  and  the  influence  of  the  atmo.iphore,  as  upon  the  palms  of  the  hands 
and  soles  of  the  feet,  it  is  thick,  h.ird.  and  horny  in  texture:  whilst  that  which 
lies  in  contact  with  the  rest  of  the  body,  is  sofland  cellular  in  structure.  The 
deeper  and  softer  layers  have  been  called  the  vftf  mtief>s'im,  Ihe  term  rr/c  iieing 
used  from  the  deepest  layers  presenting,  when  isolated,  numerous  depres.'^iona, 
or  complete  operturca,  which  nave  been  occupied  by  the  projecting  papill». 

The  free  surface  of  the  epidermis  is  marked  by  a  network  of  linear  furrows 
of  variable  size,  marking  out  the  surface  into  a  numl»er  of  spaces  of  polygonal 
or  lozenge-shaped  form.  Some  of  these  furrow.-)  are  Inrge,  a<«  opposite  the  flex- 
ures of  the  joints,  and  correspond  to  the  folds  iu  the  derma  produoetl  by  their 
movements.  In  other  situations,  as  npon  the  back  of  the  hand,  they  arc  e-x 
cecdingly  fine,  and  intersect  one  another  at  various  angles:  upon  the  palmar 
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;  of  llie  baud  and  fiiijrers,  am]  upon  tlie  sole,  tliexe  lines  aro  very  dtstinct, 
(' Wre  dupoj^  in  curvei;.  Tlicy  depend  upon  the  Inrgc  size  ana  pevutiar 
arrmagement  of  the  papillce  upon  wbiuli  tlie  epidortnis  is  placed.  The  deep 
KTirfAce  of  the  epidermic  in  accurai<>]v  moulded  u[>ati  the  papillary  layer  of  the 
denna,  each  papilla  being  inv<^>9ted  by  lt«  epidermic  nhcath  ;  so  that  when  thia 
tarer  is  remov^  by  maceration,  it  presents  a  number  of  pits  or  depressions 
eor respond infc  lo  the  elevations  of  the  iMipillffi,  as  well  as  the  furrows  left  in 
the  intervals  between  them.  Fine  tubular  prolocgations  from  this  layer  are 
continued  into  the  ducts  of  the  sudoriferous  and  sebaceous  glands.  In  struc- 
ture, the  epidermifl  consiitis  of  flattened  cellii,  agglutinated  together,  and  having 
a  laminated  arrangement.  In  the  deeper  layers  the  colls  aru  lar^e,  roundod, 
or  columnar,  and  filled  with  soft  onnque  contents.  In  the  snperiietal  layers 
the  cells  arc  f!attene«l,  transparent,  dry,  and  firm,  and  their  contents  converted 
into  a  kind  of  homy  matter.  The  diflereuce  in  the  slruuture  of  these  layers  is 
dependent  upon  the  mode  of  growth  of  the  epidermis.  As  ifae  external  layers 
rdeaquamate,  from  their  being  conaiantly  subjected  to  attrition,  they  are  repro- 
^daced  fVom  beneath,  .successive  Jdyers  gradually  approaching  towards  the  froo 
tarface,  which,  in  their  turn,  die  and  are  cost  off. 

These  cells  urtJ  developed  in  the  liquor  sanguinis,  which  is  |>ourud  out  on 

the  fVee  surfaoo  of  the  derma;  they  contain  nuclei,  and  form  a  Inin  stratum  of 

closely-aggregated  nucleated  cells,  which  cover  the  entire  extent  of  the  pnpil< 

lary  layer.    The  deepest  layer  of  eells,  according  to  Kulliker.areof  a  columnar 

tform,  and  are  arranged  porpendioularly  to  the  froo  surface  of  the  dorma,  forra- 

ling  either  a  single  or  a  double,  or  even  triple,  layer;  the  lamin.'e  6accee«liog 

[these  are  composed  of  cells  of  it  more  rounded  form,  the  contents  of  which  are 

.  aoft,  opaque,  granular,  and  soluble  in  acetiu  acid.     As  these  cells  snocei!<sively 

approach  the  surface  by  the  development  of  fresh  layers  from  beneath,  they 

osiiume  A  flattened  form  from  the  evaporation  of  their  fluid  contents,  and  finally 

form  a  trannparent,  dry,  membranous  scale,  lose  their  nuclei,  and  apparently 

become  changed  in  their  chemical  composition,  as  they  are  UQafTculed  now  by 

aceltc  acid. 

The  block  color  of  the  skin  in  the  negro,  and  the  tawny  color  among  some 

of  ihe  white  races,  is  due  to  the  presence  of  pigment  in  the  cells  of  the  cuticle. 

This  pigment  is  more  especially  distinct  in  the  cells  of  the  deeper  layer,  or  rete 

.Biueosum,  and  is  t>imilar  to  that  found  in  the  choroid.     As  the  cells  approach 

|the  surface  and  de.'^iocatc,  the  color  bocomcA  pariiulty  lost. 

Tlie  arterits  which  supply  the  skin  divide  into  numerous  branches  in  the 
'subcutaoeous  tissue;  they  tlicn  pass  through  the  areolaj  of  the  corium,  and 
divide  into  a  dense  capillary  ploxu<^  which  supplies  the  sudoriferous  and  seba- 
ceous glands  and  the  hair-follicles,  terminating  in  the  supor5cial  layers  of  the 
ooriiim.  by  forming  a  capillary  network,  from  which  numerous  fine  branches 
asovnd  to  die  p.ipiltee. 

The  lijfHfivUic  vessels  are  arranged  iu  a  minute  plexiform  network  in  the 
superficial  layers  of  the  corium,  where  Lhey  become  interwoven  with  the  oapil- 
Ury  and  nervous  plexuses;  they  are  especially  abundant  in  the  scrotum  and 
round  the  nipple. 

The  liervfs  which  aupply  the  skin  ascend  with  the  vessels  throngh  the  arcolas 
of  the  <l«ep  layers  of  the  corium  lo  the  more  suiH-'rficisl  layer!',  where  they 
')rm  a  mtouto  plexiform  mesh.     From  this  plexus  the  primitive  nerve  fibros 
u»  to  be  distributed  to  the  papillae.     The  nerves  are  most  numerous  in  thoee 
irts  which  are  provided  with  the  greatest  sensibility, 

Tlio  appendages  of  the  skin  are,  the  Nails,  the  Hairs,  the  Sudoriferous  and 
Sebaceous  Cilands,  and  their  ducts. 

The  nails  and  liairs  are  peculiar  modifications  of  the  epidermis,  consisting 
sentially  of  the  same  cellular  structure  as  that  membrane. 
The  y'niU  are  Hatiened,  elastic  structures,  of  a  horny  texture,  placed  upon 
tl 
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the  dorsal  piirfaco  of  the  terminn!  phalangos  of  the  fingers  and  toes.  Each  natt 
lit  convex  on  itj;  outer  surface,  concave  within,  and  is  implanted  by  a  portion 
catltid  the  root  iuto  a  (iroove  of  the  skin;  the  exposed  portion  is  called  the  body, 
and  the  anterior  extrcriiitr  the  frpc  edge.  The  nail  has  a  very  firm  adhesion  to  ■ 
the  cutis,  being  accurately  moulded  upon  tts  surface,  as  the  epidermis  is  in  other  j 
parts.  The  part  of  the  cutis  beneath  the  body  and  root  of  the  nail  is  called 
(/»<f  matrix,  because  it  is  the  part  from  which  the  nail  is  produced.  Correspond- 
iug  to  the  body  of  the  nail,  the  matrix  is  thick,  and  covered  with  lar^e,  highly 
vascular  papilla),  arranged  in  longitudinal  rows,  the  color  of  which  is  seen 
through  toe  transpnrcnt  tissue.  Behind  thin,  near  the  root  of  the  nail,  the 
papilltt  are  siuall,  le^Hi  vascular,  and  Imvo  no  regular  arrangement;  bence,  the 
portion  of  the  nail  corresponding  to  this  part  is  of  a  whiter  color,  and  called 
lunula,  from  its  form. 

The  cuticle,  as  it  passes  forwards  on  the  dorsal  surface  of  the  finger,  ia  at- 
tached to  the  surface  of  the  nail,  a  little  in  advance  of  its  root.  At  the  ex- 
tremitv  of  the  finger  it  ts  conuected  with  the  under  surface  of  the  nail,  a  little 
behind  its  free  edge.  The  cuticle  and  horny  structure  of  the  nail  (both  epi- 
dermic structures),  arc  thu.^  directly  continuous  with  eneh  olher.  The  nails,  in 
structure,  cousi.st  of  cells  having  a  laraiuatud  arraugemeut,  and  these  are  essen- 
tially similar  to  those  composing  the  epidermis.  The  deepest  layer  of  cells 
which  lie  in  contact  with  the  papilla;  at  tlie  root  and  under  surface  of  the  nail, 
are  of  elongated  form,  arrauged  perpendicularly  to  the  surface,  and  provided 
with  nuclei;  those  which  succeed  these  are  of  a  ronndwi  or  polygonal  lorm,  the 
more  superficial  ones  becoming  bri>ad,  thin,  and  flattened,  aiul  so  closely  com- 
pacted together  as  to  make  the  limits  of  each  cell  very  indistinct. 

It  is  by  the  succesaive  growth  of  new  cells  at  the  root  and  under  surface  of 
the  body  of  the  nail,  that  it  advances  forwards,  and  maintains  a  due  thickness, 
whilst,  at  the  same  lime,  the  growth  of  the  nail  in  the  proper  direction  is   ■ 
secured.     As  these  cells  in  their  Lum  become  displaced  by  the  growth  of  new   I 
oells,  they  assume  a  flattened  form,  lose  their  nuclei,  and  dually  become  closely 
compacted  together  into  .1  firm,  dense,  horny  texture.     In  d'nnical  e^mymf^itioit^ 
the  nails  resemble  the  epidermis.     According  to  Mulder,  they  contain  a  some*  i 
what  larger  proporliou  of  carbon  and  sulphur.  " 

The  flairs  are  peculiar  modifications  of  the  epidermis,  atid  consist  essentially 
of  the  same  structure  as  that  membrane.  They  arc  found  on  nearly  every  part 
of  the  surface  of  the  body,  excepting  the  palms  of  the  hands  and  .wiles  of  the 
feet,  and  vary  much  in  length,  tliicknc-ss,  and  color,  in  different  parts  of  the 
body,  and  iu  dift'urent  races  of  mankiird.  In  svune  parts  they  are  so  short  as 
not  to  project  beyond  the  follicles  containing  them;  in  otl-cr  parts,  as  upon  the  ■ 
«Oalp,  they  are  of  considerable  length;  along  the  margin  of  the  eyelids  and  * 
Upon  the  face,  they  are  remarknbte  for  their  thiekness.  A  hair  consit^ls  of  a 
root,  the  part  implanted  in  the  skin;  the  sha/i,  the  portion  projecting  from  its 
surface,  and  the  p-nnt.  They  generally  present  a  cyiindrical  or  more  or  less 
flattened  form,  and  a  renifonn  outline  upon  a  transverse  section  (Kig.  42). 

The  mot  of  the  hair  presents  at  its  extremity  a  bulbous  enlargement,  which  is 
whiter  in  color,  and  softer  in  texture  than  the  stem,  and  is  lodged  in  a  follicular 
involution  of  tlie  cpidermia,  called  the  hair-follicle.  When  the  hair  is  of  con- 
siderable length,  the  follicle  extends  into  the  sulwntaneous  cellular  tissue.  The 
hair  follicle  13  bulbous  at  its  deep  cxtrcmitv,  Hko  the  hair  which  it  conUins, 
and  has  opening  intf)  it,  near  its  free  extremity,  the  orifices  of  the  ducts  of  one 
or  more  sebaceous  glsinds.  In  structure,  the  bair>follicle  consists  of  two  coats 
— an  outer  or  dermic,  and  an  inner  or  cuiicular.  The  oul-or  coat  is  formed 
mainly  of  areolar  ti-ssne;  it  ia  continuous  with  the  eorium,  is  highly  vascular, 
and  supplied  by  numerous  minute  nervous  filaments.  The  inner  or  cuiicular 
lining  is  continuous  with  the  epidermis,  and,  at  the  Ixiltom  of  the  hair-lbll)cl6, 
with  the  root  of  the  hair;  this  cuiicular  lining  resembles  tho  epidermis  in  the 
Iieculiar  rounded  form  and  soft  oharaoter  of  those  oella  which  lie  iu  contact 
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with  the  nul«r  coat  of  the  hair-folHcle,  and  tho  thin,  dry,  and  scftW  ohamcter 
of  those  which  lie  Dear  the  surface  of  the  hair,  tn  which  ihey  are  closely  adhe- 
reoL  When  the  hair  is  pluoked  from  its, follicle,  this  cuiioular  lining  most 
oomiDonty  adherer  to  it,  and  forms  what  is  called 
the  root-^eath.  At  the  butloin  of  each  hair- 
follicle  is  a  small  conical  vascular  eminence  or 
papilla,  sinilar  in  evwry  respect  to  those  found 
upon  the  surface  of  the  ekin;  it  is  continnoua 
with  the  dermic  layer  of  the  foUiole,  is  highly 
vascular,  and  proUibly  supplied  with  uervoiu 
Bbrils.  Thiti  ia  the  part  through  which  material 
is  supplied  for  the  production  and  constant 
growth  of  the  buir.  The  rout  of  the  hair  rests 
upon  this  ix>nical -shaped  eminence,  and  is  con- 
tiaaoug  with  the  cuticular  lining  of  the  follicle 
at  thi»  part.  It  consista  of  nucleated  cells,  simi- 
lar in  every  respect  to  those  which  in  other 
sitaations  form  the  epidermis.  These  cells 
gradually  enlarge  a.4  they  are  pushed  upwards 
mto  the  soft  bulb,  and  some  of  them  contain 
pigtneDt  granules,  which  either  exist  in  se^mrate 
eeus,  or  are  so|>arate,  or  nggre>!atod  round  the 
nucleus;  it  is  these  granules  which  give  riite  to 
the  color  of  the  hair.  It  occasional  ly  happens 
thnt  these  pigment-granulea  completely  fill  the 
cells  iu  the  centre  of  the  bulb,  wiiicb  gives  rise 
to  tbo  dark  track  of  pigment  oflcn  found,  of 
greater  or  less  length,  in  the  axis  of  the  hair. 

The  sha/t  nf  ih^  hair  consists  of  a  central  (>art 
or  medulla,  the  fibrous  part  of  the  hair,  and  the 
cortex  externally.  The  medulla  occupies  the 
centre  of  the  shall,  and  ceases  toward  the  point 
of  the  hair.  It  is  usually  wanting  in  the  fine 
hairri  covering  the  surface  of  the  body,  and  com- 
roonly  in  those  of  the  head.  It  is  more  opaque 
and  deeper  colored  than  the  fibrous  pan,  and 
ooDsists  of  culls  coutaining  pigment  or  fal-gmn- 
olca.  The  fibrous  nortion  of  the  hair  constitutes 
the  chief  part  of  tue  .fteni;  its  cells  are  elongated,  and  unite  to  form  Battened 
fasiform  fibres.  Those  also  contain  pigment  granules,  which  assume  a  linear 
arrangement.  The  cells  which  form  the  cortex  of  the  hair  consist  of  a  single 
layer  which  surrounds  those  of  the  fibrous  layer;  they  ore  converted  into  thin 
fiat  Ecales,  having  an  imbricated  arrangement. 

The  5fciac'n>iw  Glandu  are  small,  sacculated,  glandular  organn,  lodged  in  the 
suhsLince  of  the  corium,  or  sulHlermoid  tiwiue.  Tlicy  arc  found  in  most  parts 
of  the  skin,  but  are  most  abundant  in  the  scalp  and  face;  they  are  also  very 
oumerous  arouod  the  apertures  of  the  anus,  nose,  mouth,  and  external  ear;  but 
are  wanting  in  the  palms  of  the  hands  and  soles  of  tlie  feet.  Each  gland  con- 
siit*  of  a  smgle  duct,  more  or  less  capacious,  which  terminates  in  a  lobulated 
pouch-like  extremity.  The  basement  membrane  forming  the  wall  of  the  sao, 
as  well  as  tbe  duot,  is  lined  by  epithelium,  which  is  filled  with  particles  of  sc- 
baceoua  matter;  and  this  becoming  detached  into  the  cavity  of  the  sac,  as  its 
growth  is  renewed,  constitutes  the  secretion.  The  sacculi  connected  with  each 
doet  vary  in  number  from  two  to  five,  or  even  twenty.  The  orifices  of  the 
ducts  open  most  frequently  into  the  hair-follicles,  but  occasionally  upon  the 
general  surface.  On  the  nose  and  face,  the  glands  are  of  large  size,  distinctly 
uihulated,  and  often  become  much  enlarged  from  the  accumulntion  of  pent-up 
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laccrction.    The  largest  sebaceous  glands  are  those  found  in  tbe  eyelids,  tbd 
Meibomian  glands. 

The  Stidori/eroiu  or  Swfat-Ofands  are  the  organs  bv  whicb  a  large  portion  of 
tbe  aqueous  and  gaseous  materials  are  excreted  by  the  skin.  They  are  found 
in  almost  every  part  of  tbe  skin,  and  are  situated  in  small  pits  in  tbe  deep  parts 
^of  the  corium,  or  in  iho  subcutaneous  areolar  tissue,  surrounded  by  n  quantity 
of  adipose  tissue.  They  are  siiiull,  lobular,  reddish  bodies,  consisMng  of  one 
or  more  convoluted  tubuli,  from  which  the  efferent  duct  proceeds  upwards 
through  the  corium  and  cuticle,  and  opens  upon  the  surface  by  a  slightly  en- 
lurfzed  orifice.  The  efferent  duct,  as  it  passes  through  the  corium,  pursues,  fur 
a  short  disljinco,  a  spiral  course,  becoming  straight  in  iho  more  superficial  part 
of  this  layer,  and  opens  on  the  surface  of  the  cuticle  by  an  oblique  valve-like 
aperture.  In  the  parts  where  tlie  epidermis  is  thin,  tbe  ducts  are  finer  and  al- 
most straight  in  their  course;  but  where  tbe  epidermis  ia  thicker,  they  assume 
Again  a  spiral  arrangement,  the  separate  windings  of  the  tube  being  as  close  and 
as  regular  as  lliofto  of  a  common  screw.  The  spiral  course  of  these  ducts  ia 
especially  distinct  in  the  thick  cuticle  of  the  palm  of  the  baud  and  sole  of 
the  foot.  The  eize  of  these  glands  varies.  Tliey  are  especially  large  in  those 
regions  M'b<!ro  llie  amount  of  perspiraiion  ia  great,  a.-*  in  the  axillai,  where  they 
form  a  thin  manimillatcd  layer  of  a  reddish  color,  winch  corresponds  exactly 
to  the  situation  of  the  hiiir  in  this  region ;  ttiuy  are  large,  also,  in  the  groin. 
Their  number  varies.  They  are  most  numerous  on  the  palm  of  the  hand,  pre- 
senting, according  to  Kransc,  2800  orifices  on  a  square  inch  of  the  intognment, 
and  are  rather  less  numerous  on  the  solo  of  the  foot.  In  both  of  thcKc  situa- 
tions, tbe  orifices  of  the  ducts  are  exceedingly  regular,  and  correspoml  to  the 
small  transverse  grooves  which  intersect  the  ridges  of  papillfe.  In  other  situations 
they  are  more  irregularly  scatlered,  but  in  nearly  efinal  nombera  over  parta  in- 
cluding the  game  extent  of  surface.  In  the  neck  and  back  they  are  Jeast  nume- 
rous, tti'^ir  number  amounting  to  417  on  the  square  inch  (Krause).  Their  total 
number  is  estimated  by  the  same  writer  at  2,381,248;  and  supposing  the  ."tpcrture 
of  each  gland  to  represent  a  surface  of  j'a  of  a  line  in  diameter,  he  calculates 
that  the  whole  of  these  glands  would  present  an  evaporating  surface  of  about 
eight  square  inches.  Each  gland  consists  of  a  single  tube  iiitricntely  convoluted, 
terminating  at  one  end  by  a  blind  extremity,  and  opening  at  the  other  end  upon 
the  surlacc  of  the  skin.  In  tho  larger  glands  this  single  duct  usually  divides 
and  subdivides  dichotomously ;  the  smaller  ducts  ulllmatelv  terminating  in 
sliort  cjeeal  pouches,  rarely  anastomosing.  Tlio  wall  of  the  duct  is  thick;  tho 
■width  of  the  cannl  rarely  exceeding  one-third  of  its  diameter.  The  tnbe,  belli 
in  the  gland  and  where  it  forms  the  excretory  duct,  consists  of  two  layers;  an 
outer,  formed  by  fine  areolar  ti&sue;  and  an  inner  layer  of  epithelium.  Tbe 
external,  or  tibro-cel hilar  coat,  is  thin,  continuous  with  the  superficial  layer  of  i 
tho  corium,  and  extends  only  as  high  as  the  surface  of  the  true  skin.  The 
epithelial  lining  is  mntih  thicker,  continuous  with  the  epidermis,  and  alone  forms  ,' 
the  spiral  portion  of  the  tube.  When  the  cuticle  is  carefully  removed  from  the  f 
surface  of  the  outis,  these  convoluted  tubes  of  epidermis  may  be  drawn  out,  and  i 
form  nipple-shaped  projections  on  its  under  surface.  According  to  Kolliker,  a 
layer  of  non-striated  muscular  fibres,  arranged  longitudinally,  is  found  between 
the  areolar  and  epithelial  coats  of  the  duft.s  of  tho  larger  swejitgland»,a3  in  tho 
axilla,  root  of  the  penis,  on  the  labia  majora,  and  round  the  amis. 

The  contents  of  the  smaller  sweat-glands  are  quite  fluid;  but  in  the  larger  i 
Itlands,  the  contents  are   scmi.fluid  and  opaque,  and  contain  a  number   of  col 
vred  granules,  and  cells  which  appear  analogous  to  epithelial  cells. 


EPITHELIUM. 
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THE  EPITHELIUM. 

All  the  snrfiicai  of  tlio  body,  the  exterDal  surface  of  tho  skin,  the  inteniul 
mrfaoe  of  ibo  digestive  nnd  respiratory  tracts,  the  cloaed  seroiu  cavities,  and 
tba  duct--!  of  alt  glands,  are  covered  by  oue  or  more  layers  of  simple  cells,  called 
Kpitheltum  or  Rpithellal  Cells,  whiuh  »erve  various  purposes,  both  &s  a  proteo- 
tive  layer,  and  as  an  agent  tn  secretion.  Thuit,  in  the  skin,  the  main  purpose 
KrTBd  by  the  epithelium  (here  called  the  epidermis)  is  that  of  prot«ctiuD.  As 
tbfl  surfaoa  is  worn  away  by  the  ngoncy  of  friction  or  change  of  toniperamro, 
new  cells  are  snpplied,  and  thus  the  surface  of  the  true  skin,  and  the  vessels 
and  nerves  wbtcn  it  contains,  nre  derended  from  damage.  Id  the  gastrointestinal 
noeoas  membrane  and  in  the  glanils,  the  epithelial  colls  appear  to  be  the  prin* 
cipal  agents  in  separating  the  secretion  from  the  blood  or  from  tbe  alimentary 
fluids.  In  other  situations  (as  the  nose,  fauces,  and  respiratory  pa?aages)  the 
chief  office  of  the  epithelial  cells  appears  to  bo  to  maintain  an  equable  tempera* 
tore  by  the  mot!<:ture  with  which  they  keep  the  surface  always  slightly  lubri* 
cated.  In  the  serous  cavities  they  also  keep  the  opposed  layers- nioiiii,  and  thua 
fa^Iitate  their  movements  on  each  other.  Fimilly,  in  oil  internal  parid  tliey 
iosara  a  perfectly  smooth  surface. 

The  epithelium  is  usually  spoken  of  as  tessellated  or  pavement,  columnar, 
spheroidal  or  glandular,  and  ciliated. 


Fig.  43. 
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The  jHipeTiicrU  qnOteh'-um  is  composed  of  flat  nucleated  scales  of  various  aliapes, 
uoally  polygonal,  and  varying  in  size.    These  scales  ofiea  contain  granules,  as 


Fig.  44. 
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in  Pig.  43.    Thi.'?  kind  of  epithelium  is  found  on  the  surface  of  the  skin  (the 
epidermi.5),  on  all  the  serous  surfaces  (unless  the  ventricles  of  the  brain  be  an 


exception),  on  ihe  lining  membranes  of  the  blood veawels,  on  many  of  the  mucous 
membraDes,  and  in  the  duutn.  The  noila,  hairs,  and  in  animals  the  horns,  are 
a  variety  of  this  kind  of  epithelium. 

The  columnar  epiOtelinm  (Fiu.  44)  is  formed  of  cylindrical  or  rod-shaped  oellg, 
each  containing  a  nnclous,  and  set  together,  so  as  to  form  a  complete  membrane. 

This  form  of  cpiibclium  covers  the  mucous  membrane  of  the  whole  gastro- 
iotdstinal  tract  and  the  glands  of  that  part,  the  greater  part  of  the  urethra,  the 
vas  deferens,  the  prostate,  Cowpcr's  glands,  Bartholine's  glands,  and  a  portion 
of  the  uterine  mucous  membrane. 

The  spheroidal  or  t/larulular  epithelium  (Fig.  45)  is  composed  of  circular  cells, 
with  granular  contents  and  a  mmull  ouclcu!<. 

This  form  ia  found  iu  the  kiduey,  ureters,  and  bladder,  and  la  the  secretiug 
glands. 

CiUated  epiiJteUum  (Fig.  46)  may  be  of  any  of  the  preceding  form.-,  but  xisnallj 
inclines  to  the  columnar  shape.    It  is  dislingiitshoa  by  the  presence  of  minute 

Fig. «. 
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processes,  like  hairs  or   eyelashes   (ctliaX 
standing  up  from  the  free  surface  (Fig.  47). 
If  the  cells  be  examined  during  life,  or  imme- 
diately on  removal  from  the  living  body  (for 
which  in  the  human  subject  the  removal  of  a 
nasal  polypus  offers  a  frequent  opportunity), 
io  tepid  water,  the  cilia  wUl  be  Keen  in  active 
]n.<ihing  motion,  and  if  the  cells  be  separate, 
they  will  often  be  moved  about  in  the  field 
by  tliat  motion. 
The  aitualioDs  in  which  ciliated  epithelium  is  found  in  the  human  body  are: 
the  respiratory  tract  from  the  nose  downwards,  iho  tvmpanutn  aud  Eu.stacUian 
tube,  the  Fallopian  tube  and  upper  portioa  of  the  uicrus,  and  the  ventriuLea  of 
the  brain. 

SEROUS,  SYNOVIAL,  AND  MUCOUS  MEMBRANES. 

Tliese  membranes  consist  of  a  layer  of  epithelium  supported  on  &  structure- 
less membrane,  called  the  basement  membrane,  bcnoQth  which  lies  a  tract  of 
conneutive  or  areolar  tissue,  which  in  the  mucous  membranes  lodges  glands  of 
various  kinds,  and  contains  unstripcd  muscle,  or  conlractile  muscular  fibre- 
cells,  and  in  both  serous  and  mucous  membranca  conveys  the  bloodvessels  out 
of  which  the  secretion  is  to  be  eliminated. 

The  iSmjm  Membranes  are  the  simplest  of  the  three,  and  will  therefore  bo 
first  described. 

They  form  shut  sacs,  sometimes  arranged  quite  simply,  as  the  tunica  vaginalis 
testis,  at  others  with  numerous  involutions  and  recesses,  as  the  peritoneum,  but 
which  can  always  bo  traced  continuously  around  the  whole  circumference.  The 
sac  is  completely  closed,  so  that  no  communication  exists  between  the  serous 
cavity  and  the  parts  in  its  neighborhood.  An  apparent  exception  exists  in  the 
peritoneum  of  the  female;  for  the  Fallopian  tube  opens  freely  into  the  perito- 
neal cavity  iu  the  dead  subject,  so  that  a  bristle  can  be  passed  from  the  one  inia 
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b«  otbor.    Bat  this  commiinicatioQ  U  closed  during  life,  except  at  tlio  moment 

'the  passage  of  the  ovum  out  of  the  ovary  iuto  the  lube,  as  is  proved  b^  tho 
hex  that  no  interoh«nge  of  fluids  evor  takes  place  between  the  two  cavities  ia 
dropsy  of  the  peritoaeam,  or  iu  accuiuutaliou  of  fluid  in  the  Fallopian  tubes. 
The  seroQi!  menibrane  is  oflen  flupported  by  a  Ann  fibrous  layer,  an  is  the  caae 
wiih  tho  pericardium,  and  such  merobronca  are  sometimes  spoken  of  as  "fibro- 
■erous."  In  th«  parietal  portion  of  the  arachnoid  there  is,  according  to  ni&ny 
anatomiditi,  no  serous  membrano  in  the  proper  sen^e  of  tho  term;  but  the  dura 
mater  is  merely  lined  with  a  layer  of  epithelium,  the  baitemcnt'mcmbrane  being 
here  IridiMinguishahle.  Iu  other  situations,  the  following  pitrts  may  bo  recog- 
nized as  constituting  a  serous  membrane.  1.  The  epithelium,  a  single  layer  of 
polygonal  or  pavement -epithelial  cells.  2.  A  structureless  basement' mem  Wane. 
3.  The  connective  tissue  and  vessels  which  support  tho  latter,  connect  it  with 
the  parts  below,  and  supply  blood  to  its  deep  surface.  Some  of  the  seroua 
portion  of  the  blo<xl  i;s  secreted,  or  transudes,  through  the  basement-membrane 
to  furnish  the  Hpccial  secretiou.  Tliiti  latter  is,  in  most  cascw,  only  in  suflicieut 
qaantitT  to  mointen  the  membrane,  but  not  to  fbrnish  any  appreciable  quantity 
of  fluid.  When  a  small  quantity  can  be  collected,  it  appears  to  resemble  in 
many  respects  tho  lymph,  and  like  that  fluid  coagulates  spontaneously,  but 
when  secretL-d  in  largo  quantities,  as  in  drop.-jy,  it  is  a  watery  fluid  containing 
oaaally  sufficient  albumen  to  gelatinize  with  heat.' 

The  Mticoua  Manbrnncs  are  more  complex  in  their  structure  than  the  serous. 
Their  epithelium  Is  of  various  forms,  including  the  8|dieroidal,  columnar,  and 
diiated,  and  ia  oflen  arranged  in  several  layers  (soe  Fig.  46>.  This  epithelial 
layer  \n  supported  by  tho  corinm,  which  is  analogous  to  the  derma  of  tne  aktn; 
and  i.i  in  fact  continuous  with  it  at  the  orifices  of  the  body.  The  corium  con- 
sists,  as  it  is  usually  described,  of  a  tran^'pa^ent  slructureless  ba^ement-mom- 
brsne  next  to  the  epitheliam,  supported  by  a  fibro-vasculnr  Itiyer  of  variable 
ihickncsss  below  it,  and  this  merging  into  the  submucous  areolar  tissue.  It  is 
only  in  some  situations  that  the  Dasemcnt-mcmbrane  can  be  demonstrated. 

The  fibre- vascular  layer  of  the  corium  contains,  beside  the  white  and  yellow 
flbrooji  tissue  and  tba  vessels,  muscular  fibre  cells,  nerves,  and  lymphatics,  in 
various  proportions.  Imbedded  in  it  are  found  numerous  glands,  and  project- 
ing out  of  It  are  proces^scs  (villi  and  papilla))  analogoua  to  the  papillm  of  the 
dkiu.  These  glands  and  proce.ssea,  however,  exist  only  at  certain  parts,  and  it 
will  be  more  convenient  to  refer  for  their  description  to  the  sequel,  where  the 
ports  are  described  in  which  they  occur.  Thus  the  raucous  glands  are  described 
in  the  account  of  tho  mouth,  the  stomarh,  tho  intestines,  &o^  tho  papilla  and 
villi  with  that  of  the  tongue  and  the  small  intestine. 

The  St/nocial  Memhraiiea  aie  analogous  in  structure  to  the  serous,  but  differ 
from  them  in  the  nature  of  their  secretion,  which  rather  resembles  mucua. 
They  are  described  iu  connection  with  tlie  Articulations. 


SECRETING  GLANDS. 

The  Secreting  Glands  are  organs  in  which  the  blood  circulating  in  oapillary 
iln  is  brought  into  contact  with  the  epithelial  cells  of  a  mucous  membrane, 
whereby  certain  elements  are  separaieil  ("secreted")  out  of  iho  blooil,  and  are 
Doured  into  the  mncous  cavity.     This  cavity  is  arranged  in  the  form  of  a  rami- 
fying dact,  the  H>creting  cells  lying  in,  or  touching,  the  terminal  ramifications 
i(or  more  correctly  the  commencing  mdicla's)  of  the  duct. 

In  »\ze  these  glands  vary  extremely:  thus  the  liver  weighs  nearly  four 
^  wnd-4.  wliile  many  of  the  mucous  glands  are  only  visible  to  tho  naked  eye 
'%bea  dutonded  with  secretion ;  and  they  vary  not  less  in  structure.    Thus  tho 

*  Tbc  rvflpmliUori'  >i?twn>ii  Irmph  and  corum  led  IlewtOD  to  tbe  belief  tbat  tb«  seroua  cavities 
I  ucs  mtu  wbicli  ikc  lympbutics  open. 
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slmctnre  of  tlie  liver  ig  so  complex  tliat  it  can  hardly  yet  brt  Mpawlefl  a«  tnofrn 
witU  absolute  cerlaiuty,  while  there  are  a  grt?at  mnriy  slunJ^i  whicii  cuubint 

either  of  a  single  tubiji  linen  wiUi  e|)iiliulium,  ou 
the  oater  aide  of  wbicli  the  blood  circnlatojs,  or 
even  a  simple  closed  mic  wlnob  ujwus  when  it 
becumea  charged  with  secretion. 

The  great  majority  of  gland*,  however,  can  bo 
redimed  ideally  to  a  very  simple  form,  viz.,  to  an 
involmion  more  or  less  complex  of  the  basement- 
iiiembrane,  carrying  of  course  it«  epithelium  with 
it,  and  having  tho  capillary  vi>t.seU  distributed  on 
^i^y  w  jj  \-><rf  '*''  nttacbcd  surface  (Fi(r.  -is).  If  this  involution 
*^S.     ^^  vSy    ^"^r  bo  perfectly  simple,  an  open  tubo  re^iill-s  us  in  the 

^y^j^         *  stomach  (see  Fig.  400),  or  the  common  inueotis 

crypts  of  the  urethra  (Figs.  404, 406);  and  should 
the  mouth  of  such  a  tube  become  closed,  ii  simple 
follicle  is  formed,  as  in  the  intestine.  Bmncbes 
projecting  out  from  the  bottom  of  ibis  tube  con- 
slitute  tlie  simplest  form  of  racemose  gland.  The 
most  rudimentary  condition  of  such  a  glnnd  is 
shown  ia  the  branched  tubes  of  the  gastric  nm- 
cous  membrane  in  Figure  400.  If  ancli  a  tube  bo 
conceived  of  »a  divided  into  branchea  as  well  as 
branching  out  at  its  extremity,  wu  have  a  com- 
j  "i*  ^~j|  pound  racomoso  gland  consisttna  of  a  single 
•d liner*.  lobuIe  terminating  in  its  dvict  (sucn  as  nrunuer's 
,,T^.,*i.i-iii.«fMio-.n«ai«rhy«r.tho  gluuds),  and  an  aggregation  of  such  lobules  may 
ibia.Hiiiiimi»iiihBb«»tB.<-nt«rr limit-  uU  Open  JDto  fl  cotnmoD  duct^  OF  may  have  a  great 
tPRniombroM.  unJiiiKiurtwiiiM  ib»  nuMibcr  of  Rcparato  ducts.  Instances  of  such 
.piii..iimtnrc«T.rin«!nj.r.   a.  .b<m.    glands  will  bc  found  in  the  saliv-iry  glands,  the 

f'ancreas,  ic.  Or  the  necessary  extent  of  epithe- 
iul  Burfaco  may  bo  ol>taincd  by  the  duct  being 
coiled  on  itself,  as  in  the  awent-glunds  (Fig.  41, 
page  79),  or  the  extremity  of  the  duct  only  may 
be  thus  arranged  (Fig.  870).  In  other  glands, 
as  in  the  kidney,  the  mocous  dnct  is  uiiaivided 
from  the  beginning,  and  the  canillarics  from 
which  the  secretion  is  to  bc  eliminated  are  dis- 
ri.«fc«  forcing »««^^«J  iniui^r    t,ii,utcd  upon  its  walls  or  project  into  its  ampal- 

r,..,  ,,     .     .         latcd  commeuccmeol.  (rig.  odOL 

r9<M;KniMi^    nroviaM    or    roHgtomtiott 

fttfii.    (Afur  6h«qirj.)]  For  the  description  of  the  Dnctlese  or  Blood 

Glands,  we  must  refer  to  the  sections  in  the  text 
relniing  to  the  Anatomy  of  the  Spleen,  Suprarenal  Capsules,  Thyroid,  and 
Tbyuiua. 


Tbr*«  |J«ni.  a,  I,  c,  9fn}>}>M«d  im- 

lioMof  McKling  iiwinlirttnr*,  tu  fhow 
(rcnncal  ■Trangmrct  of  tbtir  onrnpo- 
ncnt  >irii'<>inre*,  Bad  tha  wn;  In  ithk'-li 
lh»lr  forUcei  ir^  iiier«iu«J 
t|irv«  |)l9l>i>,  lb*  brond  *Iuid 


■  n  inciMtae  bjatuptvplnitrderfringei] 
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fr,  *  muililitralitT  *nr.  c  aboRa  tiro 
fnrui*  of  o»m[MDndglu)dliii  AJirnnob- 


Growth  aud  Development  of  the  Body. 


Oram  or  tk»  mm. 


The  whole  body  ^rows  out  of  tbo  fecumkied  orum,  and  it  is  accordingly 
Beceiwary  to  follow,  m  u  few  worda  as  possible,  the  varioiis  singes  in  winch 
llio  uvutn  id  fouod  iu  the  uterus,  from  tlm  curliest  niomeut  itt  whiuh  cuawjiiiua 
can  bo  reoognized  aa  having  tAkon  place,  down  to  the  birtli  of  the  complete 
f<B(a8,  The  OTum  is  a  sniall  spherical  body,  situat^^l  in  immature  Graafian 
TQsiclee  ntar  their  centre,  bat  in  the  matnre  ones  in  ooDtuct  wiih  the  rnerobratm 
granulosa  (see  Ovum  in  body  of  the  work),  at  that  part  of  the  vestcle  whicb 
projects  from  the  surface  of  the  orary.  The  cells  of  the  niembraua  granuloaa 
are  aooumalated  round  the  ovum  in  greater  number  than  at  any  other  jMirt  of 
the  vehicle,  forming  a  kind  of  granular  zone,  the  ditcua proUgcna  (Fig.  49). 

The  bumao  ovum  (Fig.  50)  is  extremely  minute, 
maasuring  from  ^\zi\\  to  ilgtli  of  an  inch  in 
diameter.  It  ii  a  cell,  consining  externally  of  a 
tranaparent  enveloife,  the  z«na  pelludda  or  vitel- 
IiDO  membrane.  Within  this,  and  in  close  contact 
with  it,  ia  the  yelk  or  vUfUua ;  imbedded  in  the 
substance  of  the  yelk  is  a  small  vesicular  body, 
0lio  yermtnal  vairfe  (vesicle  of  Purkinje)— the 
lucleos  of  the  oell ;  and  lUis  oontaiiis  an  its  nucle- 
olus a  small  spot — the  macula  germinativa,  or  the 
gprjt  of  Wagner. 

The  towi  fxtlucida,  or  mteltine  mentbranA,  is  a  thick,  colorless,  transparent 

lembrane,  which   appears  under  tlie   niicroacope  as  a  bright  ring,  bounded 
'axternally  and  internally  by  a  dark  outline.    It  corresponds  to  the  chorioa  of 
the  impregnated  ovum. 

The  ijflk  consists  of  grannies  and  globules 

of  various  sizes,  imbedded  in  a  more  or  loss 

tTiscid  fluid.     The  smaller  ffranul&-(  resemble 

>igment;   the  larger  granules,  which  are  in 

jreaiesl  number  at  the  periphery  of  the  yelk, 

^raemblo  fat-globules.     In  the  bumnn  ovum, 

the   number  of  granules   is   cooiparatlvely 

wnall. 

The  gtrmnuil  vesicle  consists  of  a  fine,  trans* 

treat,  atructurelesa  membrane,  containing  a 
Fwatory  lluid,  in  which  are  occasionally  found 
a  few  granules.    It  is  about  -^g  of  .an  inch  in 
diameter,  aud  in  immature  ova  lies  nearly  iu    ei*  kdi  s«miui  •poi- 
the  centre  of  the  yelk  ;  but,  us  the  ovum  be- 
glomes  developed,  it  approaches  the  surface,  and  enlarges  much  lew  rapidly 
^ban  tho  yelk. 

The   germinal  epot  occupies  that  part  of  the   periphery  of  tho   germinal 
^Yeaicle  which  is  nearest  to  the  periphery  of  ihe  yelk.    It  is  opaque,  of  a 
yellow  color,  and  finely  granular  ia  structure,  measuring  fVom  g^^  tu  ^t'tt  of 
ao  inch. 

The  phenomena  attending  the  discharge  of  the  ova  from  the  Oraafian 
vesioloA,  since  ibey  belong  as  much  or  mure  to  the  ordinarv  functions  of  the 
ovary  than  to  the  general  subject  of  the  growth  of  the  body,  are  described 
with  the  anatomy  of  the  ovaries  in  the  body  of  the  work. 
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OENEKAL    ANATOMY. 

The  first  changes  in  the  ovum  which  take  place  upon  coaception,  appear  to 

be  as  follows:    The  spermatozoon  peuetratcH  the  ovum/  the  effiN^t  of  which  ia 

to  bring  it  into  contact  with  the  yelk,  an*i  with  the  germinal  vesicle  oontained 

in  the  yelk.     It  seems  as  if  this  uoimally  occurs  iu  the  t'alloinan  tul>o,*  and 

tiftbnormally  it  may  even  take  place  i»  the  periUmeal  csavity.     Tbo  first  effect  is 

Fto  produce  a  cleavage  and  multiplicatioo  of  the  yelk,  which  becomes  first  cleft 

Pig.  51. 


a  « 


Tear  AKfTMni  tv  sbow  lli«  dlTUinn  of  th»  yvlk.  Tb«  owm  U  Hfr«uRil»d  bj  tpwiMotoa.  Tb*  clitr 
«Br|iunlM  (palar  glob«l««  oT  R»bln)  «r»  m«ii  In  lb*  flni  two. 

into  two  masses,  then  into  four,  and  so.  on,  until  at  length  a  mulberry-like 
aiTj^lomeration  of  nucleated  cells  results  (Fig.  61).  It  appears  probable  that 
this  proliferation  is  due  to  some  change  in  the  germinal  vesicle  and  its 
nucleolus,  but  the  nature  of  such  change  haa  not  been  made  out.  Some 
observers  dascril>e  it  as  consisting  simply  in  the  cleavaffc  of  the  vesicle  and 
nucleolus,  others  in  their  disappearance  and  re]>lficomcne  by  a  fresh  cell,  or 
nucleus,  the  emfiryo-txil^  around  which  the  yelk  gathers.  Iu  this  view  the  fer- 
tilization uf  the  yolk  is  due  to  the  solution  of  the  germinal  vesiclo  under  the 
action  of  the  spermatozoon. 

There  are  also  found  within  the  vitelline  membrane  one  or  mora  clear 
globules,  called  "  polar  globules,"  by  Robin,  because  tlicy  lie  near  one  of  the 
poles  of  segmontaiiun.  The  nature,  origin,  and  uses  of  these  bodies  are  not 
Known.  They  seem  to  be  usually  regarded  a.1  produced  by  the  liquefaction 
of  the  yelk,  and  as  not  being  essential  to  the  process  of  fructification. 

The  globules  of  which  the  yelk  is  now  composed  soon  ammge  themselves 
into  the  form  of  a  mcmhrano  lined  with  pavement-epitholium.  As  the  yelk- 
nuus  sodciis,  fluid  accumuUtes  iu  the  interior  of  this  membrane,  spreading 
it  out  on  the  internal  surface  of  the  vitollirie  membrane.  The  latter  (external) 
membrane  (Fig.  53)  soon  beoomcs  covered  with  granulations  or  vegetations, 
giving  it  a  shaggy  appearance,  and  then  takes  the  name  of  the  "primitive 
chorion,"  whilst  the  internal  membrane  is  called  the  "blastodermic  vesicle.'' 

The  blasttxiermic  membrane  soon  afterwards  splits  into   two   layers,  the 

division  prooeeding  from  the  point  where  tlio  thickening  or  aggregation  next 

to  be  described  as  the  germinal  area  occurs,  and  extending  gradually  over  the 

whole  circumference  of  the  ovum,  which  now  consists  of  three  ooncentrio 

.layers  of  membrane — the  external,'  the  primitive  chorion,  the  middle,  the 

lexiernal  layer  of  the  blastotlermic  vesicle,  and  the  inner,  its  internal  layer. 

The  annexed  figure  shows  this  division  oommenoing.     It  is  said  that  the  ovum 

is  in  thi.t  condition  at  abuut  eight  days,  but  no  obstcrvations  of  the  human 

>Tum  at  so  early  a  period  exist.    The  internal  layer  of  the  blastodermic  mem* 

>rane  next  separates  into  two  at  the  situation  of  the  area  germinativa.     The 

membrane  which  results  from  this  scgiaration  is  called  the  middle  layer  oC  tbo 

germinal  or  bhistodermic  membrane,  and  is  distinguished  from  the  others  in 

not  being  coextensive  with  the  embryo,  but  existing  only  at  the  germinal  area. 

'  Spe  Kewport  Phil.  Trann.  1853.  vn\.  \\.  n.  JM.  ThU  liM  hrra  «itico  coofinnod  by  other 
obftorvcn  on  rarions'Iowffr  anitnAl^.  nnil  ihav  nc  aminmoil  tn  bn  pcncrallj'  true. 

■  Mouy  ]>1ij-»iolo{|rb>t»,  a»  HUcbnfT  bhiI  Vr.  M.  itflrry.  bphi-vo  thut  tin-  ovum  it  ftrundAtcd  in 
ihfl  (iranr,  but  the  rpft90[iiDj»  nf  Pr.  Allen  Thomson  apiware  very  coirrat  ia  proving  Uinl  tho 
UAunl  «|>i>l  Bl  wbieli  tbc  sp«nnfttoiQoo  mc«ls  witti  the  ornm  Is  ia  Iho  lubo. 


THE    AMXION. 


91 


Kg.  52. 


Oraiu  wflfa  tbe  gomlnkl  »r«ii.  ttmn  in 
pTonU  la  tiow  Um  dEfUIoD  of  tha  blu- 
toJ«rmi«  BfnhrBD*.  I.  Vitellio*  u»ib- 
brmt>B.  3-  Blftitndena  OFrwiTial  irvft. 
(.  Plan  when  ih«  bUfftodom  U  jut  41- 
Vldr4  ioto  lU  two  litf  on. 


Oenninal  arm. — In  tlie  moss  of  imcleated  cells  iuto  which  the  yelk  becoinea 
DOBverted  dario}'  tbe  fonnatioa  of  tbe  bla»todermio  vesicle,  n  small  ogglomo- 
ntioa  is  formed,  which  then  spreads  out  into 
aa  area  of  uucleated  cells,  from  which  the  em* 
bryo  ia  to  be  formed,  and  which  has  accord- 

.ingly  reoeired  the  same  of  germinal  duk  or 

[«rai  gtrmirnUiva.     lu  this  portion  of  the  ovum 

[the  first  trace  of  the  embryo  appears  as  a  faint 

'  Streak,  which  ia  called  the  jinmitive  trace  or 

^  frimiiive  groove.    This  groove  first  deepens  into 

[a  farrow,  bonnded  by  two  plates — the  lamirwe 

'  dorsalfSf  beneath  which  a  delicate  fibril  appears 
— the  ehonbt  dorsali's  or  notocftord — in  which 
cartilage  can  very  early  be  recognized,  and 
which  forms  the  future  spinal  column. 

The  germinal  disk  is  found  to  consist  on  a 
transverse  section  of  three  layers;  an  upper 
(external),  or  aerous;  a  lower  (internal),  or 
mucous;  and  a  middle  layer,  which  is  formed 
from  the  mucous  lamina,  as  above  shown. 

Tbe  ohorda  dorsalis  and  the  laminie  dorsales 
are  the  rndim'eots  of  the  vertebral  column  and 
oaaah  The  upper  or  serous  layer  of  the  embryo  gives  origin  to  the  cere* 
>ro-!ipinal  ncrvoas  centres,  and  to  the  organs  of  the  senses,  including  the 
cuticle  and  iti  appendages,  ba  also  to  the  mammary  glands.  From  the  middle 
layer  are  developed  the  locomotive  organs,  tbe  spinal  and  sympathetic  nerves, 
(lie  raacular  system,  the  ductless  glands,  the  sexual  organs,  the  cutia,  where 
the  middle  layer  touohc»  on  tbe  external,  and  the  niuscular  and  submucous 
coats  of  the  intestines,  where  it  touches  on  the  internal  layer.     The  latter  fur- 

.nisbea  the  lining  of  the  alimentary  canal  and  ita  various  appendages,  liver, 

hiWDcreas,  &c.,  the  respiratory  organs,  and  the  urinary  organs.     Bcitides  Ibia, 

' liowever,  there  are  three  appendages  to  the  ovnm,  which  must  now  be  desoribed 
18  the  amnion,  tbe  umbilical  vesicle,  and  the  allantois. 

F^armation  of  t/te  Amnion. — Tiie  amnion  is  formed  from  the  extomal  germinal 
layer,  which  U  drawn  in  on  all  sides  by  the  changes  of  shape  of  the  embryo. 
Toe  embryo  as  it  grows  becomes  curved  at  ila  anterior  and  posterior  end,  ho 
as  to  form  the  cepftalic  and  caudal  Jtexnr^^  (Pig-  ^,  B);  it  also  curves  on  itself 
Literally  towards  the  umbilicus  (Fig.  OiJ,  7),  and  aa  it  does  so,  it  draws  tbe  ex- 

^temal  germinal  layer  with  it,  formmg  double  folds  which  meet  at  tbe  umbili- 
eiu,aaa  ac  a  point  opposite  to  tbe  umbilicus  on  the  dorsal  aspect  of  the  embryo, 
jometimcs  called  "the  posterior  umbilicus"  (Fig.  64,  8'),  and  finally  communi- 
cata  30  as  to  form  a  delicate  olose<.l  sac,  into  which  a  serous  fluid — the  liimor 
iii — Usecrcti>L    This  fluid  increases  in  quantity  up  to  about  the  end  of 

'the  fitlh  or  tbe  si.xth  month,  when  it  reaches  the  amount  of  about  two  pints. 
Thence  it  diminislms,  and  at  the  end  of  pregnancy  ia  about  half  its  maxinmm 
qoantity.  The  outer  layer  of  the  amnion  incloses  all  the  parts  of  which  tbe 
embryo  consists,  and  is  in  contact  externally  with  the  chorion. 

The  portion  of  the  external  germinal  layer  which  does  not  lake  part  in  tha 
formation  of  the  amnion  is  called  the  vesioula  serosa  (Fig.  54,  2').  When  the 
>ae  of  the  amnion  is  completely  closed,  the  vesicula  sero.ta  becomes  detached 
from  it,  and  then  forms  an  envelope  to  the  ovum,  lining  the  primitive  chorion. 
Its  future  destination  appears  to  be  to  form  the  epithelial  layer  of  the  secondary 
or  permanent  chorion. 

The  a/ZrH/aiJ  (Fig.  54,  o/)  is  a  projection  from  near  the  hinder  part  of  the 
embryo,  formed  by  the  middlt-  and  internal  germinal  layers,  and  therefore  con- 
tinuous with  the  intestinal  cavity.    The  lower  part  of  this  cavity  becomes  the 


PUgrumi  to  tbnw  tbt  dtvclopinvnl  of  th*  Ihre*  Uj»ra  Af  t)i«  hU(lnd«rmte  mattibnins  on  traniTens  jim* 
Uon<.  A  Poriion  of  Ui«  oratn  wiih  th«  lona  pc'InciiU  nnd  the  ic«rinii)a1  area.  D  C  D  E  P  Q.  l>iff«r«Dt 
§%ngn  of  d*T«l<>j)uif  nl  o.  Uciiblitunl  tmIH*.  «.  AiDDion.  i.  lDt««liiie.  p.  roriloDNJ  onvity.  1.  ViletliiM 
IBfinbran*.  S.  EitarOBl  blMlodwiaU)  \i>j*r.  S.  Midill*  Isjer.  4,  InUrnft)  liij«r.  9.  Up<Ial1>r;  InmlMt 
M)4  groora.  V.  MaiEullarjt  cttial.  6.  HpUarmlo  l*iniD«).  T.  Ii*l>ral  flcxarM  of  tb*  omnton.  T'.  Tb* 
nun>  aimpit  in  ei;n(»cL  8.  InienitU  •pitbtlial  laj»r  of  t1i*  a.n>ni»ii.  V.  Epidermu  of  Ibo  etobTjra.  ID. 
Ch'>r<l&  donudia.  II.  Vert«br>J  Uinintv.  IS.  PrulovatlFbrie  proper.  IS.  Mutonlar  latniciv.  14.  Lktaral 
UmioB.  16.  Fibro-lnlArcinal  UnlnM.  16.  Cnlaneoai  lauiiixi.  17.  InUinal  BbMu*  )»;«r  of  th*  nmbilioftl 
Vt<>(ol«.  16.  MafsulM*  laniiDa  •xtcnJing  ta  meet  tb»  cntnitAoui.  19.  Eiurool  layer  »t  Ibt  outanoou 
lamiiiB.    30.  Inlernitl  layer  of  Uie  auma.     SI.  UF«enl«tj-.    3!.  Fibfo«a  tn^er  of  iha  IntMlIn*. 


'  Th?  dDttpil  linM  Inilkalc  l^e  pnrta  helonirinfr  to  ihe  inlcranl  blailodcnnie  Uver;  tlte  pltlo 
liDva  tlioee  Livluugiu^  to  the  mid'IIp ;  the  intrmiplcij  Hav*  tliosc  IxilongiDg  to  the  external. 
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wro-jeniVa^  jmt«,  and  it  i:i  to  tlie  urinary  tract  that  tlic  allantois  mainly  belongs. 
It  pmjocts  out  from  the  embryo  through  the  same  opening  as  the  vitelline  or 
ombilical  duct.  The  lower  part  of  the  allantois  whicli  is  contained  within  the 
embryo  becomes  the  bladder;  the  upp«r  pan  of  its  intra-embryonic  portion  is 
denominated  the  urachus;  the  extraembryonic  portion  is  divided  into  two 
parts,  called  the  allantoic  vesicle,  or  the  epithelial  portion  of  the  allanlois,  and 
iho  fibrous  or  vascular  portion.  The  allautois,  which  is  at  first  a  simple  serous 
membrane,  becomes  vascular  over  its  whole  extent  about  the  fifih  week,  and 
its  vessels  communicate,  as  will  be  described  presently,  with  those  of  the  cho- 
rioD,  forming  the  vascular  connection  between  the  mother  and  fcetu:;.  In  the 
human  foetus  the  allantoic  vesicle  is  small,  soon  withers  and  disappears,  and  its 
vessels  are  soon  limited  to  the  two  umbilical  arteries  and  one  vein. 

The  allantoic  fluid  is  alkaline,  and  coniaiiis  from  one  to  four  per  cent,  of 
solid  matters— uric  acid,  urea,  allantoin,  sugar,  and  saline  matters. 

UmbiUeal  Vcaiele  (Figs.  63,  54,  o).— The  embryo  itself  in  the  earliest  recog- 
Dtiable  condition  is,  above  stated,  a  mere  streak,  but  it  soon  becomes  curved  at 
either  end.  corresponding  to  the  head  and  lower  extremity  of  the  future  animal 
(the  tail  of  animal  the  buttocks  and  lower  limbs  in  man);  the  lower  part  is, 
however,  open,  and  from  this  a  body  projects  which  at  first  consists  of  the 
matter  into  whioh  the  yelk  has  been  developed  (yelk-sac),  and  later  on  is  con- 
verted into  a  TetKtcular  bodv  filled  with  clear  fluid  (the  umbilical  vesicle),  and 
communicating  with  the  body  of  the  embryo  by  a  constriction,  the  umbilical 
duct,  i>[icning  at  first  into  the  intestinal  cavity.  A.s  the  development  of  the 
intestine  proceeds,  this  canal  is  closed,  and  the  umbilical  vesicle  is  then  a  closed 
eac,  lying  external  to  the  amnion.  It  is  formed  mainly  by  the  internal  germi* 
nal  layer,  but  has  a  lining  derived  from  the  middle  layer.  As  the  arteries 
developed  in  the  middle  layer  grow  they  cover  the  umbilical  vesicle,  forming 
th«  vascnlar  area,  the  chief  vessel.-*  of  which  are  the  ompfialo-maftitfric,  two  in 
number.  The  vessels  of  this  area  appear  to  absorb  the  fluid  of  the  umbilical 
vesicle,  which  dries  up  into  a  disk-liku  body  attachiKl  to  the  airmion,  and  hav- 
ing no  further  function.  The  activity  of  the  umbilical  vesicle  ceases  about  tho 
aane  timo(fiUh  or  sixth  week)  as  the  allantois  is  formed.  In  fact,  the  umbilical 
vesicle  provides  nutrition  to  the  foetus  from  the  ovum  itself^  while  the  allantois 
is  the  channel  whereby  nutrition  is  conveyed  to  it  from  the  uterine  tissues. 
The  umbilical  vesicle,  however,  is  visible,  containing  fluid  up  to  the  fourth  or 
fif\h  month,  between  the  amnion  and  tho  chorion,  with  iLs  pc<liule  and  tho 
ompbaio- mesenteric  vessels.  The  latter  vessels  then  become  atrophied,  as  the 
functional  autivity  of  the  body  with  which  they  are  connected  ceases. 

The  diorinn  (Pigs.  55,  t,  and  66). — The  printUwe  chorion  has  already  been 
described.  It  is  formed  by  the  vitelline  membrane,  which  becomes  covered 
with  shaggy  villous  pr'joessea,  and  disappears  about  the  flflocnth  day,  to  give 
place  to  the  setondajy  or  permauoit  chorion.  The  latter  is  composed  of  two 
lamellsa,  the  external  one  of  which  is  furnished  by  the  vesicula  serosa  (or 
false  amnion),  and  the  internal  by  the  fibrous  layer  of  the  allantois.  This 
latter  furnishes  a  vascular  membrane,  which  is  applied  to  the  epithelial  layer 
of  the  chorion  (vesicula  serosa)  (Fig.  54,  13,  14,  lo).  As  the  latter  becomea' 
villous  by  the  development  of  tufls  upon  It  Uhagfjy  chnrhn),  the  bloodvessels  of 
the  internal  layer  pa.ss  into  those  tufts,  forming  the  foetal  portion  of  the  placenta, 
and  dipping  through  the  decidna  into  the  merine  slnasea  of  the  maternal 
phicenta. 

The  Deciilua  (Figs.  64,  55)  is  formed  from  the  mncous  membrane  of  the 
uterus.  Even  before  the  arrival  of  the  fecundated  ovum  in  the  uterus,  the 
mucous  membrane  of  the  latter  becomes  vascular  and  tumid,  and  \rhen  t)iu  ovnra 
has  reached  the  uterus,  it  is  imbedded  jn  the  folds  of  the  mucous  membrane, 
which  overlap,  and  finally  completely  encircle  the  ovum.  Thus  two  portions 
of  the  uterine  mucous  membraue  (docidua)  are  formed— viz.,  that  which  cc^ls 


THE    PLACEKTA. 


95 


^^C^\ 


1/ 


f3 


I  -'a 

i 


L.C-. 


k'^l 


le  mascular  wall  of  tlie  atenia,  deel-hia  vem,  ami  that  which  is  in  contact  wilb 
'the  ovum,  dtvidua  rejiexa.     The  deoidua  doea  uol  extend  iuto  the  neck  of  the 
merua,  which afler.coQoeptionisclosud 

bj  a  plug  of  mucus.   The  dcoidua  vera  F'ff-  95. 

perforated  by  the  openings  formtMl 

Uie  enlarged  uterine  glniid.s,  which 

come  much  hypertropliiml  and  de< 

r«lop«d  into  tortuous  tubes.    It  con> 

'laioaata  later  period  namerous arteries 

and  venous  chanDels,  continuous  with 

^the  Qterioe  liinuse^,  and  it  \&  from  it 

Ihat  the  uterino  part  of  the  placenta  is 

Icvelopcd.     The   portion  of  the  do- 

Seidaa  vera  which  takers  p:irt  in  the  for- 

miition  of  the  placoota  is  called  "de- 

ctdua  serotin.1. 

Tha  decidua  reflexa  is  shaggy  on  its 
.outer  aspect,  but  smooth  within.   The 
stils  which  it  contains  at  first  dis* 
)ear  after  about  the  third  month; 
about  the  fifth  or  sixth  moDth  the 
space  WtwecQ  the  two  lavera  of  the 
I'deoidua  disappears,  and  towards  the 
ftKkd  of  pregnancy  the  dccidua  is  trans- 
jrmeU   into  a  thin  yt;lloivish   inem- 
ine,  which  oonstitutcti  the  external 
iTolope  of  the  ovum. 
The  PlacfnUt  is  the  organ  by  which 
the  connection  between  the  foetus  and 
mother    is   maintained,    and   through 
which  blood  reaches  the  ftsius  and  \a 
turned  to  the  uterus.     It  therefore 
'nbserves  the  purposes  both  of  circu- 
lation and  re^pirattoD.    Tt  ia  formed 
of  two  part.*,  oa  already  shown,  viz., 
Ibe  maternal  portion  which  is  Jevel- 
oped  out  of  tnc  decidua    vera  (;aero- 
!ltDa\  and  the  fuitnl  placenta  formed  by 
the  Ttllouit  chorion.     Its  shape  in  the 
human  subject  is  that  of  a  disk,  one 
'ude  of  whiuh  adheres  to  the  uterine 
rails,  while  the  otlicr  is  ciivered  by 
'the  amnion.     The  villi  of  the  chorion 
(or  fceial  placenta)  gnuluully  enlarge,  forming  large  projections — "  eolT/l&Jojts" — 
which  each  ooninin  the  rnmiBcationd  of  vc^^ols  communicating  with  the  umbi- 
lical arteries  and  veins  of  the  fcotus.    These  vascular  tufts  are  covered  with 
^epithelium,  and  project  into  corresponding  deprci^sions  in  the  mucous  mem- 
irane  of  the  uterine  walls.     The  maternal  portion  of  the  placenta  consists  of  a 
irge  number  of  cells  formed  by  an  enlargement  of  the  vessels  of  the  uterine 
^Walt,  and  conveying  the  uterine  blood  into  close  pro.ximity  to  the  villi  of  the 
festal  placent.'!,  which  dip  into  these  celts.     The  interchange  of  fluids,  neccs.sary 
for  iho  growth  of  the  foetus,  and  the  depuration  of  the  blood,  take  place  through 
the  wails  of  these  villi,  but  there  is  no  direct  continuity  between  the  maternal 
Land  fcetal  ve-iseU.     The  arteries  open  into  the  placental  cells  somewhat  after  the 
anncr  of  the  erectile  tis,sui;.     The  veins  anasluinose  freelv  with  uuu  another, 
id  give  rise  at  the  edge  of  the  plaeenin  to  a  venous  channel  which  runs  oroun*! 
^\u  whole  circumference— the  j-Utcenhtl  tiniu. 
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S»4lioiMl  plan  of  lb»  ftrarid  mtvrni.  rrom  Vugntr, 
in  lb«  third  nnil  Aiunli  moitili,  «.  Plnx  »f  iuii<'n«  In 
urok  o(  uiMua.  i.  Foljophta  tubf.  e.  Tb«iJMl4u 
vcTAj  e'.  Tha  <l*ci4u«  Tvrn  |>MMnK  jnc<i  th«  Hzbl 
Fall(i|4nn  lab*.  Tb«  oa<il/uf  iba  dUius  la  a  I  mart 
coro|il*U1f  oncnpiad  I'j  tW  ovnm.  <«.  PuliiU  nfthn 
rvflaclioa  of  tb*  drcidan  rrflesn.  (in  natiir*  lb*  irait*4 
iI««i'laM  do  Dul  (t'lp  b«rr,  bnl  pan  ever  lb*  vhala 
nUriD*  tarriMv  of  lb*  plix-rnU).  f.  Sapf>iM<l  bIUii- 
biU.  A.  Umbillckl  teuMt.  i.  AnDi<iii.  i.  Chorion, 
eorcffd  viui  tb«  dialdus  rcDeKa.  J-  Ckvity  of  ibo 
dMblw,  /.  DwidiiiiHrotli)*.  ar  pUc«ni'ild»<:l(lua. 
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GENERAL    ANATOMY. 


The  umlilieal  rorrl  npjwnrs  about  tlie  end  of  tlio  fiflli  month  after  pregnancT- 
Ic  consiMtA  of  the  coilit  of  two  aneriea  (uniliiltca])  uiid  a  sinxlo  vein,  utittvd  cb- 
gatU«r  by  a  gelatinoutt  mass  (yvtutin  of  Wharton)  cotitained  in  the  cells  uf  an 
areolar  Rtructure.  There  are  originally  two  umbilical  veins,  but  one  of  the»o 
vessels  becorDca  obliterated,  as  do  also  the  two  oinphalo-meseatorio  arteritis  and 
veins,  and  the  duct  of  the  umbilimi  vesicle,  all  of  wbicli  are  orijiioally  con- 
tained in  the  rudimentarv  cord.  The  permaDent  slructurci  of  the  cord  are 
therefore  those  furnidbed  by  tbe  allantoiu. 

Ornuih  r>f  the  Embri/o. — The  youngest  human  embryos  which  have  been  met 
with  are  two  described  by  1)t.  A.  Thomson,  tn  the  "Kdinb.  Med.  and  Surgical 
Journal,  18S9.''  and  in  his  paper  references  to  the  other  extant  descriptions  of 
early  ova  will  be  found.  The  ova  iu  quesliou  were  believed  to  be  of  the  ages  re- 
spectively oftwulve  to  fourteen  days,  and  about  fifteen  days.'  The  figures  are  here 
reproduced.  Tbe  earliest  ovum  (Kig,  56)  was  ^'h  of  an  inch  in  diameter,  when 
freed  from  some  adbereat  decidua.  The  chorion  presented  a  slightly  villous  ap- 
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Ilaman  ovnm,  11  to  U  (tav*. 
1.  ^laturnl  lii*-     3    CiiIarE«<l. 


ITiimnn  nvuni,  Eralirrofroin tli«tirec«ilir>K<iTittB     I  Umbfi 

IS  dnj'*.  v**]rt«.     7-  MrilMUnry  grnnir.      3.   Cephalis  for- 

linn  ftf  tht  •niI>T7o.    4.  Cnuiliil  porliua.    6.  Frag- 
inont  of  n)>tabnLD«  tamoion?]. 


pearancc,  and  consisted  only  of  one  laver  of  membrane.  On  opening  it  the  um-. 
nilical  vesicle  and  embryo  were  found  not  to  Gil  its  eavily  completely.  The 
embryo  was  a  line  in  length,  and  nearly  ,',rof  a"  i"ch  in  ihialkncss.  The  chorion 
was  linitcd  to  tlie  embryo  and  umbilical  vesicle  by  a  thin  tenacious  web  of  albu- 
minous filaments,  formed  probtibly  by  conguhition  in  the  spirit  in  which  it  hod 
been  kept.  There  were  no  vessels  on  tbe  umbilical  vesicle.  Tiic  nbJomenof  the 
embryo  presented  no  appearance  of  intestine,  but  merely  a  long  shallow  groove, 
forming  a  common  cavity  with  the  yelk-siio.  Around  tUis  inteatinnl  groove  iho 
germinal  membrane  was  continuous  with  that  oq  the  surface  of  the  yelk-sao. 
One  extremity  of  the  embryo,  probably  the  cephalic,  was  enlarged,  but  this  the 
author  believed  to  be  accidental.  A  more  opaquo  and  expanded  portion  be- 
twccu  tbe  cephalio  extremity  and  the  surface  of  the  yelk-sao  appeared  to  bim  1 
to  indicate  the  rudimentary  heart.  1 

The  second  embr^-o  (Figs,  57, 58)  w.i.i  in  a  slightly  more  advaTiced  condition. 
Tn  it,  as  in  the  former,  the  amnion  and  allantois  were  not  fouod^  thougli  the 
adhesion  of  the  embryo  by  its  dorsal  aspect  to  the  inner  side  of  the  chorion 
renders  it  probable  that  tbe  amnion  was  farmed.  The  cephalic  and  caudal 
extremities  could  be  easily  dislingui.shed;  the  vertebral  groove  appciired  to  bo 
open  in  its  whole  extent;  there  was  a  more  perfect  intestinal  groove  than  in 
the  former  case,  and  there  was  an  irregular  shaped  mass  between  the  yelk  and  _ 
the  cephalic  extremity  of  the  embryo,  which  Professor  Tbompaoa  believed  to| 

'  For  tbe  data  00  which  these  calctilatiom  aro  fonotkd,  the  reader  La  referml  to  the  original 
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.  ^         It  of  the  heart.    No  distinct  trace  of  the  ompbulorocsenterio 
r^^dd1»  ob^rrvod.' 

Id  an  embrvo  of  fitlcca  to  eighteen  days,  described  by  Coste,  the  villi  of  the 
oboiioa  were  well  formed,  the  umbilical  vesicle  comtnunicated  large!/  with  tbu 
■ntestioe,  aod  the  allantois  was  present,  Duited  to 
th«  inuer  surface  of  the  chorion,  and  communicat-  ^'l^*  *^' 

iDg  by  a  large  pedicle  with  the  intestine.     Both 
ihe  &rianioi.-i  and  umbilical  vehicle  were  vascular.        ^7 
The  amnion  was  not  yet  closed.  '.\^\ 

In  ova  of  the  third  and  fourth  week  the  amnion 
ba«  been  found  eloi<ed,  the  rudimenta  of  the  eye, 
car,  maxillary  projections,  pharyngeal  arches,  cere- 
bral vesicles,  anterior  ana  posterior  extremities, 
liver  and  umbilical  cord  are  observed  (Fig.  59).         »^-t^ 

The  further  development  of  iho  embryo  will 
perhaps  bo  bettor  understood  if  we  follow  as  briefly 
as  [iDsaible  the  principal  facts  relating  to  the  uliief 
the  cranium,  the  pharyngcal-cavity,  mouth,  &c.,  the 
iwrroua  ucntrcis,  the  organic  of  the  senses,  the  circu- 
latory system,  the  alimentary  canal  and  it8  append- 
ages, the  organs  of  respiration,  and  the  gcnito- 
{Mrts  of  which  the  body  consists,  viz.,  the  spiue, 
urinary  oi^ans.'  The  re.-uler  ia  also  referred  to  the 
table  of  the  developnient  of  the  foetus  on  page  112. 
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DaieiopmerU  of  Ote  Spine, — The  first  trace  of  the 
fature^piiial  column  is  found  at  a  very  early  period 
of  fa.>taJ  life,  constituting  the  c/tonia  dorsalts  or 
noioch-mi  (Fig.  53).  This  is  a  cylindrical  tube, 
c^)mpo.-ied  of  a  trans|>arGtit  Kheath,  contaitiing  oin> 
bryoniii  cell*,  and  extending  lr<un  the  cephalic  to 
the  caudal  extremity  uf  the  foetus  below  the  spiual  canal.  The/>ro(9-Fer/e2>ra!  or 
jmrniiive  vertebrae  appear  early,  as  dark  spots,  which  soon  enlarge  and  form 
quadrangular  larain;fle,  one  on  either  side  of  the  chorda  dorsal  is,oommenciug  in 
the  cervical  region.  These  spread  out  and  bend  towards  aach  other,  co  as  to 
come  into  contaut  around  the  spinal  canal  and  inclose  it,  forming  the  rudiiucnt 
of  the  future  bodies  and  arches  of  the  vcrtebite,  as  well  as  of  the  vertebral  and 

lother  muscles.  This  primitive  vcrtobral  column  ix,  however,  entirety  mem- 
braooos  until  about  tlio  sixth  or  seventh  week,  when  cartilage  begica  to  be 
dopoaitod  in  it.     Ttie  proto-vertebne  do  nut  coiuuide  with  the  permanent  verte- 

'bm.  On  the  contmry,  each  primitive  vertebra  seuuratea  into  two  parts,  the 
opj-er  [Wirt  belonging  to  the  permanent  vertebra,  which  Hos  above  the  point  of 
Mparation,  and  the  lower  one  to  that  below.     The  chorda  dorsalis  becomes 

<  gradually  atruplitud,  except  at  the  part  correspoudiu^  to  the  intervals  between 
ibe  permanent  vertcbrse,  where  it  forms  the  intervertebral  disks.  ^Tbe  particular 
iaota  relating  to  the  ossification  of  the  spinal  oulumn  will  be  found  under  the 
deaoription  of  the  Vertebra:.) 

ihvelttjmiciii  of  the  CraTu'um  infferumt,  and  of  the  Face. — ^Tho  festal  cranium 
is  developed  from  the  primitive  vertebral  disks  aurrounding  the  upper  extremity 

*  A  tbird  (^Hy  t-nihryo  is  Sgnred  kBd  dfacribcd  io  thii  paper,  bat  the  satbor  is  more  iiDcertain 
•>  to  il«  dale. 

'  Tbe  acupc  ot  thi»  work  odIt  periDils  llic  briefest  ))o«iibI«  rvrerence  to  these  But>j«ctx.   TboM 

.  rbo  wiffh  10  ntnOj  thi^  f objovt  of  fniliryotonr  in  more  cl<.-tuil  an*  rcrcrrt-t]  to  Kulliker'^  Bntin'eJc*- 

Itotifujnrhidil^,  to  Ibe  cbnpters  on  the  <lovelupioeDl'  of  tbe  V4n»UH  «rK«i»  i'l  tti«  '<h  edilioa  of 

I^QAin'*  An<Ut^mtf.  or  tn  HrittitliB  ct  Hom-haid.  \ontttuj:   KUmeuts  trAnai-inut  dct^nplu^:  tt 

U'£iN6rv>*'-:7«: ;  to  Ihu  Utter  of  which  «urk:i  eiipei:iall>  the  vditur  must  trxpreito  h'm  ubligutiuu. 
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of  t*he  cbori^a  dorsalis.  These  advance  in  ihe  form  of  a  membranong  cspsale^ 
which  covers  the  end  of  the  chorJa  dorsalia,  forming  the  rudiment  of  the  baso 
gf  the  skull,  and  moalds  itself  on  the  cerebral  veiiicTfts,  90  as  to  constiiule  the 
niembrftne  in  which  the  vault  of  the  skull  is  developed.  The  membranous 
capsule  presents  at  the  base  of  the  skull  two  thickening's  (lateral  trnbccula!  of 
fiathke)  directed  forwards,  and  inoloaing  an  opening  (pituitary  opening^  which 
is  partly  closed  by  a  lUiuuer  membraue — the  middle  irabecula.  The  um>er  end 
of  the  chorda  dorsalis  tennina-ien  in  a  pointed  extremity,  which  extendti  alwut. 
as  far  forwards  as  the  body  of  the  sphenoid  bone,  where  it  becomes  lost  about 
the  situation  of  the  pituitary  bf>dy.  Tlie  membrane  becomes  replaced  by  carti- 
lage in  the  part  corresponding  to  the  base  of  the  akull  and  the  trabeculie.  A 
portioQ  of  this  primitive  cartilaginous  cranium  becomes  atrophied  and  disap- 
pears, a  pi^niQn  [KTsiats — forming  the  cartilages  of  the  noso  and  ihone  of  the 
articulations;  the  rest  forms  the  cartilaginous  nidus  of  the  basilar  part  of  the 
oeoipital,  the  greater  }>art  of  the  sphenoid,  the  petrous  aud  mastoid  portious  of 
the  temporal,  the  ethmoid  bone,  and  the  septum  nasi. 

As  the  cerebral  extremity  of  the  foetus  grows  it  becomes  twice  bent  forwards 
on  its  own  axis  (l'"ig.  61).  Thu  upper  or  posterior  curvature  is  called  the  cere- 
oral  ;  the  lower  or  anterior,  the  frontal  pro- 
tuberance. From  the  anterior  end  of  the 
chorda  dorsalis  four  prolongations  proceed 
on  either  side,  and  meet  in  the  midale  line 
(Fig.  60,  4,  7,  8,  e_).  These  are  the  pharyn- 
geal  arches,  and  in  thmn,  and  in  the  frontal 
protuberance,  certain  bonas  arc  developed, 
which  are  called  secondary  boucs,  to  distin- 
guish them  from  tliose  above  enumerated, 
which  are  formed  from  the  primitive  cra- 
nium itself.  Between  the  first  ])harTngcaI 
.iroh  and  the  frontal  protuberance  is  situated 
the  buc4ail  denreseion,  which  afterwards  be- 
comes the  cavity  of  the  mouth.  The  frontal 
protuberance  next  gives  oft' two  lateral  parts 
(lateral  frontal  protubemnees),  on  eacn  of 
which  a  depression  is  formed,  the  olfactory 
fo.ssa,  houndud  on  cither  side  by  the  intonial 
and  external  nasal  processes.  There  is  a 
groove  external  to  llie  external  nasal  pro- 
cess, which  alYtirwards  is  transformed  into 
the  lachrymal  canal,  and  another  groove 
loading  from  the  olfactory  fossa  to  the  buc- 
cal cavity — the  nasal  groove. 

The  first  pharyngeal  arch  divides  at  its 
anterior  extremity  into  two  parts — a  superior 
and  inferior  maxillary  protuberance.  The 
latter  unites  very  early  to  iU  fellow  of  the 
opposite  side  to  form  the  lower  jaw.  The 
auperior  maxillary  protuberances  are  displaced  outwards  and  unite  to  the  ex- 
ternul  nasal   process ;  from  this  part  are  developed   the  internal  plate  of  the 

fiterygaid  process,  the  palate  bone,  the  superior  maxillary,  and  the  malar.  The 
ftteral  masses  of  the  ethmoid,  the  os  unguis,  and  nasal  tones  are  furnished  by 
the  internal  nasal  process.  The  rest  of  these  processes  on  either  side  are  united 
into  a  single  protuberance,  the  incisive  tubercle,  from  which  the  intermaxillary 
bone  and  the  middle  of  the  upper  lip  are  formed,  and,  according  to  some,  the 
vomer. 

Besides  the  lower  jaw,  the  inferior  maxillary  protubernnco  furnishes  a  transi- 
tory cartilaginous  mass — the  curtilage  of  Meckel — from  which,  the  malleus  and 


Pom  g(»o»in))rj'rnjf  21  fi  2ft -triy*.  (M»^- 
BiDnl  15  liui**  )  I.  FniDKtl  iiruDiinenc*.  I, 
9.  Highi  ao<l  l*a  oiracLL>r]r  TuhB'  4.  Inf*- 
rior  inaxtllaT/  tuberclrs,  uiiil«il  in  th«  ntiddU 
IIbb.  &.  Euporinr  ouullLitTj  tuti«ial<ti).  4. 
Ilfivtii,  T.  Swonil  {ilurjnicnL  kroli.  8. 
Third.  0.  Fiwrtb.  19.  PrlmlllTo  tiaalar 
wtlelv.     11.  IVIiD!tlv»Bai]lioT;  ipficlM. 


i 


DEVELOPMKNT  OF  THE  NERTOUS  CENTRES. 


09 


i?wn«  arc  formctl.  The  remains  of  Jteckel'a  cartilnge  persist  as  long  as  till  tlio 
end  oi  the  sevuittli  or  the  eighth  monih  of  fuiial  life,  in  the  form  of  a  rod  of 
cartilage  lying  inside  the  lower  jaw.  From  tho  second  pharyngeal  arch  are 
formed  the  stapes  and  sUpedius  muscle,  the  pyramid,  tho  styloid  process,  the 
Bif  lohyoid  lixuinoiit,  and  iho  small  cornu  of  the  hyoid  l>onc.  The  great  conm 
and  ho*iy  of  the  hyoid  Iwne  are  developed  from  the  third  arch,  while  the  fourlli 
pharyngeal  arch  enters  merely  into  the  formation  of  iho  soft  parts  of  the  neck, 
and  does  not  give  origin  to  any  special  organ.  The  pharyngeal  or  branchial 
Aasures  are  four  in  number,  the  fourth  being  situated  behind  or  below  the 
fourth  arch;  the  first  porsii^lit,  though  only  in  a  norlion  of  its  extent,  forming 
the  Eiulachian  tube,  the  mcntus  auditoritis,  ana  the  tympanic  cavity.  Tba 
other  fiaadrea  are  wholly  clo^  by  the  tiixtb  week. 

Dewhpnuntt  of  the  Pahte. — The  buccal  cavity  is  at  first  common  to  t}io  month 
and  nose.  Then  a  lamella  is  given  oiT  from  tho  superior  maxillary  tuberosity 
on  either  aide,  which  is  directed  horizontally  inwards.  These  two  palatine 
lamclbe  meet  in  the  median  line,  in  front,  about  the  eighth  week,  and  by  the 
ninth  week   the  septum  should  be  complete.     The  su[>erior  maxillary  bonea 

'         "    '  '     in- 
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student  will  notice  that  the  various  forms  of  harelip  corre^pocd  to  various 
interruptions  of  the  process  of  union;  thus  the  ordinary  single  harelip  on  one 
side  of  tho  median  line  results  from  the  mere  absence  of  union  on  that  ^idc, 
between  the  soft  parts  which  cover  the  incisive  bone  and  those  connected  with 
the  proper  superior  maxillary;  if  this  occurs  on  both  sides,  we  have  tho  sim- 
plest form  of  double  harelip;  if  besides  this  tho  intermaxillary  bono  remains 
QQUuiled,  it  usually  is  carried  forward  at  the  end  of  the  vomer,  forming  the 
double  harelip,  complicated  with  projection  of  the  intermaxillary  bone;  if, 
added  to  this,  tb«  palatine  lamella)  also  remain  unu- 
nited, we  have  the  uomjjiute  degree  of  iissureJ  palate  '  fig.  CI. 
and  harelip.  Fissure  of  the  soft  palate  only,  or  of 
the  8o(^  ana  a  portion  of  the  bard,  represent  various 
degrees  of  non-union  of  the  palatine  lamella). 


»>  • 


DevelopmaU  of  the  Nervota  Ckntret. — The  medullary 
groove  above  described  (pngcfil)  presents  about 
the  third  week  three  dilatations  at  its  upper  part, 
eepftrsiad  by  two  constrictions,  and  at  its  posterior 
part  another  dilatation  called  the  rhomboidal  sinus. 
Soon  aficrwarda  the  groove  becomes  a  closed  canal 
imedulJary  canal),  and  a  soft  blastema  is  deposited 
in  U  whicb  lines  it,  curre^jxtndiu^  to  it-s  dLlatations, 
and,  like  it,  assuming  a  tubular  form.  This  is  the 
mtlirocnt  of  the  cerebro-spinal  axis.  As  the  embryo 
growa,  ita  cephalic  part  oecomea  more  curved,  and 
the  three  dilatations  in  the  anterior  end  of  the  primi- 
tive cerebro-spinal  axis  become  vesicles  distinctly 
separated  from  each  other -(Fig.  CI).  These  are  tho 
cerebral  Toslcles — anterior,  middle,  and  posterior. 
The  anterior  cerebral  veaiele  (situated  at  this  period 
quite  below  the  middle  vesicle)  ia  the  rudiment  of 
the  lateral  and  third  ventricles,  and  of  the  parts  sur- 
iwinding  them — viz.,  the  cerebral  hemispheres,  o|>tic  tbaljimi,  corpora  striata, 
corpos  callosum,  fornix,  and  all  the  parts  winch  form  the  floor  of  tho  third 
Ventricle.  The  middle  vesicle  reprxisents  the  aqueduct  of  Sylvius,  with  tho 
corpora  qujulrtgeniina,  and  the  crura  cerebri.    The  posterior  vesicle  is  deve- 
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loped  into  the  fourth  ventricle,  and  Us  walls  form  the  cerebellum,  pons  Vnrolii, 
medulla  obloogata,  and  parts  in  the  floor  of  the  fourth  ventricle.  'I'he  RUtero- 
jjosierlor  fls.suru  which  indicates  the  division  of  the  brnin  into  two  halves 
appeara  early,  and  the  primary  anterior  aad  posterior  cerebral  vesicles  aro 
aJgo  soon  divided  by  a  transverse  fissure  into  two  parLs,  so  as  to  constitute  Hvg 
permanent  rudiments  of  the  bratn  and  medulla  oblongata.  The  middle  pri- 
.IDary  vesicle  remains  undivided. 

The  anterior  part  of  the  anterior  cerebral  vesicle  (Vorderhim,  fore  brain) 
constitutes  the  cerebral  hemispheres,  corpus  callosuro.  corpora  striata,  fornix, 
.lateral  ventricles,  and  olfactory  nerves.  These  parts  lie  at  first  quite  covered 
and  concealed  by  those  formed  from  the  middle  vc^ficle,  and  bv  the  optic 
thalanii,  which,  with  t!ie  optic  nerves,  the  third  ventricle,  and  the  parts  id 
its  floor,'  aro  ftirni.slu-d  by  the  posterior  portion  of  the  anterior  vesitde  (Zwis- 
ohcnhirn,  intermediary  orain).  By  the  third  month,  however,  the  hemis- 
pheres have  risen  above  the  optio  thalnmi,  end  by  the  sixth  month  above  the 
cerebellum,  fissures  are  seen  on  the  surface  of  the  hemispheres  at  the  third 
month,  but  all  except  one  di.sappear.  This  one  persists,  aad  forms  the  fissure  of 
Sylvius.  The  permanent  fissures  for  the  convohitions  do  not  form  till  about 
the  seventh  or  eighth  month.  The  middle  cerebral  vesicle  (Mittelhirn,  middle 
brain]  is  at  first  situated  at  the  summit  of  the  angle  shown  on  Fig.  61.  Ii«  »or- 
iace,  at  first  smooth,  is  soon  divided  by  a  median  and  transverse  groove  into 
four  tubercles  (lubcrcula  quadrigcmina),  which  are  gradually  covered  in  by  the 
growth  of  the  cerebral  hemispberes.  The  cavity  diminishes  as  its  walls  thick- 
en, and  coiiiracts  to  form  the  aqueduct  of  Sylvius.  The  crura  cerebri  ore  also 
formed  from  tliis  vesicle.  The  third  primary  cerebral  vesicle  is  divided  at  an 
early  period  (betwoeu  the  ninth  and  twclflh  week)  into  two,  the  anterior  part 

(Ilinterhirn,  hinder  brain),  forming  thecerol>ollura,  and 
Fig.  62.  a  membrane  (niambrana  obturatrix),  which  closes  the 

npper  part  of  the  fourth  ventricle,  and  which  disap- 
pears as  development  progresses;  its  posterior  part 
(Naohhim,  after-brain)  forms  the  medulla  oblongata, 
with  tlie  Tesiiform  bodies  and  auditory  nerves. 

Wlien  the  medullary  groove  is  closed,  the  foetal 
spinal  marrow  at  first  occupiea  the  whole  of  the  canal 
so  formed.  It  presents  at  first  a  large  central  canal, 
which  gradually  contracts,  and  in  al^er  life  is  do 
longer  perceptible  to  the  eye,  though  it  is  still  via- 
ble on  microscopio  Hections  (p.  64).  After  the  fourth 
month  the  spinal  column  begins  to  grow  iu  length 
,  5      vc_-       -.    more  rapidly  thnn  the  inedulla,  so  tli.it  the  latter  no 

e«,ii.a«rth-.«*dnii«ia.h«  ^"'"B^^  Occupies  the  whole  canal.  The  ganglia  and 
©enkiii  Ttgica.  nt  iix  yn^  anterior  foots  of  the  nerves  aro  perycptibie  at  the 
<aiBe'>iii'<l  60  iii(iin»iflr»).    I.    fourth  week,  the  posterior  roots  at  the  sixth.     The 

cord  is  comiK>Hod  at  first  entirely  of  uniform-looking 
cells,  which  soon  separate  into  two  layers,  the  inner 
of  which  forma  the  epithelium  of  the  central  canal, 
while  the  outer  forms  the  central  gray  Hubstance  of 
the  cord.  The  white  columns  are  formed  later;  their 
rudiments  can  bo  detected  about  the  fourth  week, 
rai  «oiiimn.  ».  P-tiorror  wi-  The  central  canal  of  the  spinal  cord  is  at  first  unclosed 
BMii.  10.  Anurinrroota.  IL  behind,  excopt  by  the  epithelial  layer,  but  at  the  ago 
Pi«i«Hiir  root*.  of  uiuo  wccks  iho  medullary  substance  is  unite*!  hero 

also.  The  ganglia  appear  to  bo  developed  from  iha 
protovcrtebral  disks,  and  it  \s  possible  that  the  posterior  roots  also  are;  tho 
anterior  roots  proceed  from  tho  medulla  itself.    The  development  of  the  uervea 
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has  not  ret  been  followed.    The  sympatbetio  can  be  seen  &a  a  knotted  cord  at 
the  end  of  the  second  iiionlb. 

Tbo  cerebral  and  spinal  membranes  are  altto,  according  to  Kulliker,  a  pro- 
doctioo  from  the  protovertebraJ  disks,  and  are  re«;oguizablu  about  ibe  sixth 
week.  &.<!  tlie  fiKHure-s  t^ciuirating  tliv  purtti  of  the  cerebro-spiiml  axis  appear, 
kbo  membranci  i-xtund  down  them,  aim  the  pla  mater  passes  into  the  ocrobral 
reotricles.  Bischoff,  however,  describes  the  pLi  mater  and  arachnoid  as  deve- 
loped from  the  uerebrul  ve&iclus,  and  funned  in  the  position  wbiub  they  perma- 
nently oceupy. 

Devehpmcnt  of  ike  Eye. — The  first  rudiment  of  the  eye  is  seen  about  the  third 
week,  in  a  vesicle  (primitive  ocular  vesicle),  which  oommanicatcs  with  the  first 
cerebral  vesicle,  and  af^er  the  latter  is  divided  into  two,  communicates  with  its 
posterior  division^the  Zwischeuhirn  or  intermediary  brain — by  a  hollow 
sialk.  which  afterwanl.-*  becomes  the  optic  nerve.  This  primitive  ocular  vesi- 
cle, derived  from  the  cerebral  nia^w,  ig  invested  by  a  layer  from  the  epidermic 
lamina  of  the  blastoderm;  from  the  latter  layer  are  derived  the  conjunctivae 
the  epithelium  of  the  cornea,  and  the  cry^^talline  Icn^;  while  the  cephalic  layer' 
givftii  origin  to  Ibe  vitreous  body,  the  fibroad  coat  of  the  eye  (sclerotic  and 
oornoa),  the  choroid  and  iris,  and  the  relina. 

The  Ions  in  formed  by  a  thickening  of  ibc  epidemic  layer,  opposite  to  the 
primitive  ocular  vesicle,  by  whii:h  that  vesicle  is  at  first  ileprea-HMl,  and  then 
reversed  iu  the  manner  inJicatctl  by  the  annexed  figures;  so  that  the  cavity  of 
the  primitive  ocular  vesicle  is  finally  obliterated.  As  this  process  takes  place, 
a  secondary  cavity  (secondary  ocular  vesicle)  is  formed  bciwoen  the  rudi- 
mentary lens  and  the  coats  of  the  reversed  primitive  vesicle,  and  in  this  spat 
the  vitreous  humor  is  secreted. 

Fip.  63. 
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The  lens  Is  at  first  a  mere  depression  in  the  epidermic  layer.  When  this  is 
closed  the  lens  becomes  a  vesiule,  lormcil  of  epithelial  cells,  which  grow  and 
fill  it*  cavity,  becoming  gradually  trani^formM  into  fibres.  It  is  at  first  sur- 
rounded by  a  vascular  membrane^the  vascular  cap.^ule  of  the  Ions — which  is 
connected  with  the  lermination  of  the  temporary  artery  (hyaloidj  that  forms  the 
continuation  of  the  central  artery  of  the  retina  ihrough  the  vitreous  chamber. 
This  vascular  capsule  of  the  crys^lnlliiio  lens  forms  the  membrane  pupillaris 
(described  under  the  Anatomy  ot  the  Eye),  and  attaches  the  borders  of  the  iris 
to  the  cjipsule  of  the  lens.     It  disappears  about  the  seventh  month. 

Tlie  s:lon)tie  and  cornea,  except  the  epithelial  layer  of  the  latter,  are  formed 
from  the  outer  layer  of  the  reversed  primitive  ocular  vesicle,  the  relina  from 
the  inner  layer;  the  pigment  of  the  choroid  is  aliu)  derived  from  the  inner  layer, 
its  proper  tissue  from  one  of  these  layers,  but  which  has  not  vet  been  deter* 
mined.  The  cavity  of  the  primitive  ocular  vesicle  dJsappearti'as  that  of  the 
optic  nerve  does. 
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The  eyelids  arc  formed  at  the  end  of  third  raonth,  as  amall  culaneoas  foldn, 
which  come  tug«thur  in  iVoiit-  of  the  glolie  and  cohere.  ThU  uniou  in  broken 
np,  and  the  eyeliiis  separate  before  the  eud  of  Fuetol  life. 

The  lachrymal  canal  appears  to  re-suh  from  the  non-closure  of  a  fissure  which 
exists  between  the  external  uasal  proc&»  and  the  maxillary  process  (p.  &$). 

DevelopTiurU  of  the  Ear. — ^The  first  rudiment  of  the  ear  appears  about  the  same 
time  as  that  of  the  eye,  in  the  form  of  a  vesicle  (primitive  auditory  vesicle,  Fipr. 
60,  11)  situated  close  on  the  outside  of  the  third  cerebral  vesjcle,  though  not 
communicating  with  it.  It  is  formed  by  u  duprestiion  of  the  epithelium  over 
the  second  pharyngeal  arch,  which  becomes  converted  into  a  closed  sac.  From 
this  vesicio  the  internal  ear  is  developed.  The  auditory  nerve  is  described  either 
as  a  projei_'tion  from  ilie  third  cerebral  vesicle,  or  as  nn  independent  formation 
which  unites  with  both,  aTid  thus  establishes  a  communication  between  the 
cerebral  and  the  auditory  vesicles.  Tlie  middle  ear  and  Kustacliian  tnbe  con- 
stitute the  remains  of  the  first  pharyngeal  or  branchial  cleft.  The  formation 
of  the  ossicles  of  the  tympanum  lias  been  already  pointed  out,  viz.,  the  iuous 
and  malleus  from  Meckel's  cartilage,  an<l  the  stapes,  with  its  muscle,  from  the 
second  pharyngeal  arch.  These  parts  project  into  the  flrgi  pharyngeal  cleft, 
which  remains  occupied  by  connective  tissue  during  the  whole  or  fcetal  life, 
according  to  Kolliker.  The  inembrana  tympani  Ibrms  across  the  cleft,  dividing 
it  into  nn  outer  and  inner  portion.  The  pinna,  or  external  ear,  ia  developed 
from  the  soft  parts  uovering  the  first  pharyngeal  arch. 

Development  of  the  Xme. — Two  fossw  (olfactory  fossae)  have  been  already 
'apokenof,  which  are  found  bwlow  and  in  frnui  of  the  oculnr  vesicles  and  the 
upper  maxillary  projection  (Fig.  60,  2,  3).  They  appear  about  the  fourth  week. 
Their  borders  become  prominent,  and  the  foasffi  deepen,  except  at  the  lower 
Wirt,  where  they  lead  by  a  groove  (olfactory  groove)  into  the  buccal  cavity. 
This  groove  isbounded  by  the  internal  nitd  external  nasal  process.  Aa  the 
superior  maxillary  projeetitm  increajwis,  ilie  olfactory  groove  is  iransformcd 
into  a  deep  canal,  the  rudiment  of  the  two  superior  meatus  of  the  nose.  As  the 
palntiTic  septum  is  formed,  the  buccal  cavity  is  divided  into  two  parts,  the  upper 
of  which  represents  the  inferior  meatus  of  the  nose,  while  the  lower  forms  the 
mouth.  The  soft  parts  of  the  nose  are  formed  from  the  coverings  of  the  frontal 
projection,  and  of  the  olfactory  fossie.  The  nose  is  perceptible  about  the  end 
of  the  second  month,  The  nostrils  are  at  first  closed  by  epithelium,  but  this 
diAap]>ears  about  the  fifth  month. 

The  olfactory  nerve,  as  above  pointed  out,  is  a  prolongation,  at  first  in  the 
form  of  a  hollow  stalk,  from  the  anterior  cerebral  vesicle. 

The  Devehpmfitit  of  the  Teeth  is  spoken  of  in  the  body  of  the  work. 

Development  of  the  Skin,  Glands,  ami  Soft  Parts, — -The  epidermis  is  produced 
from  the  external,  the  true  skin  from  the  middle  blastodermic  layer  (Fig.  53, 
19,  20).  About  the  fifth  week  the  epidermis  presents  two  layers,  the  deeper 
one  corresponding  to  the  rete  mucosum.  The  subcutaneous  fat  formsabout  the 
fourth  month,  uud  the  papillaj  of  ttic  true  skin  about  the  sixth.  A  considerable 
desquuniHtion  of  eptdermi«i  takvs  place  during  fcetal  life,  and  this  desquamated 
epidermis  mixed  with  a  sebaceous  secretion  constitutes  the  vemix  caseosn,  with 
which  the  skin  is  smeared  during  the  last  three  months  of  foetal  life.  The  nails 
are  formed  at  the  third  month,  and  begin  to  project  from  the  epidermis  aboub 
the  sixth.  The  hairs  appear  between  the  third  and  fourth  month  in  the  form 
of  a  depression  of  the  deeper  Inyer  of  the  epithnlium,  which  then  becomes 
inverted  by  a  projection  from  the  papillary  layvr  of  the  skin.  The  papilla 
grows  into  the  interior  of  the  epithelial  layer,  and  finally,  alwut  the  fifth  month, 
the  fujtal  hairs  (lanugo)  appear  first  on  the  head  and  then  on  the  other  parts. 
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These  hairs  drop  off"  after  birth,  and  give  place  to  the  permanent  hairs.  The 
aadoriferotu  aua  Mbjie(;ous  glands  are  aIho  formal  from  iha  t^pitlieliul  laver 
ftbout  the  (IMi  and  sixth  month  Te.«pectively.  The  mammary  glaud  is  also 
formed  from  the  deeper  layer  of  the  epithelium.  lU  first  rudimeut  ia  seen 
aboQt  the  third  month,  in  the  form  of  a  Hmall  projection,  from  whiuh  others 
radiate,  and  which  then  give  ri»e  to  the  gUadutar  folliulc^  and  ducts.  The 
derclopment  or  the  former,  huwerer,  rumaiuH  imperfect,  except  in  the  aduU 
female,  and  especially  after  pregnancy. 

The  m'uela  become  %'i.sible  about  the  seventh  or  eighth  week.  The  source 
of  their  deTeU>pment  is  not  completely  determined,  for  the  muscles  of  the 
limb».  The  vertebral  muscles  ai>pear  to  be  developed  from  the  "musculir 
Iftmin«"  of  the  primitive  vertebral  disks  (Fig.  63,  13),  and  the  muscles  of  the 
Deck  iind  jnw3,  as  well  as  those  which  inclose  the  cavities  of  the  thorax  and 
abdomen,  are  also  formed  from  the  game  source.  They  do  not  meet  ju  the 
middle  Hne  of  tho  body  till  about  tho  fourth  month.  The  cutaneous  musoles 
are  developed  from  the  cutaneous  portion  of  tho  middle  blagiodermio  layer. 

Dewliipment  of  0\x  ITmrt  ami  Greid  VexsfU. — The  first  traro  of  the  heart  is 
fouiKi  about  the  tenth  or  twelfth  day,  in  the  form  of  a  ntas.^  of  cclU  procccling 
from  the  middle  layer  of  the  blastixlennio  vesicle,  and  the  anterior  wall  of  tho 
intestinal  cavity.  It  soon  forma  a  bent  lulie  lyin^  in  front  of  the  embryo,  and 
only  connected  to  it  by  its  vessels  (Fig.  59,  \A).  The  he:irt  is  situated  at  fir«t 
at  the  anterior  end  of  the  embryo,  lying  opposite  the  last  two  cerebral  vesicles. 
As  the  head  is  devclopeil,  the  heart  falls  as  it  were  backwanls  to  tho  lower  part 
of  the  neck,  and  then  to  the  thorax.  Tt  fill!*  the  whole  tlioracic  cavity  about 
the  second  month.  As  the  lungs  and  thoracic  parietes  form,  the  heart  as^sumoa 
it5  permanent  po:(ition.  The  tube  is  aoon  curved  into  the  shape  of  the  letter 
S,  t^e  arterial  part  being  situated  above,  in  frout,  and  lo  the  ri>rhl,  tho  venous 
below,  behind,  and  to  the  left.  Traces  of  tho  auricular  appendages  are  early 
perceptible  on  the  venous  part.  Then  the  walls  of  the  ventricular  portion  bcgii 
to  thicken  in  regard  to  the  auricular  part.  The  ventricle  is  separated  by  a  con* 
Btriction  from  the  dilated  part  above,  which  corrcspondi  to  tho  aortic  simis  or 
bulb  (Fig.  64, 1),  and  from  the  posterior  or  auricular  ditatutioo.    Then  each  of 
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these  three  parts  becomes  subdivided  by  a  septum.  After  the  completion  of 
the  ventricular  septum  the  auricular  is  commenced.  Ttie  septum  veutriculorum 
is  at  first  almost  transverse,  and  dividua  off  a  smallur  portion  (the  right  ven- 
trtelel  from  the  common  cavity.  This  septum  Is  complete  about  tho  eighth 
week^  aud  then  the  iuiorauricular  begins  to  grow,  commencing  from  above  and 
behind,  and  coalescinjr  with  the  edge  of  the  interventricular  aeplum,  go  as  to 
leave  an  orifice  (auriculo-veutricular)  on  either  side.    The  auricular  septum, 
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howeirer^  is  not  complete  during  foetal  life,  but  leaves  as  aperture  (foram< 
ovaltij  by  wluuU  tb*;  two  auriclejs  couiiuuuicate. 

Tbo  heart  in  ui  tirai  composed  of  a  moss  of  Toiml  cells,  but  its  rhjihinic  con- 
traclious  can  be  oljservcd  even  m  ibis  couditiou  before  ibe  Uevcloumom  of  any 
muscular  fibres,  and  ereu,  aucorUiug  tu  aoiiio  auLlioro,  before  it  is  in  coddccUoq 
with,  any  vessels. 

The  vcHselis  wbioh  are  in  communiuutLDa  with  the  foetal  heart  jire  as  rollows; 
In  its  earliest  stale  the  circulation  is  external  to  the  embryo.  Tins  primitive 
eirculation  appears  about  tho  fittetiiith  day,  uud  liisis  till  the  fitlh  week.  It  con- 
sists of  two  arteries,  tlia  first  aortic  arches,  which  unite  into  a  single  artery, 
runniug  dowu  in  front  of  tlie  primitive  vertebrae  and  in  the  walU  of  tbe  iules* 
linal  cavity,  and  joining  in  a  sin^'le  artery,  which  again  divides  into  two 
primilive aorlx OT  iwr/fimijirtcries,  and  these  give  ofFfivc  orMix  oinp)tah-meamteric 
arteries,  wbiuh  ramify  in  the  germlitul  area,  forming  with  iheir  jmrent  trunks 
a  close  network,  terminating  in  veins,  which  convoriio  lowanls  a  venous  trunk, 
the  lenninal  sinns.  Tbis  vessel  surrounds  the  vascular  portion  of  the  germinal 
area,  but  does  not  extend  up  to  the  anterior  end  of  the  embryo.  It  terminates 
on  cither  aide  iu  a  vein  called  omphalo-mesenterio.  The  two  omphalo-mcien- 
teric  veins  open  by  a  single  trunk  into  tbe  auricular  extremity  of  the  heart. 
Thi.H  primitive  circulation  extends  gradually  from  llie  germinal  area  over  the 
whole  of  the  umbilical  vesicle,  and  disapj)eflrs  as  the  latter  becomes  atrophied. 
In  a  more  advanced  state  of  the  embryo,  the  position  of  this  iirtit  puir  of  aortic 
arches,  corrosponds  to  the  first  pharyngeal  arch.  Next  in  Huccessiun,  other 
pairs  of  arches  are  formed  bohind  tlielirst'  (Fig.  Go).  The  total  number  is  five, 
out  the  whole  five  pairs  do  not  exi.st  together,  lor  the  first  two  have  disappeared 
b«_'fore  tbe  others  are  rorme<l.  These  two  linve  no  representatives  in  the  per- 
manent structures.  The  third  pair  gives  origin  to  the  carotids,  the  fourth  j^r 
forms  tbe  innominata  aad  subclavian  on  the  right,  the  arch  of  the  aorta  and 
subclavian  on  the  left.  The  fifth  forms  on  the  left  aide  the  pulmonary  artery, 
the  ductus  arteriosus  and  the  dcbcouding  portion  of  the  thoracic  aorla.  Ita 
right  branch  dinappcars. 

The  ascending  portion  of  the  arch  of  tlie  aorta,  and  the  root  of  the  pulmo- 
nary artery,  are  at  tirst  blended  together  in  lliu  common  dilatation  (aortic 
ifinus),  which  has  been  above  spoken  of  as  connected  with  tho  ventricular  end 
of  tbe  rudimentary  heart  (Fig.  (Ji,  1).  The  septum  which  divides  this  common 
artery  into  two  begin.i  to  appear  very  early,  even  before  tho  interventricular 
septum.  The  formation  of  the  permanent  vessels  is  shown  by  the  following 
diagraia: — 

Fig.  63. 
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■  The  position  of  (he  lint  four  of  tliose  oortia  arehm  a  hcbiad  tbe  carrcgpotidiDg  phttrjupcal 
nrnlien,  snd  tkut  of  ihi?  DrtJi  bohiod  th«  funrtli  pb&rj-Qg^Kl  eled. 
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The  descending  aorta  appears  to  be  the  rcinnnnt  of  the  art«ry  fonned  bj  the 
QDiOD  of  the  iwo  primitive  aortse.  The  oniphalo-ineaenl«rio  arieriea,  which 
spring  from  these  latter,  ail  disappear  except  one,  which  remainttafl  the  8Q[)crior 
mesenteric  artery.  The  umbilical  arteries  are  at  first  the  terminationB  of  the 
two  primitive  aorlse,  but  when  these  veseeU  are  united  into  one,  the  umbiliool 
arti?rie-t  appear  as  brancfaeis,  and  the  aorta  itself  ends  in  a  caudal  prolongation, 
irhich  afterwards  becomes  the  middle  sacral.  The  common  and  internal  iliac 
srturies  are  the  only  pvrmaueut.  reuioiu:!  of  the  umbilical  arteriea  (see  Internal 
Iliac  Arteries.) 

Vtrin*. — ^The  primitivo  venous  circulation  hag  been  deecribed  above,  the  two 
omphalo' mesenteric  veins  opening  by  a  common  trunk  into  the  lower  end  of 
the  tnbc,  which  represents  the  heart.  The  next  state  of  the  venous  circulation 
ifl^that  at  abont  four  weeks  there  h  found  a  single  vein  lying  behind  the  in- 
testinal cavity  (not  in  front  of  it,  as  tlie  temporary  omphalo-mcsentcric  vcina 
do),  and  receiving  the  trunk  vein  from  the  intestine  (mesenteric).  Two  um- 
bilical vtilns  are  early  formed,  and  open  together  into  the  common  trunk  of 
lbs  omph a lo- mesenteric  vein.  They  receive  branchos  IVom  the  allantois  and 
anterior  surface  of  the  cm]>ryo.  The  right  vein  soon  disappears;  the  left  um- 
bilical vein,  on  the  c<>ntrary,  grows  till  it  becomes  the  trunk  ves&el  into  whiub 
the  omphalo-mcsenteric  vem  and  its  mesenteric  branch  appear  to  open.  Next 
the  liver  begins  to  be  formed  around  the  umbilical  vein,  and  then  this  vein 
sends  branches  into  that  gland  (aflerent  veins)  which  aAerwards  become  the 
irtnl  veins  in  the  interior  of  the  liver,  and  which  give  origin  to  other  vcina 
{effereut),  which  return  the  blood  from  the  liver,  and  form  afterwards  the 
lepattc  veins.  The  portion  of  tha  umbilical  vein  between  the  giving  off  of 
"le  future  portal  vessels  and  the  reception  of  tho  hepatic,  form.s  the  duclaa 
tTenosus.  The  mesenteric  vein  communicutes  at  first  with  the  ompUalo-mesen- 
>tenc;  whoa  the  vcina  of  tite  liver  are  formed,  the  omphalo-mescnieric  la  trans- 
ferred from  the  umbilical  vein  to  the  right  afiereuL  hepatic.  A  portion  of  it 
persiita  and  forma  the  trunk  of  the  portal  vein. 

I     Th«  Bvstemio  veins  are  developed  from  four  trunk  veins,  two  on  either  side, 
[above  and  below,  which  appear  before  the  formation  of  the  allantois  or  the 
'umbilical  vcs.'wls.     These  unite  into  oim  canal  on  cither  side  (canal  of  Cnvier), 
which  open  into  th«  common  trunk  of  the  omphalo-mesenteric  veins,  and  00 
into  the  aunoular  portion  of  the  rudimentary  heart.    These  four  primitive 
veins  lie,  two  of  them  in  front,  the  anterior  cardinal,  or  jugular  veins,  and  tho 
[other  two  behind,  the  posterior  cardinal  veins.   As  the  umbilical  vein  increases, 
ind  the  omphalomesenteric  diminishes  in  volume,  the  sinuses  of  Cuvier  are 
transferred  to  the  former  vein,  and  when  the  inferior  cava  is  formed  and  tho 
umbilical  vein  become*  merely  itd  tributary,  the  fltnu.<4C8  of  Cuvieropen  into 
the  inferior  vena  cava.    At  a  later  period  the  portion  of  the  vena  cava  inferior, 
^between  the  opening  of  the  sinuses  of  Cuvier  and  the  auricle,  disappears,  and 
Itben  tho  auricle  receives  three  veins — via.,  the  inferior  cava,  and  the  iwo  sinuses 
of  Cuvier,  which  are  now  called   right  and   lefl  superior  vena  cava  (Fig.  66). 
The  sajKfrior  cardinal,  or  jugular  veins,  wliicli  form  the  upper  branches  of  the 
riniuea  of  Cuvier  on  either  side,  unite  about  the  second  month  by  a  transverse 
anastomosing  branch.     The  left  superior  vena  cava  assumes  an  oblique  posi- 
tion, and  empties  iLscIf  into  the  lower  and  left  end  of  tho  auricle.     Finally,  its 
Jl^Srunk  disappears,  while  Its  orifice   is  trausforntcd  into  the  coronarv  sinus,  in 
'hicfa  tho  great  cardiac  vein  opens.     The  right  sinus  of  Cuvier,  or  superior 
vena  cava,  persists;  tho  transverse  anastomositig  branch  between  the  two  jaau- 
.  lar$  becomes  the  left  innominate  vein,  and  the  end  of  the  right  jugular  the 
jht  iniiominato.     Tho  venous  circulation  in  the  lower  part  of  the  embryo  is 
"■I  first  rnrried  on  by  the  inferior  cardinal  veins,  which  return  tho  blood  from 
the  WoIQian  bodies,  and  receives  branches  corresponding  to  the  intercostal, 
lombar,  and  crural  veins. 
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Bctwcon  the  roiinli  and  fil^li  wi'ek,  ilio  inferior  vena  cava  begins  to  appear 
in  tlio  form  of  a  vessel  wliicb  passes  upwards  bcbiDU  vbe  liver  and  Wtwuen  tbo 


Fig.  66. 
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two  WolfTmn  bodies.    It  ano-^^tomoscs  below  with  tho  two  cardinal  veins,  and 
with  the  crural  veins,  whii:h  gradually  come  to  open  into  It. 

The  middle  part  of  tho  cardinal  veins  dit>apptiar5;  th^ir  distal  extremitiea 
persist  as  tho  hvpoga.strio  vuiius,  which  opoa  along  with  the  crural  into  the 
vena  cava,  forming  the  iliac  and  otliur  veins  of  tlio  lower  extremities.  Tbo 
terminatioo  of  eaub  cardinal  vein  abovu,  in  the  sinus  of  Cuvier,  or  superior 
cava,  utso  persisla.  Tbu  central  atrophied  portion  of  tbe  canlinal  veins  is  re- 
placed  by  a  vein  on  either  side,  called  posterior  vertebral,  which  receive  the 
intercostal  and  lumbar  veins,  and  are  soon  united  by  an  oblique  anastomosing 
branch.  The  right  vertebral  vein,  together  with  tlic  persistent  termination  of 
the  right  cardinal  vein,  forms  the  great  azygos  vein.  Tbe  distal  portion  of  the 
left  vertebral  vein  with  tho  oblique  anastomosing  branch,  forms  the  small 
azygos;  and  the  upper  part  of  the  left  vertebral,  with  the  persistent  termina- 
tion of  the  left  cardinal,  forms  the  luft  superior  inlorcostal  vein. 

The  Foetal  Circulation  is  spoken  of  in  the  body  of  the  work,  under  the 
subject  of  the  Thorax. 

DeijeJopmtrU  of  Ote  AUmeninry  Ganal, — Tlie  dovolopment  of  the  intestinal 
cavity  19,  as  shown  above,  p.  97,  one  of  tho  earliest  phenomena  of  embryoniu 
life.  This  original  intestine  is  closed  at  cither  end,  and  is  at  first  in  free  com- 
munioatioa  with  the  umbilical  vesicle  (Fig.  59,  3).  It  is  divided  into  three 
Darts:  tbe  anterior  or  cephalic  portion  of  the  primitive  intestine;  the  middle, 
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'Ebd  the  posterior  or  pelvic.  From  the  first  is  formed  the  pharynx  and  txso- 
|th«gtiri;  from  ibc  secuiul,  the  stomach,  small  intuatiiiK  and  largo  inte.-4tine,  as  far 
u  tbtt  upper  part  of  the  rectum;  f>om  the  third,  ihe  middle  third  of  the  reo* 
lam.  Tbo  buccal  cavitv,  ou  the  one  hand,  and  the  lower  portion  of  the  rectam 
on  the  oihcr,  are  separate  productions  from  the  external  layer  of  the  bliwlo- 
,  dermic  membraric,  and  do  not  commuaicate  with  the  common  cavity  till  a  later 
period.  The  permuneuce  of  the  foetal  soptum  in  either  caKC  constitutCH  a  well 
Known  deformity — imperforate  resophagus  or  imperforate  rectum,  as  the  case 
may  be.  The  anal  cavity  is  at  first  uummoa  to  the  urogenital,  us  well  as  to  tho 
dwBstive  organs. 

The  development  of  the  palate  has  been  gpokeo  of  above. 
The  tongue  appears  about  the  finh  week  as  a  small  elevation,  behind  the 
inferior  maxillary  arch,  to  which  is  iiniitnl  another  projection  from  the  second 
pharyngeal  arch.    The  epithelial  layer  is  furnished  by  the  external  blaistoder* 
oiic  membrane. 

Tb*  tonsils  appear  about  the  fourth  month. 

The  middle  portion  of  the  primitive  intestine  ia  at  first  a  straigUt  tube,  com* 

^nunicating  freely   with   the  umbilical  voHiclo.     It  then  loaves  the  vertrbral 

'Column  in  the  middle,  and  forma  a  curve  attached  to  that  column  by  the  nicscn- 

[tery.     A  portion  of  the  intestine  above  this  mesentery  dilates  into  the  Momaeh. 

tivbioh  gradually  also  acquires  a  mesentery  of  its  own;  the  rest  remains  at- 

Itaohed  to  the  apine;,  and  forms  the  duodenum.    The  curve  of  the  intestine  ap* 

rpean  as  it  were  drawn  out  from  the  body  by  its  attachment  to  the  vitelline 

[ouct,  and  lies  external  to  the  parietes,  and  in  the  umbilical  con],  until  the  end 

[Of  the  third  month,  when  it  passes  back  sj,'ain  into  the  abdomen.     Wliile  still 

[forming  a  portion  of  the  cord,  the  inte-tiuo  begins  to  be  distinguished  into  large 

kod  amall,  for  the  anterior  or  upper  part,  corresponding  to  the  small  jntcgtine, 

bbc^ns  to  assume  a  convoluted  arrangement  about  the  eighth  week,  wlillst  the 

wwer  pirt,  which  hod  been  posterior,  passes  to  the  front  and  right  side  of  the 

other,  and  becomes  dilateil  at  a  short-distancefrom  the  insertion  of  the  vitelline 

duct,  to  form  the  rudiment  of  the  oansum.     When  the  intestine  lies  wholly  in 

bche  belly,  the  curve  of  the  large  intctttine  bcyins  rapidly 'to  form;  but  the 

oecum  lies  for  some  time  in  the  middle  line,  and  the  ascending  colon  is  not 

fallv  formed  till  the  sixth  month. 

The  source  of  each  layer  of  the  Intestine,  and  the  closure  of  the  omphalo- 
masenterio  or  vitelline  duct  have  been  spoken  of  (above  pp.  91,  94). 

The  Uvcr  appears  afYer  the  Wolffian  bodies,  about  the  third  week,  in  the  form 
of  two  depressions  formed  bv  the  epithelial  and  fibro-inlestinal  layers  of  the 
blastodermic  membrane,  and  projecting  from  the  intestine  at  the  part  which 
afterwards  formis  the  duodenum.  These  depressions  are  developed  into  the 
right  and  left  lobes.  They  grow  very  rapidly  around  the  omphalo-me^enteriu 
vein,  from  which  they  receive  the  branolics  rnnmcrated  on  p.  106,  niid  about 
the  third  month  the  liver  almost  fills  the  abdominal  cavity.  i'Vom  this  period 
the  relative  develoi>raent  of  the  liver  is  less  active,  more  espeoinlly  thai  uf  llie 
left  lobe,  which  now  becomes  smaller  than  the  right;  but  the  liver  remains  up 
to  the  end  of  fijetal  life  relatively  larger  than  in  the  adult. 

The  galt-blail'Ur  appears  about  the  second  month,  and  bile  is  detected  in  the 
intestine  in  the  third  mouth. 

The  pajicreaa  is  also  an  early  formation,  being  far  advanceii  in  the  second 
month.  It,  as  well  as  the  other  salivary  gland>f,  which  appear  about  the  s-imo 
period,  originates  in  a  projection  from  ihe  epithelial  layer,  which  afterwards 
rorras  a  cavuy,  From  the  ramifications  of  which  the  lobules  of  the  gland  are 
formed. 


lyetiehpvwni  of  ihe  Rftpt'rtttoinf  Ortjans. — The  lungs  appear  somewhat  later 
than  the  liver.  They  are  developed  from  a  small  cul-do-s.ie  which  is  formed 
on  either  side  as  a  projection  from  the  epithelial  and  fibrous  laminra  of  the  iu- 
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testine.     During  ilio  foiirili  week  llicso  deprc^ioiis  are  found  on  either  Hide, 
opening  freely  into  the  pharynx,  and  from  toe  origjual  pouches  other  secondary 

fiouobm  are  given  oil',  tm  ihul  by  the  cij^lith  week  the  Ibrm  of  the  lohcs  of  thti 
anga  may  be  made  out.  The  two  primary  pouches  have  a  c*>mmon  pediele  of  _ 
commuQioation  with  tho  pharynx.  This  h  developed  into  the  trachea  (Fig.  ■ 
frti,  tho  cartilaginous  rings  of  which  are  perceptible  about  the  seventh  week. 
The  parts  which  aflerwarda  form  the  Itirynx  are  recognized  as  early  as  in  the 
EJxth  week,  viz:  a  ]>rojection  ou  either  side  of  the  pharyngeal  opening,  the 
rudiment  of  the  arytenoid  cartilages,  and  a  transverse  elevation  from  the  third 
pharyngeal  arch,  which  afterwards  become  the  epiglottis:  the  vocal  cords  and 
ventricles  of  tho  larynx  are  seen  about  the  fourth  month.  The  traces  of  the 
diaphragm  appr^ar  early,  in  the  form  of  a  fine  membrane,  separating  the  laogs 
from  the  Wolffian  bodies,  tho  stomach  and  liver,  but  the  source  of  ito  formation 
has  not  been  a.scertaiDed.  The  pleural  and  peritoneal  cavities  are  then  sepa- 
rated, having  been  common  up  to  this  time.  The  scrou.>i  mcmhranc  of  the 
pleura  iti  formed  about  the  tenth  week ;  but  its  duvcJoptneut  is  &Uo  unknown. 

Dcvnh}ymtrU  of  iJt^  Qenilo-urinary  Oryarw.— The  allantois  commonicates  at 
first  with  the  lower  part  of  tho  primitive  inlcfttine  by  a  canal — the  uraohua. 
After  the  second  month  the  lower  part  of  the  urachus  dilates,  ao  as  to  form  the 
bladder,  which  then  commuiiicaies  above  with  the  cavity  of  the  urachus,  and 
below  with  the  rectum,  by  a  canal  of  communicJition  which  is  afterwards  tranE- 
formed  into  the  urethra.  The  nrachus  is  obliterated  before  the  termination  of 
fcetal  life;  but  the  cord  formed  by  its  obliteration  is  perceptihlu  throughout 
life,  passing  from  the  upper  part  of"  the  bladder  to  the  unil)i!icu8. 

The  liilnrys  arc  also  lornied  from  the  lower  end  of  the  urachus.  They  are  at 
first  hollow  organs  lying  behind  and  below  the  Wolffian  boily.  As  their  dis- 
tance from  tlie  bladder  increasea,  the  ureters  becotne  deveiopctl,  and  the  siinple 
cul-de-sacs  id  which  tho  fujtal  kidneys  commence,  divide  and  subdivide  so  as  to 
form  lobulatcd  or^rans  ]>rovided  with  caliccs  in  thcjr  interior.    This  lobulation 


IS  perceptible  lor  some  titne  afler  birth. 


lie  snprnraiol  h'jdies  are  formed  independently  both  of  the  kidneys  and 
WollBan  bodies. 

The  Wolffian  f>ddi/,  or  primordial  kidney,  is  perceptible  about  the  third  week, 
forming  a  ma«!  of  cotls  which  soon  give  rise  to  a  hollow  organ,  situated  on 
either  side  of  the  primitive  vertebra},  and  extending  from  tho  heart  to  the  lower 
end  of  the  embryo,  terminating  above  in  a  cul-du-sac  and  opening  below  into 
tho  bladder.  The  structure  of  tlio  Wolffian  body  is  in  many  res(M;ct8  analogous 
to  that  of  the  permanent  kidney.  It  is  composed  partly  of  an  excretory  canal 
into  whiuh  open  numerous  "uonduits,"  rectilinear  at  first,  but  afterwards  tor- 
tuous, and  partly  of  a  cellular  or  glandular  structure,  in  which  Malpighian  tafts 
are  found.  It  is  fixed  to  the  diaphragm  Viy  a  sui)erior  ligament,  and  to  the 
spinal  column  by  an  inferior  or  lumbar  ligament.  Its  ufRtie  is  the  same  as  that 
of  the  kidneys,  via.,  to  secrete  fluid  contniniog  urea,  wiiich  accumulates  in  the 
bladder.  When  the  permanent  kidneys  are  formed,  the  greater  pan  of  the 
Wolffian  body  disappears.  The  rest  takes  part  in  the  formation  of  the  genital 
organs. 

The  inumal  gmital  or/jans  have  at  first  no  diattnctivo  signs  of  sex.  They  are 
developed  from  the  Wolffian  bodv,  the  genital  gland,  and  llie  conduit  of  Mtillcr. 
The  genital  glands  arc  masses  ot*  cells  whieh  are  formctl  towards  the  sixth  week 
of  foetal  life.  They  are  prf>duced  from  the  miildlo  blastodermic  layer,  and  lie 
on  tho  inside  of  the  Wolffian  body,  to  which  they  are  altacliod  by  a  mesenteric 
layer  of  peritoneum.  The  conduit  of  Milllor,  or  genital  duct,  is  form^'d  at  the 
same  time  as  the  genital  gland,  and  like  it  from  the  middle  blastodermic  layer. 
It  is  at  first  a  mere  uelluhir  cord,  and  then  represents  a  canal,  the  upper  part 
of  which  is  closed;  the  lower  opens  into  the  bladder.  It  lies  internal  and 
oaterior  to  the  duct  of  the  Wolffian  body. 
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Up  to  this  point  no  difference  of  sex  ia  perceptible;  but  from  this  stafze, 
_fa>mrdg  the  commencement  of  the  third  month,  the  internal  organs  of  the 

imale  and  male  begin  to  assume  n  different  appearance. 

J^'Cmale  Organs. — The  genital  gland,  in  its  development  Into  an  ovary,  becomes 
non  lengthened  and  assame<t  an  oblique  position,  bj  which  characters  it  can 
rt»  di.stinguished  from  the  testicle,  about  the  nlulh  or  tenth  wuek.  The  ovary 
%i  at  first  situated  internal  and  anterior  co  the  Wolffian  body.  As  that  body 
disappears  the  ovary  descends  towards  the  inguinal  region.  It  passes  into  the 
aelvis  towards  the  end  of  ftetal  life.  The  ovules  and  Graafian  follicles  are 
lerived  from  the  pcnital  glnnd,  but  according  to  Ills  the  stroma  of  the  ovary  is 
furnished  by  the  Wolffian  body. 

The  Fallopian  tub*)  in  formed  by  the  portion  of  the  dnct  of  Miiller,  which  lies 

ove  the  lumbar  ligament  of  the  Wolffi.in  body.     This  duel  is  at  first  com- 
pletely closed,  and  its  closed  extremity  i-emains  permanent,  forming  a  small 
cystic  body  attached  to  the  fimbriated  end  of  the  tallopinn  tube,  and  called  the 
"  hydatid  of  Nforgagni."     Below  this,  a  cleft  forma  in  the  duct,  and  is  developed 
into  the  fimbriated  opening  of  the  Fallopian  tube. 

Below  this  portion  of  the  duct  of  MiilleT,  that  body  on  either  side,  and  the 
lucts  of  the  Wolffian  body,  are  united  together  in  a  structure  called  "the  genital 
oord,"  in  which  the  two  Miillerian  ducts  approach  each  other,  lying  side  by 
aide  and  finally  coalescing  to  form  the  cavity  of  the  vagina  and  uterus.  Thia 
coalescence  commences  in  the  middle,  corresponding  to  the  body  of  the  uterus. 
The  upper  parts  of  tho  Milllorian  ductd  in  the  genital  cord  constitute  the  cornua 
of  th«  ntCTus,  little  developed  in  the  human  species.  The  ouly  remains  of  the 
Wolffian  body  consist  in  a  structure  (parovarium  or  or^'an  of  Rosonmullerj 
which  can  usually  be  detected  lying  between  tho  ovary  fttid  Fallopian  tube,  ana 
CDQsisting  of  a  group  of  tubules  converging  to  a  siugtu  duct,  wliioh  is  some- 
times of  considerable  size  and  runs  for  some  distance  in  the  broad  ligamenL 

About  the  fifth  month  an  annular  constriotiun  marks  the  position  of  the  neck 
of  the  uterus,  and  after  the  sixth  montli  the  walls  uf  the  uterus  1}ogin  to  thicken. 

The  round  ligament  is  derive<l  from  the  lumbar  ligament  of  the  Wolffian 
body,  the  superior  ligament  of  the  genital  gland  becomes  the  cord  which 
attaches  the  ovary  to  tho  fimbriated  extremity  of  the  Fallopian  tube,  the  peri- 
toneum constitutes  the  broad  ligaments,  the  superior  ligament  of  the  Wolffian 
body  di-'^jijiears  with  thnt  structure. 

Jntemal  Ortjana  in  Oif  Male. — 1.  The  genital  gland,  in  its  development  Into  a 
testicle,  becomes  rounde*}  and  thick,  and  is  more  vertical  than  the  ovary  is  in 
its  early  atato.  The  tubuli  seminiferi  are  early  visible,  being  at  first  short  and 
scnught,  and  then  gradually  assume  a  coiled  arrangement.  The  tunica  albu* 
giim  is  formed  about  the  third  month. 

2.  The  Miillerian  ducts  dis;ipi)ear  in  tho  male  sex,  with  tho  exception  of  their 
lower  ends.  These  unite  in  the  niiiMlo  Hoe,  and  open  by  a  common  orifice  into 
the  nro-genital  sinus.     This  constitutes  tho  titj-iculm  Jiomima  or  sinus  prnftatkta. 

8.  The  head  of  tho  epididymis,  its  canal,  tho  vas  deferens  ond  ejnculatory 
dact,  are  formed  from  the  canals  and  from  the  duct  of  the  Wolffiuo  body. 

Tho  remains  of  tho  Wolffian  bodies  also  form  the  vasaberrans,  and  a  stroc- 
turc  described  by  Girahl^'  and  called  after  him.  "the  organ  of  Ginild^s," 
which  bears  a  good  deal  of  resemblance  to  tlio  organ  of  Kosenmliller  in  the 
other  sex.  It  consists  of  a  number  of  convolnied  tubules  lying  in  the  cellular 
liiaae  in  front  of  the  cord  and  close  to  the  head  of  the  epididymis. 

The  descent  of  the  testis  and  the  formation  of  the  gubernacuhim  are  dfr 
scribed  under  the  Male  Generative  Organs,  in  the  body  of  the  work. 

Tbe  e~rtmtal  organs  of  (ffnerali'm,  like  the  internal,  pass  through  a  stage  in 
which  thoro  is  no  distinction  of  ses  (Fig.  67,  I,  11,  III).    Wc  must  therefore 

■  Jonrn.  de  Pfajru.,  1861. 


Deratopainit  of  Ibvailwrnal  genital  orgaaa.  InJiffttit  tfift,  I.  II.  III.  PmuiU.  A  B.  At  tbo  mlddl* 
of  ItiB  lirih  iii4nth.  0.  At  Iho  liF£triniag  ciT  Ch«  »la(b.  MuU.  A'.  At  Iho  basinBlnp  of  the  Tunrlb  nootli. 
If.  At  lb*  midillo  of  lb*  fourth  month.  C-  At  Iho  end  of  tha  fonrth  month.  I.  CIamb.  S.  ticnital  tn- 
b«rctc.  3.  Glnns  p«itli  orellMridki.  A-  Oonllal furrow-  6-  Eitrrnkl  genital  foldi  (l&bl*  nmjvrs  w  KrotBK). 
S.  Umbillcnl  cuH.  T.  Anui.  9.  Candat  •iiremrc;  nnj  «o<<eTsml  luboTvla.  0.  LabU  minors.  10.  Uro- 
genital iloiu.  11.  Prvnum  nUiarldla.  13.  Pr«pullun)  prab  or  olitorldW.  13.  Opanlng  of  Iba  sntlirk.  14. 
Opwningof  tho  ngina.     15.  Ilyiasn.    16.  BemtAl  rnpbi. 

closeil  at  its  lower  end,  When  the  septam  between  the  two  opens,  which  is 
about  the  fourth  week,  the  urachus  in  front  and  the  inttistiiio  beliind  bolli  com- 
municate with  the  cloMci.    About  tbo  second  month  a  transverse  division  (iho 
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perioeum)  begins  to  form  and  divides  tbe  cloaca  into  the  anal  cavity  behind, 
the  urogeniUtl  sinus  in  front.  In  the  sixth  week  a  tubercle,  the  genital  tubercle, 
is  formed  in  front  of  the  cloaca,  and  this  is  soon  surrounded  by  two  folds  of 
skin,  tha  genital  /olds.  Towards  the  end  of  the  second  month  the  tubercle  pre- 
sents, on  its  lower  aspect,  a  groove,  the  genital  furrow,  turned  towards  the 
cloaca.  All  these  parts  are  well  developed  at  the  period  shown  by  No.  III.  of 
the  following  diagrams,  where  tbe  anus  is  separated  from  the  urogenital  sinus, 
yet  no  distinction  of  sex  is  possible. 

Female  Organs  (Fig.  67,  A,  B,  C). — The  female  organs  are  developed  by  an 
easy  transition  from  the  above  form.  The  urogenital  sinus  persists  as  the  ves- 
tibule of  the  vagina,  and  forms  a  single  tube  with  the  upper  part  of  the  vagina, 
which  we  have  already  seen  developed  from  the  united  Miillerian  ducts.  The 
genital  tubercle  forms  the  clitoris,  the  genital  folds  the  labia  majora,  the  lips  of 
the  genital  furrow,  the  labia  minora,  the  genital  furrow  remaining  open,  except 
below  where  it  unites  with  the  perineum,  constituting  the  raph^. 

MaU  Organs. — In  the  male,  the  changes  are  greater  from  the  indifferent  type. 
The  genital  tubercle  is  developed  into  the  penis,  the  glans  appearing  in  the 
third  month,  the  prepuce  and  corpora  cavernosa  in  the  fourth.  The  genital 
furrow  closes,  and  thus  forms  a  canal,  the  spongy  portion  of  the  urethra.  The 
urogenital  sinus  becomes  elongated,  and  forms  the  prostatic  and  membranous 
urethra.  The  genital  folds  unite  in  the  middle  line,  to  form  the  scrotum,  at 
about  the  same  time  as  the  genital  furrow  closes,  viz.,  between  the  third  and 
fourth  month. 


CHROKOLOGICAL  TABLE 
or 

THE  DEYELOPMEKT  OF  THE  FCETUS. 


(The  following  table  is  translated  from  tbe  work  of  Beaunis  and  Boucliai 
with  some  very  unimportant  alterations.'    It  will  serve  to  preseut  a  rhume  of 
the  preuedJDg  fauts  in  an  easily  accessible  form.) 

End  0/  feeond  taeek. —  b'ormnUoD  at  the  ajnnicm  nad  ambilical  vesicle.     Chorda  ^nuli*  aod 

mednllar)'  ujoove.     Heart. 
BrginntHg  of  Oiiril  %feek. — The  ntellinp  mctnlimDc  hii^  eDtjrelv  diauppeariKl.     Protorcrlcbni] 

disks.     Flntt  pliurrn^^al  nrch.    Biiccul  <]ii{*n?»aioD.     Priiaitivf  circulnUtm. 
Sitd  of  Ihini  uv^k. — 'file  ulliintoi.i  aoil  Wolffiao  twidy  appe-ur.    The  uniuion  is  clo«od.    (.Vrel>nil 

vraiclfs.     Primitive  Hiiuliir  und  audiiury  vesicli'M.    Cfulcsccnci'  oT  the  inferior  maxillaiy 

pro  tube  rant  I -a.     LiviT.     Fvirm.itinu  «f  the  thifo  hist  iilinrjuiri-al  unhvs. 
Fourth  Kfek. — The  umbilical  vcHiclc  Tiaa  altuini-d  lis  full  dcv<-I(iptiic-nl.     Projection  nf  the  randal 

exiremiljr,     Pn'k'i: timi  c>r  tht*  iippt-r  mid  Uivor  limlm.     Ctuuciil  np4Ttiir«.     TIh*  heart  mpa- 

roU-ii  iui»  a  ripnt  and  left  hi<an.    iipinni  giin^lia  and  unlcrior  roots.    Olfactory  totsm- 

Lna^*.     pBucrfO*. 
JV/th  ttnai.— Viuicnliirity  of  thp  atlnstf^is  in  its  whole  psiont.     First  trace  of  hnmls  and  fwU 

The  [iriiDilirc  acitlu  divldrji  inio  primitirr  anrta  ami  |>iiliii«imrv  artvrr.    Cuuduit  uf  MUllrr 

nod  gcuilJil  fjliitid.     Ostification  of  clavicle  and  lowi-r  jaw.      I'lirldapc  of  Mt-cki'L 
Sixih  irceX:.—The  activity  i>f  thi>  nialiilical  vesicle   ciniaca.    1*hc  pharj'O^enl  clefts  disappear. 

Tbd  Yfilvbrel  t'lihimn,  primitive  rniQtiim    ntiil    ril>»  aaxnine   thv   cartiI:i];inc)iiH  coDiJiiioD. 

PoBlcrior  roota  of  ihc^  nerves,     Mcmbniiict)  of  the  oer^'nns  ceiilres.      Hlnilder.      Kidneys. 

ToDgUf.^     Larynx.     Thyroid  KUnd.     (ierms  of  teeth,     {ifnital  tubercle  and  folds. 
Seventh  uKtL — ^Thc  muscleB  hcf in  to  be  porocniihie.     PoiniB  of  oKnilicnlion  pf  ihe  ribB,  Fcnpala. 

shnftit  of  bumerus.  femur,  t  ihiit,  inlennii miliary  bone,  pnhile,  nitper  jaw  (itc  firnl  fonr  jirnDtfi). 
Jiujiiih  wfk. — IHsiinctioTi  of  arm  and  foreiinn,  and  of  thiph  and  Icp.    Appcnranee  of  the  ini<'r- 

dif;ital  elells.     Capsuh*  of  ihe  lens  and  pnpiilary  membrane,     ('oraplelinii  of  the  iolcrTen- 

trieidar  and  cominenecment  of  the  intcruuriculnr  HCptntn.     .Snlivnry  f:li>nd»,     .Spleen.     I^t]> 

prareaal  capsuLes.     The  lurjux  heftins  to  become  eurtihiginotiB-     AH  the  venehral  bodies 

ar<i  cartiliijiinoiiif.     Points  of  o^tticalion  for  the  ulna,  rudiii^.  fibula,  and  ilium.     The  tiro 

halves  of  ide  buny  pnliite  iiuite.    tfympatbetic  nerve. 
Jtfi'n/A  ur<'i'.— Corpus  sinalum.    I'ericardium.    l*istiDdKm  between  oraTyaQd  1e*lie]e.     Ponna*- 

lion  of  the  (cenilal  furrow.     UxHeous  nuclei  uf  vcrtelmil  budies  and  aivbes.  ftoDlal.  vomer, 
.      malar  bone,  shafts  of  metacarpal  Ixincii,  metutaraul  bones  and  phalanges.     'I  he  uDion  of  tbe 

hard  pahite  is  cvtupleied.    ilal I- bladder. 
Third  moN/A.  — Formniiou  of  the  rmtiil  plueeDtn.    The  projertion  of  the  raudal  extremity  dianiK 

peun.     It  la  pu^ihle  to  di^tiii^niDh  the  male  and  female  or^iius  ul  tbeeoumieueeuieDt  oftno 

third  month.    The  cloacal  apeitun^  divided  into  Iwtt  pnrtN.     The   carlilii^noiiR  an:hea  on 

Ihv  doreal  ruKiun  of  the  Bpioe  cIo.te.     PoinlH  of  ossifieatiuu  Tit  (he  oceipiuil,  Bpheuuid,  nil 

on^uiii,  nusat  bone*.  fit|anmaiis  [wrtion  of  frmporul  iLnd  JM-binm.     Orbital  centre  ofaupcriur 
.        maiillury  hone,     t'ntn  men  cement  nf  fonnalion  of  maxillary  Hinus.     Pdus  VuruUL     Fissure 

of  .Sylvius.     Formation  of  fvelidn  und  oT  haim   nnd    miiln       M:iminary  gland.     KpigloltJk. 

t'uiou  of  ihe  teRiirle irith  the  raaiib  of  the  Wolffian  body.     Pnistatc. 
i^ourih  TJM>n/A.— Tbe  elosarB  of  the  carlilapinou*  nrcln-x  of  the  dpine  in  complete.     Oweont 

points  for  the  first  sacra]  vertebra  oad  pnhcH.     Oimiflealion  of  the  malleus  and  inens. 

Coipnfi  callosniD.     Membranone  lamina  spinilis:  cnrlilnirr  of  the  Kiiitlnrhino  lube.     Tyin- 

Suic  rin^.    Fat  in  raheutaDeonB  ceUular  Useae.    ToosUs.    Clusarc  of  genital  farrow  and 
innation  of  scrotum  and  prepuce. 


'  It  will  be  Dotteed  that  the  time  aMipned  in  this  table  for  Ihc  appcaniaco  of  the  first  mdiment 
of  some  of  the  boneii  |e.  ij.,  the  iliiino)  vnneH  in  some  cases  from  tF)»l  a.«signed  on  p  b'i.  This  14 
a  p<nnt  on  which  usalombt?  differ,  and  which  probably  varies  iu  differvuV  coses. 


112 


CHRONOLOGICAL    TABLE.  113 

Fifth  month. — Tie  two  larers  of  decidoa  begin  to  coalesce.  OsBeoos  anclei  of  axis  and  odontoid 
process.  Lateml  points  of  first  sacral  vertebra;  median  points  of  second.  Osseons  points 
of  lateral  masses  of  ethmoid.  OssificatioD  of  stapes  and  petrous  bone.  Ossification  of 
germs  of  teeth.  Appearance  of  germs  of  permanent  teeth.  Eruption  of  hair  oo  head. 
Sadoriferous  glaoda.  Qlands  of  Bmnner.  Follicles  of  tonsils  and  base  of  tongae.  Lyni- 
phatic  glands.    Commencement  of  limitation  of  ntems  and  vagina. 

Sixth  month. — Points  of  ossification  for  the  anterior  root  of  the  transverse  process  of  the  seventh 
cervical  vertebra.  Lateral  points  of  second  sacral  vertebra;  median  points  of  third.  The 
eacro- vertebral  angle  forms.  Osseons  points  of  the  manubrium  stemi  and  of  the  os  calcis. 
The  cerebral  hemisphere  covers  the  cerebellum.  Fapillse  of  the  skio.  Sebaceous  glands. 
The  free  border  of  the  nail  projects  from  the  corinm  of  the  dermis.  Peyer's  patches.  The 
walls  of  the  atems  thicken. 

Seventh  monlK — Additional  points  of  first  sacral  vertebra ;  lateral  points  of  third,  median  point 
of  fourth.  First  osseons  point  of  body  of  sternnm.  Osseons  point  for  astragalus.  Disap- 
pearance of  Ueckel's  cartilage.  Cerebral  convolntions.  Insula  of  Reil.  Separation  of 
tabercnla  qnadrigemino.  Disappearance  of  pupillary  membrane.  The  testicle  passes  into 
the  vaginal  process  of  the  peritoneum. 

Eighth  month. — Additional  points  for  the  second  sacral  vertebra;  lateral  points  for  the  foorth; 
median  points  for  the  fifth, 

Ninth  month. — Additional  points  for  the  third  sacral  vertebra;  lateral  points  for  the  fifth. 

Osseons  point  for  the  middle  turbinated  bone ;  for  the  body  and  great  comu  of  the  hyoid ; 

I         for  the  second  and  third  pieces  of  the  body  of  the  sternum ;  for  the  lower  end  of  the  femnr. 

Ossification  of  the  bony  lamina  spiralis  and  axis  of  the  cochlea.    Opening  of  the  eyelids. 

The  testicles  are  ia  the  scrotnm. 
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The  Skeleton, 


entire  skeleton  in  tbe  adult  consists  of  200  distinct  bones.    Tbc^e  are — 

The  Spine  or  vertebral  column  (sacrum  and  coccyx  included,    26 

Cranium .8 

Face U 

Os  hyoidea,  sternum,  and  ribs 2ii 

Upper  extremities fi4 

Lower  extremities 62 

200 

In  iTiis  enumeration,  tlio  patelJfB  are  included  as  separate  bonefi,  bnt  tbe 
ftm&ller  sesamoid  bones,  and  the  ossicula  auditds,  are  not  reckoned.    The  teeth, 
belong  to  the  tegumentary  system.  a^.       ix     ^z.  ■ ' 

These  bones  are  divisitile  into  four  classes :  L<mg,  Short,  Fht,  and  Trregvlar. 
The  Lonff  Bona  are  found  in  the  limbs,  where  they  form  a  system  of  levers, 
rirhicH  have  to  sustain  the  weight  of  the  triink,  and  to  confer  the  power  of 
■locomotion.     A  long  bone  consitils  of  a  lengthened  cylinder  or  sbuft.  and  two 
extremities.    The  shaft  is  a  hollow  cyliiukr,  the  walls  consisting  of  dense  com- 
pact tissue  of  great  thickness  in  the  middle,  and  becoming  thinner  towards  the 
extremities;  the  spongy  tissue  is  scanty,  and  the  bone  is  hollowed  out  in  its 
interior  lo  form  the  m&iullan/  catiai.     The  ertremities  are  generally  somewhat 
expanded  for  greater  convenience  of  mutual  connection,  for  the  purposes  of 
^articulation,  ana  to  aflbrd  a  broad  surface  for  muscular  attachment.     Here  the 
le  is  made  up  of  spongy  tissue  with  only  a  thin  coating  of  compact  sub- 
fltance.     The  long  bones  are,  the  humerus,  mditts,  uhia,  femwr^  tihia^  fibuU-, 
nutacarpal,  and  vietatareal  bones,  and  tbe  ^talanges.    The  eiavicie  is  also  usually 
reckoned  as  a  long  bone. 

Short  Bones.  Where  a  part  of  the  skeleton  is  intended  for  strength  and 
compactnei^  and  its  motion  is  at  the  same  time  slight  and  liniiteii,  it  in  divided 
|inio  a  number  of  small  piroes,  united  together  by  ligaments,  and  the  separate 
bones  are  short  and  compressed,  such  as  the  bones  of  the  carpus  and  tanrts. 
These  bones,  in  their  structure,  are  spongy  throughout,  excepting  at  their  sur- 
face, where  there  is  a  thin  crust  of  compact  substance. 

I'lat  Ji'}fKs,     Where  the  principal  requirement  is  cither  extensive  protection, 

.Or  tbe  provision  of  broad  surfaces  for  muscular  attachment,  we  find  the  osseous 

|Btracture  expanded  into  broad  flat  plates,  as  is  seen  in  the  bones  of  the  skull 

Ltod  the  shoulder-blade.     These  hones  are  com|>osed  of  two  thin  layers  of  com> 

pact  tissue    inclosing  between  them  a  variable  quantity  of  cancellous  tissue. 

In  the  cranial  bones,  these  layers  of  compact  tissue  are  familiarly  known  as 

the  tables  of  Cho  skull ;  the  outer  one  is  thich  and  tough  ;  the  inner  one  thinner, 

Idenser,  and  more  brittle,  and  hence  termed  the  vitreous  tablf.     ^'hc  intervening 

[  Cancellous  tissue  is  called  the  dipU>4,    The  flat  bones  are,  the  occipital,  parietafj 

frouiaL  iuisaL  lachrvmal,  vomer,  ecapulte.  ossa  inrtumittala,  sternum,  and  ribs. 
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The  rrrefjvJar  or  Mirrd  Bones  are  such  as,  from  their  peculiar  form,  cannot 
be  groupctl  under  either  ot  the  preceding  heoda.  Their  struciuro  is  similar  to 
that  of  other  boues,  consisting  of  a  layer  of  compact  tissue  externally,  and  of 
spongy,  cancellous  tissue  within.  The  irregular  bonea  are,  the  vcrlehrge,  sacnim^ 
ooccyx,  tanjmral,  spfieiioily  ethiiioid,  superior  Tnaxillarj/f  inferior  maxillary,  palate^ 
inferior  turbinated,  and  hyoid. 

S'ir/atxs  of  Bones.  If  the  surface  of  any  bone  is  examined,  certain  eratnenoes 
and  dcproAsiona  are  seen,  to  which  descriptive  auatotnists  have  given  the  fol- 
lowing names. 

A  prominent  process  projecting  from  the  surface  of  a  bone,  which  it  has 
never  been  soiMirate  fro?n,  or  movable  upon,  is  termed  an  ajtnj'fujsis  (from  o«<;^««^, 
anesxresemce);  but  if  such  process  is  developed  as  a  separate  piece  from  the 
rest  of  the  bone,  to  wbioh  it  is  al^erwords  joined,  it  is  termed  an  epi^ifiyai^  (from 
in^tti,  an  aecrelton). 

These  eminences  and  depressions  are  of  two  kinds:  articular,  and  non- 
artirnlfir.  Well-marked  examples  of  articular  eminences  arc  found  In  the 
heads  of  the  humerus  and  femur;  and  of  onionlar  depressions,  in  the  glenoid 
cavity  of  the  scapula,  and  the  acetabulum.  Kou-artiuular  emineuces  are  dosig- 
nateu  according  to  their  fonn.  Tims,  a  broad,  rough,  uneven  elevation  is  called 
a  tuhero»Hy;  a  small  rough  prominence,  a  inbercie;  a  sharp,  slender,  pointed 
eminence,  a  spim:;  a  narrow  rough  elevation,  running  some  way  along  the  sur- 
fece,  a  ritlge,  or  tine. 

The  non-articular  depressions  are  also  of  very  variable  form,  and  are  de- 
scribed as  foaso!,  grooves,  furrows,  fissures,  notches,  etc.  These  non-artioular 
eminences  and  depressions  serve  to  increase  the  extent  of  surface  for  the  attach- 
ment  of  ligaments  and  muscles,  and  are  usually  well  marked  in  proportion  to 
the  musoularity  of  the  subject. 

THE  SPINE. 

The  Spine  is  a  Bexuous  and  fbxlble  column,  formed  of  a  series  of  bones 
called   Vertebrte. 

The  Vertebrse  are  thirty-three  in  number,  exclusive  of  tho.w  which  form  the 
skull,  and  have  received  the  names  cervical,  donmt,  Ivmbar,  tacrul,  and  coecyseal, 
acoordiog  to  the  position  which  they  occupy;  seven  being  found  in  the  cervical 
region,  twelve  in  the  dorsal,  five  in  the  lumbar,  five  in  the  sacral,  and  four  in 
the  coccygeal. 

This  number  is  sometimes  increased  by  an  additional  vertebra  in  one  region, 
or  the  number  may  bo  diminished  in  one  region,  the  deficiency  being  supplied 
by  an  additional  vertebra  in  another.  These  observations  do  not  apply  to  the 
cervical  portion  of  the  spine,  the  number  of  bones  forming  which  is  seldom 
increased  or  diminished. 

The  vertebrEC  in  the  three  uppermost  Te$^oa<}  of  the  spine  are  separate 
throughout  the  whole  of  life;  but  those  found  in  the  sacnti  and  coccygeal 
regioQB  are,  in  the  adult,  firmly  united,  so  as  to  form  (wo  bonea— five  entering 
into  the  formation  of  the  upper  bone  or  sacruvi,  and  four  into  the  termiaal 
bone  of  the  spine  or  <mx*jx. 

Genktiat.  Charactbrs  of  a  Vbrtebra. 

Each  vertebra  consists  of  two  essential  parts,  an  interior  solid  aegmont  or 
body,  and  a  posterior  segment  or  arch.  The  arch  is  formed  of  two  pedicles 
and  two  laminec,  supporting  seven  processes,  viz.,  four  articular,  two  transverse, 
and  one  spiuou.'^  process. 

The  bodies  of  the  vertebno  are  piled  one  upon  the  other,  forming  a  strong 
pillar,  for  the  support  of  the  orauium  and  trunk ;  the  arches  forming  a  hollow 
cylinder  behind  for  the  protection  of  the  spinal  cord.  The  different  verlebr« 
are  connected  together  by  means  of  the  articuUr  processes,  and  the  interverta- 
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ihni  cartttngcs;  while  the  transverse  and  spinoua  processes  serve  as  levers  Tor 

'Ibe  attAchment  of  mascles  which  move  the  difterent  parts  of  the  spttie.    Lastly, 

between  each  pair  of  vertebrae,  apertures  exist  through  which  the  spinal  nerves 

from  the  oord.    Each  of  these  ooDstitaeDt  parts  must  now  be  separately 

lined. 

Th<  B'fhj  ig  the  lai^est  and  most  solid  part  of  a  vertebra.   Above  and  below, 

it  is  ^liglitljr  concave,  presentintr  a  rim  around  \\»  circumference;  and  ite  upper 

lower  surfaces  arc  rough,  for  the  attachment  of  the  intervertebral  flbro- 

irtilage^     In  front,  it  is  convex  from  side  to  aide,  coucave  from  above  down- 

(wards.    Behind,  it  is  flat  from  above  downwanU  and  slightly  concave  from 

mde  to  aide.    \\a  anterior  surface  is  perforated  by  a  few  small  apertures,  for 

the  passage  of  nutrient  vessels;  whilst,  on  the  posterior  surface,  is  a  sinslo 

[large  irregular  aperture,  or  occasionally  more  than  one,  for  the  exit  of  Tciofl 

from  the  lx)dy  of  the  vertebra,  the  vms  basis  vtrtein^te. 

The  Pediefes  project  backwards,  one  on  each  side,  from  the  upper  part  of  the 
^body  of  the  vertebra,  at  the  line  of  junction  of  its  posterior  and  lateral  surfaces, 
le  concavities  above  and  below  the  pedicles  are  the  iitt^roeriehrQl  notches ;  they 
four  in  number,  two  on  each  side,  the  inferior  ones  being  generallv  the 
leeper.  When  the  vertebree  are  articulated,  the  notches  of  each  coutiKUOUH 
ur  of  bones  form  the  intervertebral  foramina  which  communicate  with  the 
'■pinal  canal  and  transmit  the  spinal  nerves. 

The  Latninse  are  two  broad  plates  of  bone,  which  complete  the  vertebral 
[ftroli  liehind,  inclo^itng  a  foramen  whiolt  serves  for  the  protection  of  the  spinal 
*eord ;  they  arc  connected  to  the  body  by  means  of  the  pedicles.    Their  upper 
and  lower  Ixirdurs  are  rough,  for  the  attachment  of  the  Ujamenta  ^ubjinva. 

The  Articular  Procefo^s^  four  in  number,  two  on  each  side,  spring  from  the 
junction  of  the  pedicles  with  the  laminae.    The  two  superior  project  upwards, 
their  articular  surfaces  being  directed  more  or  ]esa  backwards,  the  two  inferiur 
Ifiroieot  downwards,  their  articular  surfaces  looking  more  or  less  forwards.' 

The  S}tini)H9  Process  projects  backwards  from  the  junction  of  the  two  lamins, 
and  serves  for  the  attaahmeut  of  muscles. 

The  Trttnsverse  Prvcisses,  two  in  number,  project  one  at  each  side  from  the 
point  where  the  articular  processes  join  the  pcOiolo,  They  also  serve  for  the 
attachment  of  muscles. 

Chabactebs  of  thk  CERVicAt.  Vertebb^  (Fig.  68). 

TV  Body  U  smaller  than  in  any  other  region  of  the  spine,  and  broader  from 
side  to  side  than  from  before  backwards.    The  anterior  and  posterior  surfaces 
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lire  flaitened  antl  of  e(iual  depth;  the  former  Is  placed  on  a  lower  level  than 
tlio  latter,  and  its  inferior  border  is  prolonged  downwards  so  as  to  overlap  the 
up[>er  and  fore  part  of  the  vertebra  below.  It3  upper  surface  ia  concave  trans- 
vijretely,  and  pretienU  a  projecting  lip  on  each  side;  its  lower  surface  being 
convex  from  side  to  side,  concave  from  before  backwards,  and  presenting  late- 
rally a  sliallow  concavity,  which  rcoeirefl  the  oorrejiponding  projecting  lip  of 
the  adjucuut  vertebra.  The  pediden  are  directed  obliquely  outwardti,  and  the 
superior  inlervcrtobral  notches  are  deeper,  but  narrower,  than  the  inferior. 
The  Uiminte  are  narrow,  long,  thinner  above  than  below,  and  overlap  each 
other;  inoIosiDg  the  spinoJ  furauieu,  which  is  very  large,  and  of  a  triangular 
form.  The  epinous  proccisex  are  sliort  and  biiid  at  the  extremity,  to  aiford 
greater  extent  of  surface  for  the  attachment  of  muucles,  the  two  divisions  being 
often  of  unequal  siaa  They  increase  in  length  from  the  fourth  to  the  seventh. 
The  transverse  procfusts  are  short,  directed  downwards,  outwards,  and  forwards, 
bifld  at  their  extremity,  and  marked  by  a  groove  along  their  upper  surface, 
which  runs  downward.-*  and  outwards  from  the  superior  intervertebral  notch, 
and  serves  for  the  transmission  of  one  of  the  cervical  nerves.  The  transverse 
processes  are  pierced  at  their  base  by  a  foramen,  for  the  transmission  of  the 
vertebral  artery,  vein,  and  plexus  of  nerves.  Each  process  is  formed  by  two 
roots:  the  anterior  root  ariiiea  from  the  aide  of  the  body,  and  corresponds  to 
the  ribs  :  the  posterior  root  springs  from  the  junction  of  the  pedicle  with  the 
lamina,  and  corresponds  with  the  transverse  processes  in  the  dorsal  region.  It 
is  by  the  junction  of  the  two  tiiat  the  foramen  for  the  vertebral  vci>sols  is  formed. 
The  extremities  of  each  of  these  roots  form  the  ameriar  and  posuriar  tubereks  of 
the  transverse  processes.  The  aW/c»^«rjyr{)(;e-MM  are  oblique;  the  superior  are 
of  an  oval  form,  fliUteiied  and  direeted  upwards  and  backwards;  the  inferior 
downwards  and  forwards. 

Tho  peculiar  vertebrea  in  the  cervical  region  are  the  QtaI  or  Atlas;  the  second 
or^a)'«;  and  the  seventh  or  Vertebra  protninem.  The  great  modiQcatioos  io 
the  form  of  the  atlas  and  axis  are  designed  to  admit  of  the  nodding  and  rota- 
tory movements  of  tho  head. 

The  Atlus  (Fig.  69)  (so  named  from  supporting  the  globe  of  the  head).    The 

Fig.  69.— let  <-CTTic»l  Vcrtnbra,  or  Atlas. 
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t.  Diagram  of  Stttfon  of  Tramvrrtr  ligamfml. 


chief  peculiarities  of  this  bone  are,  that  it  has  neither  body  nor  spinous  process. 
The  body  ia  detached  from  the  rest  of  the  bone,  and  forms  the  odontoid  prooeaa 
of  the  second  vertebra;  while  the  parts  corresponding  to  the  pedicle*  pass  in 
front,  and  join  to  form  the  anterior  arch.  The  atlas  oonsisla  of  an  anterior 
arch,  a  posterior  arch,  and  two  lateral  masses.  The  anterior  arch  forms  about 
onc^tifth  of  tho  bone ;  it.s  anterior  surface  is  convex,  and  prc>tents  about  its 
centre  a  tabercle,  for  the  attachment  of  the  Longus  OolH  muscle;  posteriorly 
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U  concaye,  and  marked  by  a  smooth  oval  or  oinnil&r  facet,  for  arliculation 

[with  tho  odontoid  process  of  the  axis.   The  poalerior  oruh  format  about  two-fll'Lha 

~  the  ciroamfereoce  of  the  bone;  it  tcrminatea  behind  in  a  tabcrcle,  which  is 

flhe  rudimeot  of  a  spiiiputi  ]>roo«is,  and  jztveti  origitt  Lo  the  Rectus  Cspititi  l*os- 

licaa  Minor.    The  diminutive  sizo  of  this  process  prevents  anj  interiercnco  in 

Jh«  movemeatd  between  it  and  the  cranium.    The  poirterior  part  of  the  arch 

above,  a  rounded  edge;  whilst,  in  front,  immediately  behind  each  su- 

rior  nrtioalar  process,  is  a  groove,  sometimoa  converlud  into  a  foramen  by  a 

lehcate  bony  spicuU  which  arches  backwards  iVom  the  posterior  cxircmiiy  of 

superior  articular  process.    These  grooves  represent  the  superior  interver- 

ebra]  notches,  and  are  peculiar  from  being  situated  behind  the  articular  pro- 

nns,  instead  of  before  them,  as  ia  the  other  vertebne.    They  serve  for  the 

Ftnuismission  of  the  vertebral  artery,  which,  aiicending  through  the  foramen  in 

[the  transverse  process,  winds  round  the  lateral  mass  in  a  direction  backwards 

~  inwards.    They  also  transmit  the  suboccipital  nerves.    Ou  the  under  sur- 

of  the  poatorior  arch,  in  the  same  situation,  are  two  other  grooves,  placed 

[behind  the  lateral  masses,  and  representing  the  inferior  intervertebral  notches 

[of  other  vertebnB.    They  are  much  less  marked  than  the  superior.    The  iaUrtd 

Iwnauea  are  the  most  bulky  and  solid  parts  of  the  atlas,  in  order  to  support  tho 

[iretght  of  tlie  head ;  they  present  two  articulating  processes  above,  and  two 

pMlow.    The  two  aQ)}cnor  are  of  large  size,  oval,  concave,  and  approach  to- 

[^rards  one  another  ia  front,  but  diverge  behind;  they  are  directed  upwards, 

iwanls,  and  a  little  backwards,  forming  a  kind  of  oup  for  the  condyles  of  the 

Jwcipital  bone,  and  are  admirably  adapted  to  the  nodding  movements  of  the 

liheatl.     Not  unfrequcDtly  they  are  partially  subdivided  by  &  more  or  loss  deep 

Tiiideniation  which  encroaches  upon  each  lateral  margin.     The  inferior  articular 

Iprocey^es  are  circular  in  form,  n:\ttcned,  or  slightly  concave,  and  directed  down- 

'^Vard.^,  inwards,  and  a  little  backwards,  articulating  with  the  axis,  and  permit* 

ling  (ho  rotatory  movements.    Just  below  the  inner  margin  of  each  superior 

irticular  sarfoce  is  a  small  tubercle,  for  tho  attachrocut  of  a  ligament  which, 

tstretuhing  acros.4  the  ring  of  the  atlas,  divides  it  into  two  nneqnal  parts;  the 

»Dteri<jr  or  smaller  segment  receiving  the  odontoid  process  of  the  axis,  the  pos- 

^-grior  allowing  tho  transmission  of  the  spinal  cord  and  its  membranes.    This 

of  the  spinal  canal  is  of  considerable  size,  to  afford  space  for  the-  spinal 

^rd ;  and  heuce  lateral  displacement  of  the  atlas  may  occur  without  compres- 

Mon  of  tho  spinal  cord.     The  transverse  processes  are  of  large  size,  for  the  at- 

^laebment  of  special  muscles  which  assist  in  rotating  the  head— long,  not  bifid, 

forated  at  their  base  by  a  canal  for  the  vertebral  artery,  which  is  directed 

n  below,  upwards,  ami  backwards. 

The  Axis  (Kig.  70),  (so  named  from  formiog  the  pivot  upon  which  the  head 
ktes).  The  most  distinctive  character  of  this  boue  is  the  strong  prominent 
process  tooth-like  In  form  (hence  the  name  odontoid),  which  ri.<«s  perpendieu- 
I  larly  from  the  upper  part  of  the  body.  The  body  is  of  a  triangular  form ;  deeper 
in  (rout  iliaii  beiiind,  and  prolonged  downwards  anteriorly  so  as  to  overlap  the 
opper  and  fore  part  of  the  adjacent  vertebra.  It  presents  in  front  a  median 
^ugitudinal  ridge,  separating  two  lateral  depressions  for  tho  attachmcul  of  the 
mgus  colli  muscles  of  each  side.  The  odontoid  process  presents  two  articu- 
Bting  surfaces:  one  in  front  of  an  oval  form,  for  articulation  with  tho  atlas; 
lolber  behind,  for  the  transverse  ligament;  tiio  latter  frequently  cncroachiug 
the  sides  of  the  process;  tho  apex  is  pointed.  Below  tho  apex,  the  process 
somewhat  enlarged,  and  presents  on  either  side  a  rough  imprwsion  for  the 
'hchmeat  of  the  odontoid  or  cheek  ligaments,  which  connect  it  to  tho  occipital 
le;  the  base  of  the  process,  where  it  is  attached  to  the  body,  is  constricted, 
05  to  prevent  dispLiccment  from  the  transverse  ligament,  which  binds  it  in 
this  situation  to  the  anterior  arch  of  the  atlas.  Sometimes,  however,  this  pro 
^eass  doca  become  displaced,  especially  in  children,  in  whom  the  ligaments  are 
lore  relaxed:  iusiuut  death  is  the  result  of  this  accident.    Tho  pedicles  are 
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broad  and  strong,  especially  their  anterior  extremities,  which  ooalesoe  with  the 
sidds  of  ihu  body  and  the  root  of  the  odontoid  process.  The  lamiiuB  are  thick 
and  strong,  and  the  spinal  foramen  very  large.    The  superior  articular  surfaoas 

Tig.  70.— 2d  Cervical  Vertebra,  or  Axis. 
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are  sound,  slightTy  convex,  directed  upwards  and  outwards,  and  are  peculiar  in 
being  supported  on  the  body,  pedicles,  and  transverse  proceiises.    The  inferior 

articular  surfaces  have  the  same 

Pig.  "I.— 7th  C«TTie«I  yertcbm,  or  Verlcbm  Vra-   direction  as  those  of  the  other 

*"'"""*•  cervical  vertehree.   The  superior 

a*^  intervertebral  notches  are  very 

shallow,  and  tie  behind  the  arti- 
cular processes;  the  inferior  in 
front  of  them,  as  in  the  other 
cervical  vertebrae.  The  trans- 
verse processes  are  very  small, 
not  biSd,  and  perforated  by  the 
TarantA.     Jf^.^.    j>*^        vertebral  foramen,  or  foramen 

for  the  vertebral  artery,  which  is 
dirnuted  obliquely  upwards  and 
outwards.  The  spinous  process 
is  of  large  aise,  very  strong, 
deeply  channelled  on  its  under 
anrface,  and  presents  a  bifid  tu* 
bercular  extremity  for  the  attach- 
ment of  muaciea,  which  serve  to 
rotate  the  head  upon  the  >.pine, 
SevenOi  Cervical {¥\s.7 1).  The 
^nuvAi"  7r««e«  most  distinotive  character  of  this 

vertebra  is  the  existence  of  a  very 
long  and  prominent  spinous  prooeaa;  henoe  the  name  "Vertebra  promineus.' 
This  process  is  thick,  nearly  horizontal  in  direction,  not  bifurcated,  and  has 
attached  to  it  the  lignmentum  nuchas.  The  transverse  process  is  usuallv  of 
large  size,  especially  its  posterior  root;  its  upper  surfiice  has  usually  a  shallow 
groove,  and  it  seldoiu  presents  more  than  a  trace  of  bifurcation  at  its  extremity. 
The  vertebral  foramen  is  sometimes  as  largo  a<t  in  the  other  cerviual  vertebrie, 
usually  smaller,  on  one  or  both  sides,  and  sometimes  wanting.  Ou  the  led  side 
it  occasionally  gives  passage  to  the  vertebral  artery;  more  frequently  the  ver- 
tebral vein  ifaverses  It  on  both  sides;  but  the  usual  arrangement  is  for  both 
artery  and  vein  to  pass  through  the  foramen  in  the  transverse  proccsa  of  the 
sixth  cervical. 
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Char,\ctkrs  of  the  Dorsal  Vebtebh^. 

The  bodies  of  the  Dorsal  Vcrtebrfe  resemble  tliose  in  the  cervical  and  lumbar 

ngioDs  at  the  respective  ends  of  this  portion  of  the  spina;  but  in  the  middle 

of  the  dorsal  ivgiuu,  ibeir  form  is  very  characteristic,  hviug  heart-fihaped,  and 

^broader  in  the  antero- poster! or  than  in  the  luieral  direction.    They  are  thicker 

ehiod  than  in  front,  flat  above  and  below,  convex  and  prominent  in  front, 

}Iy  concave  behind,  slightly  constricted  in  front  and  at  the  aides,  and  marked 

on  each  side,  near  the  root  of  the  pedicle,  by  tvo  demi-facets,  one  above,  the 

other  below.    These  iire  covered  with  curtiU^  in  the  recent  state;  and,  when 

.artioulated  with  the  iidjuinlng  vertebree,  form  oval  surfaces  for  the  reception 

''of  the  heads  of  the  corresponding  ribs.    The  pedicles  are  directed  backwards, 

and  the  inferior  intervertebral  nolcheg  ore  of  large  size,  and  deeper  than  in  any 

other  region,  of  the  .spine.    The  lamina)  are  broad  and  thick,  and  the  Bpinal 

foramea  small,  and  of  a  circular  fortn.    The  articular  processes  are  flat,  nearly 

vertical  in  direction^  and  project  fVom  the  upper  and  lower  nort  of  the  pedicles, 

[ifae  superior  being  directed  backwards  and  a  little  outwaras  and  npwards,  the 

[inferior  forwards  and  a  tittle  inwnrd.-i  and  downwards.     The  trani^verae  prooessea 

arise  from  the  same  parts  of  the  arch  aa  the  posterior  roots  of  the  transversa 

proceeses  in  (he  neck;  they  are  thick,  strong,  and  of  great  length,  directed 

obliquely  backwards  and  outwarls,  presenting  a  clubbed  extremity,  which  is 

Itipped  on  iti)  anterior  pnrt  bv  a  small  concave  surface,  for  articulation  with  the 

tubercle  of  a  rib.     Besides  the  articular  facet  for  the  rib,  two  indistinct  tuber- 

elea  may  be  seen  rising  from  the  extremity  of  the  transverse  proccs.st!S,  one  near 

rlbe  upper,  the  other  near  the  lower  border.     In  man,  they  are  comparatively 

"Of  small  size,  and  serve  only  for  the  attachment  of  muscles.     But,  in  some 

animals,  they  attain  considerable  magnitnde  either  for  the  purpose  of  more 

^«IoBely  connecting  the  segments  of  thid  portion  of  the  spine,  or  for  muscutar 

od  li^amontouB  attachment.     The  spinous  processes  are  long,  triangular  in 

trm,  directed  obliquely  downwards,  and  terminitting  bv  a  tubercular  margin. 

Fbey  overlap  one  another  from  the  iifth  to  tiie  eighth,  "but  are  less  oblique  in 

Erection  above  and  below. 

Fig.  72.— A  Dorsal  Vertebra. 
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The  peculiar  dorsal  vertebne  are  the  jirat^  ninth,  ^mM,  eleventh,  and  twefflh 
(Fig.  73). 
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The  First  DorsaJ  VWlebra  prosonts,  on  each  side  of  the  body,  a  single  ei 
articular  facet  for  the  head  of  the  first  rib,  and  a  half  facet  for  the  upper  hi 
of  the  second.  The  upper  surface  uf  the  body  is  like  Ikat  of  a  oerviual  verte- 
bra, being  broad  transversely,  concave,  and  lipped  on  each  side.  The  articular 
tur/aces  are  obli(^ue  and  the  spinous  process  ihics,  loQg,  and  almost  horizoutaL 

Fig.  T3.— Peculiar  Dorsal  Vortebne. 
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The  Nir\ih  Dnrsal  has  no  dcmi-facet  below.  In  some  subjects,  however,  the 
nioth  has  two  demifacets  on  each  side,  then  the  tenth  has  a  demi-facet  at  the 
upper  part ;  none  below. 

The  Tenik  Dorxal  has  (except  in  the  cases  jn.st  mentioned)  an  entire  articnlor 
facet  on  each  side  above;  it  has  no  denii-facet  below. 

In  the  Klevmth  Dorsal,  the  body  approaches  in  its  form  and  size  to  the  lumbar. 
The  articular  facets  for  the  heads  oi  the  ribs,  one  on  each  side,  are  of  larjie  siac, 
and  p]acod  chiefly  on  the  pedicles,  which  are  thicker  aud  stronger  iu  this  and 
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ibe  next  Tertebra,  tlian  in  any  otlier  part  of  Uie  dorsal  region.  The  traiuwrae 
procesMu  oro  very  short,  tuberuular  at  their  uxtremitiea,  and  have  uo  articular 
beets  for  the  taberclei  of  the  ribs.  The  spinoiM  proceiu  is  :jhort,  ncarlj  hori- 
lootjilia  direction,  and  preseutdaaligbt  teDueiicy  to  bifurcation  ai  its  extremity. 
The  Tloel/th  D'frsnl  ha-s  the  same  general  characters  aa  the  eleventh ;  but  may 
b«  distiDguiAhod  from  it  by  the  inferior  articalar  proceases  being  convex  and 
turned  outwards,  like  tboae  of  the  lumbar  vertebrse;  by  the  general  form  of 
the  body,  laminiB,  and  spinoas  pnxH»d,  approaching  to  that  of  the  lumbar 
vertebra;  and  by  the  transverse  processes  being  shorter,  and  the  tubercle3  at 
their  extremities  more  marked. 

CiLvRACTKnS  OF  THK  LtTMDAB  TkRTEBRX 

The  Lumbar  Verlebne  (Fig.  74)  are  the  largest  segments  of  the  vertebral 
.colomn.     The  body  is  large,  broader  from  side  to  rude  than  from  before  back- 
la,  about  equal  in  depth  in  front  and  behind,  flattened  or  slightly  concavo 
and  below,  concave  behind,  and  deeply  oonstricted  in  front  and  at  the 


Fig.  74.~A  Lambar  Vertebra. 
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_,_,  preaenting  prominent  margins,  which  nfford  a  broad  basia  for  the  support 
of  the  superincumbent  weight.  The  pedicles  are  very  strong,  dinicted  back- 
wards from  the  upper  part  of  the  bodies;  consequently  the  inferior  interverte- 
bral notches  are  of  large  size.  The  laminae  are  short,  but  broad  and  strong; 
and  the  foramen  triangular,  larger  than  in  the  dorsal,  smaller  than  in  the  cer- 
vical region.  The  superior  articalar  processes  are  concave,  and  look  almost 
directly  inwards;  the  inferior,  convex,  look  outwards  and  a  little  forwarvls;  the 
former  are  separated  by  a  much  wider  interval  than  the  latter,  embracing  the 
lower  articulating  procenaes  of  the  vertebra  above.  The  transver»e  processes 
are  long,  slender,  direoled  transversely  outwards  in  the  upiwr  three  lumbar 
vertebrie,  slanting  a  little  upwards  in  the  lower  two.  By  some  anatomists  they 
are  conaidored  homologous  with  the  riba.  Of  the  two  tulwrcles  noticed  in  con- 
nection with  the  transverse  processes  in  the  dorsal  region,  the  superior  ones 
become  connected  in  this  region  with  the  back  part  oi  the  superior  articular 
procaaaes.  Although  in  man  they  are  comparatively  small,  in  some  animals 
ihcy  attain  oonsiderable  size,  and  serve  to  lock  the  vertebrw  more  closely  lo- 

f ether.    The  spinous  processes  arc  thick  and  broad,  somewhat  quadri-latoral, 
oriaoatal  in  direction,  thicker  below  than  above,  and  terminating  by  a  rough 
uneven  border. 

The  Fifth  /^Mmiar  vertebra  is  characterized  by  having  the  body  much  thicker 

in  front  than  behind,  which  accords  with  the  prominence  of  the  "sacro-vertebral 

tnicutation,  by  the  smaller  size  of  its  spinou.<?  proccs-s  by  the  wide  interval 

between  tho  inferior  articulating  processes,  and  by  the  greater  size  and  thick- 

[Aea  of  its  transverse  processes. 
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STBucrrRE  AXi)  Development  of  the  Vertebra 


TKe  struoturo  of  a  vertebra  dWots 
in  different  parts.  The  body  ia  com- 
posed of  liglit  spongy  ciineolloiis  tis- 
ane, having  a  tliiucoatiug  of  compact 
tis&ueou  ita  external  suface  perforated 
bj  numerous  orifices,  some  of  large 
size,  for  the  passage  of  vessels;  ita 
interior  is  traversed  by  one  or  two 
lar^  canals  for  the  reception  of  veins, 
which  converge  towards  a  aingle  large 
Irregular  or  several  small  apertures 
at  the  posterior  part  of  the  oody  of 
eaoh  bono.  The  arch  and  processes 
projecting  from  it  have,  on  the  con- 
trary, an  e.\ceedingly  thick  covering 
of  compact  ttssne. 

Development.  Each  vertebra  is 
formed  of  three  primary  cartilaginoua 
portions  (t'ig.  75);  one  for  each  lami- 
na and  itd  [iroceifsed,  and  one  for  the 
body.  Ossification  comnienoes  in  tho 
lamineo  about  tho  sixth  week  of  foetal 
life,  iu  the  situation  where  the  trauii- 
vorse  processes  afterwards  project, 
the  Q3si6e  granulea  shooting  back- 
wards to  the  spine,  forwards  to  the 
body,  atid  outwards  into  the  trans- 
verse and  articular  processes.  Ossi- 
flcation  in  the  body  commences  iu  the 
middle  of  the  cartilage  about  the 
eighth  week.  At  birth  tha'^e  three 
pieoes are peHoctly  separate.  During 
the  first  year  the  lamin»  become 
united  behind,  by  a  portion  of  carti- 
lage iu  which  the  spinous  process  is 
ultimately  formed,  and  tbu&  the  arch 
is  completed.  About  the  third  year 
the  body  is  joined  to  the  arch  on  each 
side,  in  such  a  manuer  that  the  body 
is  formofl  from  tho  thrco  ori^^inal 
centres  of  ossification,  the  amotiut 
contributed  by  the  pedicles  increasing 
in  extent  from  below  upwards.  Thus 
the  bodies  of  the  sacral  vertebrie  are 
formed  almost  entirely  from  the  cen- 
tral nuclei,  the  bodies  of  the  lumbal' 
segments  are  formed  laterally  and 
beliind  by  the  pediclas;  in  the  dorsal 
region,  the  pcSliclea  advance  as  far 
forwards  as  the  articular  depressions 
for  tho  heads  of  tho  ribs,  forming 
these  cavities  of  reception ;  aud  in 
the  neck  tho  whole  of  the  lateral 
portions  of  the  bodias  arc  formed  by 
the  advance  of  the  pedicles.    I3eforo 


Flp.  '.").— Pevelopmpnt  of  a  Vertebra. 
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paberty,  no  other  changes  occur,  excepting  a  gradual  increase  in  the  growth 
of  thcae  primary  centres,  the  upper  ami  under  surface  of  the  bodies,  and  the 
eadU  of  the  transvcntc  and  spinous  prooesses,  being  tipped  with  cartilage,  in 
which  ossitjc  granules  are  not  08  ret  deposited.  At  fitxtoen  ^-ears  {Fig.  70), 
four  secondary  centres  appear,  one  tor  the  tip  of  each  transverse  procaas,  and 
two{sometirae3  united  into  one)  for  the  end  of  the  spinous  process.  At  twenty- 
one  years  (Fig.  77),  a  ihin  circular  plal«  of  bone  ia  formed  in  the  layer  of  car- 
tilage Mtuated  on  the  upper  and  under  surface  of  the  body,  the  former  being 
tho  thicker  of  the  two.  All  these  become  joined ;  and  the  bone  is  completely 
formed  about  the  thirtieth  year  of  life. 

Exceptions  to  tliis  mode  of  development  occur  in  the  first,  second,  and  seventh 
cervical,  and  in  the  vertebrjB  of  the  lumbar  region. 

The  Atlas  (Fig.  78)  ia  developed  by  two  primary  centres,  and  by  ow  or  more 
epiphyses.  Tlio  two  primary  centres  are  destined  for  the  two  lateral  or  neural 
masMB,  the  osHification  of  which  commences  before  birth,  near  the  articular 
processes,  and  extends  backwards:  these  portions  of  bone  are  separated  from 
one  another  behind,  at  birth,  by  a  narrow  interval  filled  in  with  cartilage. 
Between  the  second  and  third  years,  they  unite  either  <lirect!y  or  through  the 
medium  of  an  epiphytal  centre,  developed  iti  the  cartilage  near  their  iwint 
of  junction.  The  anterior  arch,  at  birtli,  is  aliogcthcr  cartilaginous,  and  this 
portion  of  the  atlns  is  completed  by  the  gradual  extension  forwards  and  ulti- 
mate junction  of  the  two  neural  urooe^es.  Occasionally,  a  separata  nucleus  is 
developed  in  the  anterior  arch,  wliich,  extending  laterally,  joins  the  neural  pro- 
oessen  m  front  of  the  pedicles^  or,  there  are  two  nuclei  developed  in  the  anterior 
mreh,  one  on  either  side  of  the  median  line,  which  join  to  form  a  .single  mass, 
afterwards  unitdl  to  the  lateral  porttoD.>j  in  front  of  the  articulating  proceasee. 

The  Axis  (Fig.  79)  is  developed  by  six  centres.  The  body  and  arch  of  this 
ibone  are  formed  in  the  same  manner  as  the  corresponding  parts  in  the  other 
ibrge:  one  centre  for  the  lower  part  of  the  body,  and  one  for  each  lamina, 
he  odontoid  process  oousists  originally  of  an  extension  upwards  of  the  cartila- 
ginous mass,  in  which  the  lower  part  of  the  body  is  formed.  At  about  the 
sixth  month  of  foetal  life,  two  osseous  nuclei  make  their  appearance  in  the  base 
of  this  process:  they  are  placed  laterally,  and  join  before  birth  to  form  a  conical 
bi-lobed  mass  deeply  cled  above ;  the  interval  between  the  cleft  and  the  summit 
of  the  process,  is  formed  by  a  wedge-shaped  piece  of  cartilage;  the  base  of  the 
rocess  being  fieparated  from  the  bocfv  by  a  ojirtilaginous  interval,  which  gradually 
comeasoasiflod,  sometimes  by  a  separateepiphysal  nucleus.  Finally,  as  Dr.  Hum* 
17  baa  demonstrated,  the  apex  of  the  odontoid  procees  has  a  separate  nucleus. 
f%t  Seofmth  Cervical.  The  anterior  or  costal  part  of  the  transverse  process 
of  the  seventh  cervical,  is  developed  from  a  Heparato  osseous  centre  at  about 
the  sixth  month  of  ftjetal  life,  and  joins  the  body  and  posterior  division  of  the 
ansverse  process  between  the  fifth  and  sixth  years.  Sometimes  this  pntcMs 
ntinoes  as  a  separate  piece,  and,  becoming  tengthciiod  outwards,  constitutes 
what  is  known  as  a  cervical  rib. 

Thf  Luijibar  VfTtebrm  (Fig.  80)  have  tiw  tulditional  cenirta  (besides  those  pecu- 
liar to  the  vertebrae  gonerafly),  for  the  tubercles,  which  project  from  the  back 
pan  of  the  superior  articular  processes.  The  transverse  process  of  the  first 
lombar  is  sometimes  developed  as  a  separate  piece,  which  may  remain  perraa- 
Dently  unoonneoted  with  the  remaining  portion  of  the  bone;  thus  forming  a 
Inmbar  rib,  a  pecnharity  which  is  rarely  met  with. 

Proffrett  of  Osaijication  in  the  Spiiie  f/eneraliy.  Ossification  of  the  lamina)  of 
(he  vertebras  commences  at  the  upper  part  of  the  spine,  and  proceeds  gradually 
downwards;  hence  the  frequent  occurrence  of  spina  bifida  in  the  lower  part  of 
the  spinal  column.  Ossification  of  the  bodies,  on  the  other  band,  commences  a 
little  Ijelow  the  centre  of  the  spinal  column  (about  the  ninth  or  tenth  dorsal 
vortt.'bne),  and  extends  both  upwards  and  downwards.  Although,  however,  the 
'r^silic  nuclei  make  their  first  appearance  in  the  lower  dorsal  vertebno,  the 
Inmbar  and  first  sacral  are  those  in  which  these  nuclei  are  largest  at  birth. 


THE    SKELETON. 

Auachment  of  Sfusdta,  To  the  Atltu  are  attached  tbe  Longus  Colli,  Rectos 
Anticua  Minor,  Kectus  Lateralis,  Kectus  Posticus  Minor,  Obli^uus  Superior  and 
Inferior,  Splonius  Colli,  Levator  Anguli  Scapulffi,  Interspinous,  and.  Inter* 
transverse. 

To  the  Axis  are  attached  the  Longua  Colli,  Obliquus  Inferior,  Rectus  Posticus 
Major,  Serai-spinalis  Colli,  Multifidus  Spinic,  Levator  Anguli  Scapul*,  Splenius 
Colli,  TrausverBalts  Colli,  Scalenus  Potitieus,  Interlransver^nlc!!,  Interepinales. 

*To  the  remaining  Vertebrco  generally  are  attached,  anteriorly^  the  Kectus 
Anticus  Major,  Longus  Colli,  Scalenus  Anticua  and  Posticus,  Psoas  Magnus, 
Psoas  ParvuH,  Quadratua  Lumboruin,  Diaphragm,  Obliquus  lutemus  and  IVans- 
Toraalis;  pixteriarly,  the  TrapcKius,  Latissimus  Dorai,  Levator  Anguli  Scapulie, 
Bhomboidcus  Major  and  Minor,  Serralus  Posticus  Superior  and  Inferior,  Sple- 
nius,  Socro-lumbalis,  Lungissimus  Dori^i,  Spinalis  Donji,  Ccrvicalis  At^cendens, 
Tranaveraalis  Collis,  Trachelo-inasiold,  Complexes,  Serni-Spinalis  Dorsi  and 
Colli,  Multifidua  Spiiue,  Interspiuales,  Supraspinalcs,  Intertrausveraales,  Lera- 
tores  Costarum. 

The  Sacral  and  Coccygeal  Vertebr»  consist,  at  an  early  period  of  life,  of  nine 
separate  pioocs,  which  arc  united  in  the  adult,  bo  as  to  form  two  bones,  llvo 
entering  into  the  formation  of  the  sacrum,  four  into  that  of  the  coccyx.  Ooca- 
fiiouaily,  tbe  coccyx  consists  of  Hve  bones.* 

The  Sacrum. 

The  Sacrum  (Fig.  81)  is  a  large  triangular  bone,  sitnatod  at  the  lower  part 
of  the  vertebrul  column,  and  at  tbe  upper  and  back  part  of  the  pelvic  cavity, 

Fig.  81. — Sftcnun,  Anterior  Surface. 
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vlere  H  is  ioserted  like  a  we(lge  between  the  two  ose&  iDnominata;  its  upper 
part,  or  base,  articulating  witn  the  last  lumbar  vertebra,  its  apex  with  the 
oocCTTX.  The  sacrum  is  curved  upou  itaelf,  and  placed  very  obliquely,  its 
upper  extremity  projecting  forwards,  and  forming,  with  the  last  Inmbar  verte- 
bra, ft  very  prominent  angle,  called  the  prom&tuort/ or tacro-verCdmil  wtffU,  whilst 
its  central  part  is  directed  backwards,  so  as  to  give  increased  capacity  to  the 
pelvio  cavity.  It  pre^nts  for  examination  an  anterior  and  posierior  surface, 
tvo  lateral  surfaces,  a  base,  an  apex,  and  a  central  canal. 

The  AnUrior  Surface  ia  concave  from  above  downwards,  and  slightly  so  from 
side  to  side.  In  the  middle  are  seen  four  transverse  ridges,  indicating  the 
origtnal  division  of  the  bone  into  five  separate  pieces.  The  portions  of  Done 
intervening  between  the  ridges  correspond  to  the  bodies  of  the  vertebrje.  The 
body  of  the  first  segment  is  of  large  size,  and  in  form  resembles  that  of  a  lum- 
bar vertebra;  the  suuceeding  ones  diminish  in  size  from  above  downwards,  are 
Battened   from    before  backwards,  and 

carved  so  as  to  accommodate  themselves     Fig-  82.— VwUciU  Section  ot  the  Sacnini. 
to  the  form  of  the  sacrum,  being  ooncave 
ia  front,  convex  behind.     At  each  end 

of  the  ridges  above  mentioned,  are  seen       V  *       )1 

the  anlerior  aaeral  foramina,  analogous 
to  the  intervertebral  foramina,  four  in 
number  on  each  side,  somewhat  rounded 
in  form,  diminishing  in  size  from  above 
downwards,  and  directed  outwards  and 
forwards ;  they  transmit  the  anterior 
branobfldof  the  sacral  nervea.  E\t«rnal 
to  these  foramina  is  the  lateral  mojs, 
consisting,  at  an  early  period  of  life,  of 
separate  segments,  which  correspond  to 
the  Ulterior  transverse  procosses.  Those 

become  blended,  in  the  adult,  with  the  ,,         ->ij^^    f'l 

bodies,  with  each  other,  and  with  the  V        *e^i^B  ^,j^i 

posterior    transverse  processes.      Kach  "^^ 

lateral  mass  is  traverwd  by  four  broad 
shallow  grooves,  which  lodge  the  ante- 
rior sacral  nerves  as  they  pass  outwards, 
the  grooves  being  sepnrnted  by  promi- 
nent ridges  of  bone,  which  give  attach- 
ment to  (he  slips  of  the  Fyrtformis 
mtitvle. 

If  a  vertical  section  is  made  throogh 
the  centre  of  the  bono  (Fig.  82),  the 
bodies  are  soeu  to  be  united  at  their 
BinimFeroncc  by  bone,  a  wido  interval 
being  left  centrally,  which,  in  the  recent 
state,  is  filled  by  intervertebral  sub- 
stance. In  some  bones,  this  union  in 
mora  complete  between  the  lower  scgtnents,  than  between  the  upper  ones. 

The  Pogturior  Snrfnee  (Kig.  83)  is  convex  and  much  narrower  than  the  ante* 
rior.  In  the  middle  line,  are  three  or  four  tubercles,  which  represent  the  rudi- 
nnotary  spinous  processes  of  the  sarral  vcrtebrre.  Of  these  tubercles,  the  first 
is  nsnally  prominent,  and  perfectly  distinct  from  the  rest;  the  second  and 
third  are  either  separate  or  united  into  a  tubercular  ridgo,  which  diminishes  in 
nze  from  above  downwards-  the  fourth  usually,  and  the  fifth  always,  remain- 
iag  undeveloped.  Kxternal  to  the  spinous  processes  on  each  side,  are  the 
mnina,  broad  and  well  morked  in  the  three  first  pieces;  sometimes  the  fourth, 
tod  generally  the  fifth,  being  undeveloped;  in  this  situation  the  lower  end  of 
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tho  sacral  cannl  \n  cxposocl.  Rxiernal  to  the  laminie  are  a  linear  series  of  ia- 
diatincl  tubercles  representing  the  artic'ilar  protest*-^;  the  upper  pair  are  large, 
well  develope-.!,  and  corrusiiuud  in  shape  and  direction  to  liie  superior  nrticu- 
latiog  procesdua  uf  a  lumbar  vertebra;  the  second  and  third  are  small;  the 

Fig.  83.— Hocrom,  Poatcrior  Sarlace. 
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foarth  and  fiflh  (naaally  blended  together)  are  situated  on  each  side  of  Ihe 
sacral  canal.  They  are  called  the  sacral  ajrwia,  and  articulate  with  the  comua 
of  the  coccyx.  External  to  the  articular  processes  are  the  four  yjostcrior  sacral 
foramina;  they  arc  Hinaller  in  size  and  loss  regular  in  form  than  the  anterior, 
and  trauaniit  the  posterior  branuherf  of  the  »aeral  nerves.  On  the  outer  side  of 
the  posterior  wicral  foramina  arc  a  series  of  tubercles,  the  rudimentary  posterior 
trangtfcrse  proceases  of  the  aaoral  vertebra).  The  first  pair  of  transverse  tubercles 
are  of  large  size,  very  distinct,  and  correspond  with  each  i-upcrior  angle  of  the 
bono:  the  sciK}tid,  ^tnall  in  size,  enter  into  the  formtition  of  the  sacro-iliao 
articulation;  the  third  give  attachment  to  the  oblique  sacro-iliac  ligaments;  and 
the  fourth  and  6flh  to  the  great  saoro-ischiatic  ligaments.  The  iuterapaoe  W 
tween  the  spiuou-i  and  transverse  processes  ou  the  back  of  the  sacrum,  prosents 
a  wide  shallow  concavity,  called  tne  aacral  groove;  it  is  continuous  above  with 
the  vertebral  groove,  and  lodges  the  origin  of  the  Erector  Spina). 

The  Lateral  .Surface,  broad  above,  becomes  narrowed  into  a  thin  edge  below, 
ltd  upper  half  pre»enta  in  front  a  broad  ear-ahaped  surface  for  articulation  with 
the  ilium.  This  is  called  the  auricuJar  surface,  and  in  the  frcsli  state  is  coated 
with  cartilage.  It  is  bounded  posteriorly  by  deep  and  uneven  impreaiions,  for 
the  attachment  of  the  posterior  sacro-iliac  ligaments.  The  lower  half  is  thin 
and  sharp,  and  gives  attachment  to  the  greater  and  lesser  .sacro-ischi&tic  liga- 
ments, and  to  some  fibres  of  the  Gluteus  Maximus;  below,  it  presents  a  deep 
notoh,  whiob  is  converted  into  a  forameu  by  articulatiou  with  the  transverse 
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Fig.  B4 — Derrlopmcnt  of  iJie  S«cnim. 
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proceM  of  the  upper  piece  of  the  ooocjx,  aad  traDsmita  the  anterior  branoh  of 
the  fifth  Baoral  nerve. 

The  Base  of  the  aacrucn,  which  is  broad  and  expandod,  in  diroctod  upwards 
and  forwards.  In  the  middle  is  seen  an  oval  artioalar  surface,  wliicb  corre»* 
ponda  with  the  under  surface  of  the  body  of  the  last  lumbar  vurtebra,  boand- 
ed  behind  by  the  large  triangular  oriOce  of  the  sacral  canal.  This  orifice  ia 
formed  behind  by  the  spinooa  process  and  laminie  of  the  first  sacral  vertebra, 
whilst  projecting  fVom  it  on  each  side  are  the  euperior  arlioular  processes:  they 
are  oral,  concare,  directed  backwards  and  inwards,  like  the  saperior  articular 
processes  of  a  lumbar  vertebra ;  and  in  front  of  each  articular  process  is  an  in- 
tervertebral notch,  which  forms  the  lower  half  of  the  laKt  inicrveriebral  fora- 
men. Lastly,on  each  eidoofthearticular 
sarlace  is  a  broad  and  fiat  triangular 
aarfaceof  bone,  which  extends  ontward^, 
and  ia  coatinuooa  on  each  side  with  tlie 
iliac  fossa. 

The  Apex,  directed  downwards  and 
forwards,  presents  a  small  oval  concave 
surface  for  articulation  with  the  coccyx. 

The  Saeral  Canal  rvms  throughout  the 
greater  part  of  the  bone ;  it  is  Targe  and 
iriangiilar  in  form  above,  small  and  fiat- 
tenod  from  before  backwards  below.  In 
this  situation,  its  posterior  wall  is  incom- 

ftlete,  from  the  non-development  of  the 
aminfe  and  spinous  processes.  It  lodges 
the  sacral  nerves^  and  is  perforated  l>y 
the  anterior  and  posterior  sacral  fora- 
mina, through  whioh  the^e  pa^s  out. 

^rueture.  It  consists  of  much  loose 
spongy  tissue  within,  invested  oxtenially 
by  a  thin  layer  of  compact  tissue. 

Diffcrenct9  in  the  Sacruyn  of  the  Male 
and  FemaU.  The  sacrum  in  the  female 
is  usually  wider  than  in  the  male;  and 
it  is  much  less  curved,  the  upper  half  of 
llio  bono  being  nearly  straight,  the  lower 
half  presenting  the  greatest  amount  of 
curvature.  The  bone  ia  also  directed 
more  obliquely  backwards;  which  in- 
creases the  size  of  t!ie  pelvic  cavity,  and 
forms  a  more  prominent  sacru- vertebral 
angle.  In  the  male,  the  curvature  is 
more  eTcnly  distributed  over  the  whole 
length  of  the  bone,  and  ia  altogether 
greater  than  in  the  female. 

PecMlian'tiea  of  the  tS!ncrum.  This  bone, 
to  some  oases,  consists  of  six  pieces : 
oooaeionally  the  number  is  reduced  to 
feur.  Sometimes  the  bodies  of  the  first 
and  second  segmentn  are  not  joined,  or 
the  lamiDie  and  spinom  processes  have 
not  coalesced.  Occasionally,  the  upper 
pair  of  transverse  tubercles  are  not 
joined  to  the  rest  of  the  bone  on  one  or 

both  sides;  and  lastly,  the  sacral  canal  may  ho  open  for  nearly  the  lower  half 
of  the  bone,  in  consequence  of  the  imperfect  development  of  the  laminie  and 
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spinons  processes.  The  SAumm,  also,  varies  considerablj  with  respect  to  its 
degree  of  curvature.  From  tbe  examination  of  a  large  nujuber  of  skeletons, 
ii  would  appear  thitt,  in  one  set  of  cases,  the  anterior  surface  of  this  bone  waa 
nearly  straight,  the  curvature,  which  waa  very  slight,  affectint^  only  its  lower 
end.  In  another  set  of  caeies,  the  bone  wad  curved  throughout  ita  whole  length, 
but  especially  towurdB  it*!  middle.  In  a  third  set  the  degree  of  curvature  was 
less  marked,  and  affected  especially  the  lower  third  of  the  bone. 

Development  (h'ig  tW).  The  sacrum,  formed  by  the  union  of  five  vertebras, 
has  thirty-jioe  centres  of  ossification. 

The  bodies  of  the  sacral  vertebrie  have  each  three  otsiific  centres ;  one  for  the 
central  part,  and  one  for  tlio  cpiphysal  plates  on  its  upper  and  under  surface. 

The  lamina  of  the  sacral  vertebrae  are  each  developed  by  two  centres;  these 
meet  behind  to  form  the  arch,  and  subsequently  join  the  body. 

The  lateral  mtissca  have  six  additional  centres,  two  for  each  of  the  first  three 
vertfibrfe.  These  centres  make  their  appearance  above  and  to  the  outer  side  of 
the  anterior  sacral  foramina  (Fig.  84),  and  are  developed  into  separate  segments, 
which  correspond  with  the  anterior  transverse  processes  (Kig.  85);  they  are 
fiubsei^uently  blended  with  each  other,  aud  with  the  bodies  and  the  posterior 
transverse  procosses  to  form  the  lateral  mass. 

Lastly,  each  laieral  surface  of  the  sacrum  is  developed  bytwoepiphysal  plates 
(Fig.  86);  one  for  the  auricular  surface,  and  one  for  the  remaiuiug  part  of  the 
thin  lateral  edge  of  the  bone. 

Period  of  Development  At  about  the  eighth  or  ninth  week  of  foetal  life, 
ossification  of  the  central  part  of  the  bodies  of  the  first  three  vertebrro  com- 
mences; and,  at  a  somewhat  later  period,  that  of  the  last  two.  Between  the 
sixth  and  eighth  months  ossiBcation  of  the  lamiiite  taked  place,  and,  at  about 
the  samo  period,  the  characteristic  osseous  tu))erclos  for  the  three  first  sacral 
vertebras  make  their  appearance.  The  laminsB  join  to  form  the  arch,  and  are 
united  to  the  bodies,  first,  iu  the  lowest  vertebnn.  Thisoouurs  about  the  secoud 
year,  the  uppermost  segment  appearing  as  a  single  piece  about  the  fitth  or  sixth 
year.  About  the  sixteenth  year  the  epiphyses  fbr  the  upper  and  under  surfaces 
of  the  bodies  are  formed ;  and,  between  the  eightccntn  and  twentieth  years, 
those  for  each  lateral  surface  of  the  sacrum  make  their  appearance.  At  about 
this  period  the  last  two  segments  arc  joined  to  one  another;  and  this  process 
gradually  extending  upwards,  all  the  pieces  become  united,  and  the  bone  com- 
pletely formed  from  the  twenty-filth  to  the  thirtieth  year  of  life. 

Artieulations.  With  four  bones;  the  last  lumbar  vertebra,  coocyx,  and  th« 
two  ossa  innominata. 

Attachment  of  Muschs.  In  front,  the  Pyriformia  and  Coccygeus;  behind,  the 
Qluleus  Maximus  and  Erector  Spinai. 

Tub  Cocctx. 

The  Coccyx  («<»»>(,  eucJcw>\  so  called  fVom  liaving  been  compared  to  a  cuokoo's 
beak  (Fig.  87),  in  usually  formed  of  four  small  segments  of  bone,  the  most 
rudimentary  parts  of  the  vertebral  column.  In  each  of  the  first  thr««  segments 
may  he  traced  a  rudimenury  body,  articular  and  transverse  processes;  the  la^tt 
piece  (somolimcs  the  third)  is  a  mere  nodule  of  bone,  without  distinct  proces.ies. 
All  the  segments  are  destitute  of  lamime  and  spinous  processes;  and,  cousc- 

?|uenlly,  of  spiual  canal  and  intervertebral  foramina.  The  first  a^meut  is  the 
argest;  it  resembles  the  lowermost  sacral  vertebra,  and  ofWu  exists  as  a  sepa- 
rate piece;  tbe  last  three,  diminishing  in  size  from  above  downwards,  are  usually 
blcnned  together  so  as  to  form  a  single  bono.  The  gradual  diminution  in  the 
size  uf  the  pieces  gives  this  bone  a  triangular  form,  the  base  of  the  triangle 
joining  the  end  of  the  sacrum.  It  presents  for  examination  an  anterior  and 
posterior  surliice,  two  borders,  a  base,  and  an  apex.  The  anteriar  snr/are  \i 
slightly  concave,  and  marked  with  three  transverse  grooves,  indicating  the 
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pDiDU  of  junction  of  the  different  pieces.  Tl  has  attached  to  it  tt>o  anterior 
naro-coooygeal  ligament  and  Levator  Aai  muiwio,  aud  supports  iVie  lower  end 
of  the  rectum.  The  fxisitrxQr  surface  is  convex, 
marked  by  tranaverse  grooves  similar  to  those  on 
the  anterior  surface ;  and  presents  on  each  side  a 
Itneal  row  of  tabercle-s,  the  rudimentary  articular 
prooeases  of  the  coccygeal  vertebr<e.  Of  these,  ihe 
gqperior  pair  are  very  lar^e;  and  are  called  che 
wnma  of  the  coccyx ;  they  project  upwards,  and 
articulate  with  the  comua  of  the  sacruin,  the  juno- 
Uon  between  these  two  bones  completing  the  fiflh 
aaera)  foramen  for  the  tranamission  of  the  posterior 
branch  of  the  fifth  sacral  nerve.  The  lateral  h^rdfrs 
are  thin,  and  present  a  series  of  small  eminences, 
which  represent  the  transverse  processes  of  the  coccy- 
geal vertebra!.  Of  thorio,  the  ^rst  on  each  side  in  of 
uurgtt  size,  flattened  from  before  backwards ;  and  ofVcn 
asoends  to  join  the  lower  part  of  the  thin  latund 
edge  of  the  Bacrtim,  thu;*  completing  the  fifth  sacral 
foramen:  the  others  diminish  in  size  from  above 
downwards,  and  are  often  wanting.  The  borders  of 
the  coccyx  are  narrow,  and  give  attachment  on  each 
aide  to  the  sacro-sciatic  ligamenta  and  Coccygeus 
mo-icle.  The  ban  presents  an  oval  surface  for  articu- 
lation with  the  sacrum.  The  apTX.  is  rounded,  and 
has  attached  to  it  the  tendon  of  the  External  Sphinc- 
ter muscle.  It  is  occasionally  bifid,  and  Bomctimos 
deflected  to  one  or  other  side. 

Dgaeiopment.  The  coccyx  ia  developed  by  fofir 
centres,  one  for  each  piece.  Occasionally,  one  of  the 
first  throe  pieces  of  this  bone  is  developed  by  two 
centres,  placed  Ride  by  side.  The  ossiiic  nuclei  make  their  appearance  in  the 
following  order:  in  tLe  first  segment,  at  birth;  in  the  second  piece,  at  from 
five  to  ten  years;  in  the  third,  from  ten  to  fifleen  years;  in  the  fourth,  from 
fifteen  to  twenty  years.  An  ago  advances,  these  various  segments  become 
united  in  the  fullowing  ortler:  the  Urst  two  pieces  join;  then  the  third  and 
fourth;  ant],  lastly,  the  boue  is  oonipluiod  bv  the  union  of  the  second  and  third. 
At  a  later  period  of  life,  especially  in  females,  the  cooc}'x  often  beconiej*  joined 
to  the  end  of  the  sacrum. 

Ariie'tlaiton.     With  the  sacrum. 

Auaclimmt  of  JIuseiet.    On  either  side,  the  Coccygeus;  behind,  the  Gluteus 
timus;  at  the  apex^  the  Sphincter  Aui ;  and  in  front,  the  Levator  Ani. 

Of  the  Spine  u?  Gkxeral. 

The  Spinal  Column,  formed  by  the  junction  of  the  vertebne,  is  situated  in 
the  median  line,  at  tlio  posterior  [lart  of  the  trunk;  its  average  length  is  about 
two  feet  two  or  three  inches,  measured  along  the  curved  anterior  surface  of  the 
eolumn.  Of  this  length  the  cervical  part  measures  about  five,  the  dorsal  about 
eleven,  the  lumbar  about  seven  inches,  and  the  sacrum  and  coccyx  the  remain- 
ler. 
Viewed  in  front,  it  presents  two  pyramids  joined  together  at  their  bases,  the 
ler  one  being  formed  by  all  the  vertobr*  from  the  second  cervical  to  the 
lumbar;  the  lower  one  by  the  sacrum  and  coccyx.  When  exaniine<l  more 
closelv,  the  upper  pyramid  is  seen  to  be  formed  of  three  smaller  pyramids. 
The  uppermost  of  these  consists  of  the  six  lower  cervical  vertebrte ;  its  apex 
being  formed  by  the  axis  or  second  cervical ;  its  base,  by  the  first  dorsal,    The 
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Fin-  88.— Lotenil  View  of  the  Spine. 
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secouJ  pyramid,  which  is  inverted,  is  formeQ 
by  t!ie  four  upper  dorsal  vertebne,  the  base 
boiiig  lit  tlio  firnt  dor.sal,  thostiialler  cud  at  the 
fourtli.  The  tliird  pyramid  commences  at  iho 
fourth  dorsal,  and  gradually  incroasea  iji  size 
to  the  Bfth  lumbar. 

Viewed  laterally  (Fig.  88),  the  spinal  column 
presepts  several  curves,  which  corrcfipond  to  the 
different  regions  of  the  column,  and  arc  called 
cervical,  donial,  lumbar,  aud  pelvic.  The  cer- 
vical curve  commencea  at  the  apex  of  the  udoD- 
toid  process,  and  terminatea  at  tiic  middle  of  the 
second  dorsal  vertebra ;  it  is  couvejc  in  front, 
and  lA  the  least  marked  of  all  the  curves.  Tho 
<for*nicnrvo,  wliich  is  concave  forwards,  com- 
mences at  the  middle  of  the  second,  and  ter- 
minates at  the  middle  of  the  twelfth  dorsal. 
It8  most  prominent  point  behind  corret^ponds 
to  the  body  ai'  tiie  seveuth  or  eighth  vertebra. 
The  hitnbar  curve  commencea  at  the  middle 
gf  the  last  domal  vertebra,  and  lermiuates  at 
the  .^acro- vertebral  angle.  It  is  convex  ante- 
riorly; the  convexity  of  the  lower  threo  ver- 
tebriB  being  much  greater  than  that  of  the 
Tipper  ones.  Tho  j>elv!c  curve  commences  at 
the  sacro-vertebral  articulation, and  terminates 
at  the  point  of  the  coccyx.  It  is  concave  an- 
teriorly. These  curves  are  partly  due  to  tho 
shape  of  the  bodies  of  the  vertobr»,  aud  partly 
to  the  Inter  vertebral  subfitanccs,  or  will  be 
explained  in  the  Aniculatima  of  Oie  Spine, 

The  spine  has  also  a  slight  lateral  curva- 
ture, the  convexity  of  which  is  directed  to- 
ward the  right  side.  This  is  most  probably 
produced,  as  Bichat  first  explaineu,  chiefly 
by  muscular  action;  most  pennons  using  the 
right  arm  in  preference  to  the  lefl,  espoctolly 
in  making  long-continnod  cffortA,  when  tho 
body  is  curved  to  the  right  side.  In  support 
of  this  explanation,  it  has  been  found,  by  Bd- 
c1ard,that  in  one  or  two  individuals  who  were 
left-handed,  the  lateral  curvature  was  directed 
lo  tho  lel\  side. 

The  spinal  column  presents  for  examina- 
tiuTi  an  anterior,  a  posterior,  and  two  lateral 
surfaces;  a  base,  summit, and  vertebral  canal. 

The  atitcrior  surface  present  the  bodies  of 
the  vertebree  separated  in  tho  recent  stale  by 
tlie  intervertebral  diiitks.  The  bodies  are  broad 
in  the  cervical  region,  narrow  in  the  upper 
jmrt  of  the  dorsal,  and  broadest  in  the  lumbar 
region.  The  whole  of  this  jturface  is  convex 
transversely,  concave  from  above  downwards 
in  the  dorsal  region,  and  convex  in  the  same 
direction  in  the  cervical  and  lumbar  regions. 

The  posferior  Bur/ofx  presents  in  the  rnodiin 
line  the  spinous  processes.    These  arc  short, 
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lionsoQtal,  with  bifid  e.Ttremili&s  in  the  cervical  region.  Id  the  dorsal  region, 
they  are  directed  ohliqiiely  above,  assume  almost  a  vertical  direction  in  the 
middle,  and  are  borizonul  oetow,  as  are  aUothe  spines  of  the  lumbar  vertebrae. 
They  are  separated  by  considerable  intervals  in  the  loins,  by  narrower  iniervuls 
ID  the  neck,  and  are  closely  approximated  in  the  middle  of  the  dorsal  n^ioo. 
Oocaaionally  one  of  thes*  processes  deviates  a  little  from  the  median  line,  a  fact 
to  ba  remembered  in  practice,  as  irregularities  of  this  sort  are  attendant  also  on 
fractares  or  displacements  of  the  apine.  On  either  side  of  the  Hpinous  processes, 
extending  the  whole  length  of  the  column,  is  the  vertebral  groove,  formed  by 
the  laminae  in  the  corvtcal  and  lumbar  regions,  where  it  is  shallow,  and  by  the 
lamitUB  and  transverse  proce^t^ii  in  the  dorsal  region,  where  it  is  deep  and  broad. 
In  the  reoent  state,  these  grooves  lodge  the  deep  mu&cles  of  the  back.  External 
In  the  Tertebral  grooves  are  the  articular  proceasea,  and  still  more  externally 
the  transverse  processes.  In  the  dorjial  region,  the  latter  proceaacs  stand  back- 
wards, on  a  plane  considerably  posterior  to  the  same  processes  in  the  cetvical 
and  lumbar  regioniL  In  the  cervical  region,  the  transverse  processes  are  placed 
in  front  of  the  articular  processes,  and  between  the  intervertebral  foramina.  In 
the  lumlMir,  ih^y  are  placed  also  in  front  of  the  articular  prooessea,  but  behind 
the  intervertebral  foramina.  In  the  dorsal  region,  they  are  posterior  both  to 
the  articular  prooesias  and  foramina. 

The  ItU^nl  attrfarea  are  Bejiarated  from  the  posterior  by  the  articular  processes 
in  the  cervical  ami  lumbar  regions,  and  by  the  transverse  processes  in  the  dorsaL 
These  surfaces  present  in  front  the  sides  of  the  bodies  of  the  vertebra?,  marked 
in  the  dorsal  region  by  the  facet-s  for  artionlation  with  the  heads  of  the  ribs. 
More  poaieriorly  are  the  intervertebral  foramina,  formed  by  the  juxtaposition 
of  the  iniervortcbral  notches,  oval  in  shape,  gmnllcst  in  the  cervical  and  upper 
part  of  the  dorsal  regions,  and  gradually  increaKing  in  size  to  the  last  lumbar. 
TT«?y  are  situated  between  the,  transverse  processes  in  the  neck,  and  in  front  of 
tbem  in  the  back  and  loins,  and  transmit  the  spinal  nerves.  The  ham  of  the 
vertical  column  is  formed  by  the  under  surface  of  the  body  of  the  fifili  lumbar 
vertebra;  and  xhennmmit  by  the  upper  surface  of  the  atla.<>.  'Vho  V'rlfhnl  canal 
follows  the  different  carves  of  the  spine ;  it  i^t  largest  in  those  regions  in  which 
the  spine  eujoya  the  greatest  freedom  of  movement,  as  in  the  neck  and  loins, 
where  it  itt  wide  and  triangular;  and  narrow  and  rounded  in  the  back,  where 
motion  is  more  limited. 


THE  SKULL. 

Tbe  Skull,  or  superior  expansion  of  the  vertebral  column,  is  composed  of  four 
vertebra,  the  elementary  parts  of  which  are  specially  modified  in  form  and  size, 
and  almost  immovably  eonncoted,  for  the  reception  of  tbe  brain,  and  special 
organs  of  the  9en.sea.  The.<«!  vertebra  are  the  ocoipital.  parietal,  frontal,  and 
nasal.  Descriptive  anatomists,  however,  divide  the  skull  into  two  parts,  llie 
Cranium  and  the  Face.  The  Cranium  (s,;a,o(,<i  Ar^Hrt)  is  com  posed  of  W^A^  bones: 
vis.,  the  oftipiial,  ftw  parietal, /rontai,  two  ifmporal,  sphfjtoia,  and  eihmot'rL  The 
Face  is  composed  of /ot(Wem  bonee:  via.,  the  hoo  nasal,  hm  svpenir  mart'Itary, 
Ilea  larhrt/maL  tico  malar,  two  palate^  txco  {nfcn'or  turhinated,  vomer,  arid  in/erior 
mnxillnrtj.  The  mxirttla  axulit^,  the  fccM,  and  Wormian  bones,  are  not  inctoded 
ia  Ibts  enumeration. 
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y  Occipital. 
(Two  Parietal. 

'Cranium,  8  hones.  J^^*""*?.'*  , 

'  Two  Temporal. 

(Sphenoid. 


J3iuUt  22  bones. 


Face,  14  bonet. 


\  Ktbmoid. 
wo  Nasal. 
Two  Superior  Maxillarj. 
Two  Tiachr^-mal, 
Two  Malar. 
Two  Palate. 

Two  Inferior  Turbinated. 
Vomer. 
Inferior  Maxillary. 


BONES  OF  THE  CRANIUM. 
TuK  OccrpiTAi,  Bone. 

T)ie  Occipital  Bonu  (Fig.  H9)  is  eituaied  at  the  back  part  and  base  of  tne 
cranium,  is  trapezoid  in  form,  ourved  npon  itself,  and  presents  for  examination 
two  surfaces,  four  borders,  and  four  angles. 

The  Hxtemal  Sur/ar.s  la  oonvex.  Midway  between  the  summit  of  the  bone 
and  the  posterior  margin  of  the  foramen  mngnnm  la  a  prominent  tubercle,  the 
external  occipital  protuberance,  for  the  attachment  of  tlie  Ligamentum  Nuchie; 
and  d&sceridiiig  from  it  an  far  &&  the  foramen,  a  vertical  ridj^^;,  the  external 
occipital  crc!*t.  This  tubercle  and  crest  vary  in  prominence  in  different  sknlls- 
Passing  outwards  from  the  occipital  proiuberunce  on  each  side  arc  two  semi- 
circular  ridges,  the  superior  curved  lme»;  and  mnuiiig  parallel  with  these  from 
the  middle  of  the  crest,  arc  the  two  inferior  curved  Iinc*<.  The  surface  of  the 
bone  above  the  .superior  curved  lines  is  smooth  on  each  side,  ami,  in  the  recent 
state,  is  covered  by  the  Occipito-frontalia  mugcle,  whilst  the  ridges,  as  well  as 
the  surface  of  the  bone  between  them,  Berve  for  the  attachinent  of  numerous 
muscles.  The  superior  curved  line  gives  attachment  internally  to  the  Trapezius, 
externally  to  the  OcctpiKi- frontalis  and  Stern o-clei do- mastoid,  to  the  extent 
shown  in  Fig.  89  ;  the  depratsionf*  between  the  curved  lines  to  the  Complexus 
internally,  the  S|)lenius  Cipitis  and  Obliquus  Capitis  Superior  externally.  The 
inferior  curved  line,  and  tlio  ilepreesioiis  uelow  it,  afford  insertion  to  the  Kectus 
Capitis  Posiiuufi  Major  and  Rectus  Capitis  Posticus  Minor  muscles. 

The/('r«»ie»  maynuin  is  a  large  oval  aperture,  its  long  diameter  extending 
from  before  backwards.  It  transmits  the  spinal  cord  and  its  membranes,  the 
spinal  acceMory  nerves,  and  the  vertebral  arteries.  Its  back  part  is  wide  for 
the  traiisrniaaion  of  the  cord,  and  iho  corresponding  margiu  rough  for  the 
attachment  of  the  dura  mater  inclosing  the  cord ;  the  forepart  is  narrower,  being 
encroached  upon  by  the  condyles;  it  has  projecting  towards  it  from  bolow  the 
odontoid  process,  and  its  margins  are  smooth  and  bevelled  internaliy  to  support 
the  muflulla  oblongata.  On  each  side  of  the  foramen  magnum  are  tnecoudylee, 
lor  articulation  with  the  atlas;  they  are  convex,  oblong,  or  reniform  in  shape, 
and  directed  downwards  and  outwards;  they  converge  in  front,  and  encroach 
slightly  upon  the  anterior  segment  of  the  foramen.  On  the  inner  border  of 
each  condyle  is  a  rough  tubercle  for  the  attachment  of  the  ligaments  (check) 
which  connect  this  bone  with  the  odontoid  proeess  of  the  axis ;  whilst  external 
to  them  is  a  rough  tubercular  prominence,  the  transverse  or  jugular  prooeaa 
(the  representative  of  the  transverse  process  of  a  vertebra)  channelled  in  front 
by  a  deep  notch,  which  forms  part  of  the  jugular  foramen.  The  under  surface 
of  this  process  affords  allachment  to  the  Recius  Capitis  Latnralis;  its  upper  or 
cerebral  surface  preaients  a  deep  groove  which  ludjjes  part  of  the  lateral  siouA, 
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whilst  ita  prominent  extremity  19  marked  by  a  qaadn1at«ral  rough  surfaoe, 
eorered  with  cartilage  in  the  fresh  state,  aud  articulating  with  a  aimilar  Burfaoe 
on  the  petrous  portioa  of  the  ttimporal  bone.  On  the  outer  side  of  each  con- 
dyle, Dear  its  forepart,  is  a  foramen,  the  anterior  condyloid ;  it  is  directed  down* 

Fig.  &9.— OcciplUl  Bmk.    Ooter  SorCice. 
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jWarda,  outward^  and  forwardt^  and  transmits  the  bypoglossal  nerve.  This 
'foramen  is  sometimes  double.  Behind  each  condyle  is  a  fossa,'  sometimes 
perforated  at  the  bottom  by  a  foramen,  the  posterior  condyloid,  for  the  trans- 
iZaisaion  of  a  vein  to  the  lateral  einus.  In  front  of  the  foratnen  magnum  ia  a 
iftrong  quadriUteral  pl.-ite  of  bone,  the  basilar  process,  wider  behind  than  in 
I  front;  its  under  surface,  which  ia  rough,  presenting  in  the  median  line  a  tuber- 
^oolar  ridge,  the  pharyngeal  spine,  for  the  attachment  of  the  tendinous  raphd 
,aud  Superior  Constrictor  of  the  pharynx;  and,  on  each  side  of  it,  roughdepres- 
wons  for  the  attachment  of  the  Beotos  Capitis  Auticna  Major  and  Bectos  Capitis 
,  Antioos  Minor  muscles. 

The  Inifntai  or  Ckr^hral  Surface  (Fig.  90)  is  deeply  concave.  The  posterior 
or  oouipilal  part  i«  divided  by  a  crucial  ridge  into  four  fossa).  The  two  supe- 
rior fossse  receive  the  posterior  lohes  of  the  oorcbrum,  and  prcwint  slight  cmi- 
Deuces  aud  depressions  corresponding  to  their  convoluUons.  The  two  inferior, 
which  receive  the  lateral  lobes  of  the  cerebellum,  are  larger  than  the  former, 
and  comparatively  smooth;  both  are  marked  by  slight  grooves  for  the  lodg- 
ement of  arteries.  At  the  point  of  meeting  of  the  four  divisions  of  the  crucial 
re  is  an  eminence,  the  internal  ocuipiiul  protuberance.  It  nearly  eorresiw>nd8 
io  uiat  oo  the  outer  surface,  and  is  peri'oratcd  by  one  or  mure  large  vascular 

This  foam  present*  naoi;  vanstions  fa  sise.    It  ie  nsnallv  sitallow :  ud  tl)»  foramm  noftU  ; 
^ocfJftnwT'y  w&nting.  on  ooe,  or  both  eidu.    Bonotimn  bota  Tmm  noil  foraiiK'i)  are  Ur^,  bat 
BonfiBed  to  om  side  only ;  mon  rarely,  t^  ToMa  and  fonmea  are  very  Ur^  00  both  eidoB. 
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forsmina.  From  this  eminence,  the  superior  division  of  the  crucial  ridge  rans 
upward  to  tliosupuriurnngleui'the  bouu;  it  presentsoccoaionally  a  deep  groove 
for  the  superior  longitudinal  sinus,  the  margins  of  which  give  attachment  to 
tho  falx  ccrcbrL    The  inferior  division,  the  internal  occipital  crest,  ruoa  to  the 


Fig.  90. — Occipital  Buoe.    Inoer  Surfncc 
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poetflrior  margin,  of  the  foramen  magnum,  on  the  edge  of  which  it  becomes 
gradually  lost;  this  ridge,  which  i.s  bifurcated  below,  serves  for  the  attachment 
of  the  falx  ccrcbelti.  It  is  usually  marked  by  two  smuU  grooves,  which  com- 
mence OD  cither  sido  of  the  poutcrior  margin  of  tbo  forunien  maguum^oin 
together  above,  and  run  into  the  depression  for  the  Torcular  Ileropbili.  They 
lodge  the  occipital  i^inuses.  The  transverse  grooveti  pass  outwards  lo  tho  lateral 
angles;  they  are  deoply  chauncllod,  for  tho  lodgment  of  tlio  lateral  sinuses, 
their  prominent  margins  affording  attachment  to  tho  tentorium  cercbolli.'  At 
the  point  of  meeting  of  these  grooves  is  a  depression,  tho  "Torcular  Hero- 
pbili,"*  placed  a  iitiTe  to  one  or  the  other  aide  of  the  internal  o«;eipital  pro- 
tuberance. More  anteriorly  is  the  foramen  magnum,  and  on  each  side  of  it, 
but  nearer  its  anterior  tban  its  posterior  part,  the  internal  openings  of  the  ante* 

■  ItstiKlly  oncf  of  the  trnnnvf^rac  ^oorn  ia  doepcir  and  broader  thno  the  other;  Of^earionnlly 
bnth  Kronvea  ttrv  of  otjitikl  <li'[ith  aoH  breadth,  or  both  4-r]imlly  in<)iNlini:l.  Tho  hro*(lflr  or  tbo 
two  trmoevene  gr(K>v<>B  ik  nearly  alwayR  rontioiinaa  wilh  the  Vi?nical  proove  for  the  snperior 
loojiitadiDsl  sinaM,  lUii)  occiipu'S  th«  carrcppoD(tinf£  xiiV  i>f  Uus  tur-diun  line. 

*  Thf  culamiis  of  blood  coming  io  different  directions  wrra  euppoticd  to  be  prenrd  togftfarr  kt 
this  point. 
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T  condyloid  foramina;  the  internal  openings  of  the  posterior  condyloid  fora- 
ina  being  a  little  external  and  po-tierior  to  them,  protected  by  a  small  arch  of 
[Iwae.  At  this  part  of  the  int^rual  Hurface  there  is  a  very  deep  groove,  in  which 
ithe  posterior  condyloid  foramen,  when  it  cxi.stfl,  has  it^s  internal  tenninalion. 
This  groove  ia  continuoiu  In  tho  complete  skall  with  that  which  separat«jt  the 
pper  from  the  lower  fossae,  and  lodges  tho  end  of  the  same  aiiius,  the  later&L 
In  front  of  the  foramen  magnum  is  the  basilar  proocsH,  preeentiug  a  shallow 
idepreseioDf  the  basilar  groove,  which  slopes  from  behiiid,  upwards  and  forwards, 
■Dd  supports  the  medulla  oblongata ;  ana  on  each  Bide  of  the  basilar  process  is  a 
narrow  channel,  which,  when  united  with  a  similar  channel  on  the  petrous  por- 
lioQ  of  the  temporal  bone,  forms  a  groove,  which  lodges  the  inferior  petrosal  sinus. 
Angin.  The  superior  angle  is  received  into  the  interval  between  the  poste- 
rior superior  angles  of  tho  two  parietal  bones:  it  corresponds  with  that  part 
of  the  skull  iu  the  ftjetus  which  is  called  the  posierior /oftiarulie.  The  inferior 
_le  ia  represented  by  the  square-shaped  surface  of  iho  l«isilar  process.  At 
ftn  early  period  of  life,  a  layer  of  cartilage  separates  this  part  of  the  bone  from 
the  sphenoid;  but  in  the  adult,  the  union  between  them  is  osseous.  The  laieral 
anglfs  correspond  to  tho  outer  ends  of  the  transverse  grooves,  and  are  received 
into  the  interval  between  the  posterior  iuferior  angles  of  the  parietal  and  the 
itoid  portion  of  the  temporal. 
Borders.  The  superior  extends  on  each  side  from  the  superior  to  the  lateral 
gle,  ia  deeply  serrated  for  articulation  with  the  parietal  bone,  and  forms,  by 
is  union,  the  lambdoid  suture.  The  mffritjr  border  extends  from  the  lateral 
the  inferior  angle;  its  upper  half  is  rough,  and  articulates  with  the  mastoid 
portion  of  the  temporal,  forming  the  masto-oooipital  suture:  the  inferior  half 
articulates  with  the  petrous  portion  of  the  temporal,  forming  the  pctro -occipital 
Buture ;  these  two  portions  sire  separated  from  one  another  by  the  jugul.ir  process. 
In  front  of  this  process  is  a  deep  notch,  which,  with  a  similar  one  ou  the  petrous 
portion  of  the  temporal,  forms  tlie  foramen  lacerum  posterius.  This  notch  is  occa- 
BJooally  subdivided  into  two  parts  by  a  small  process  of  bone,  and  presents  an 
■pertare  at  it«  upper  part,  the  internal  opening  of  the  posterior  condyloid  foramen. 
Strwc/wr*.  The  occipital  bone  consists  of  two  compact  laminse,  called  the 
Wber  and  inner  tables^  having  between  them  the  diploic  tissue :  this  bone  is  espe- 
cially  thick   at   the   ridges, 

protuberances,  condyles,  and  Fig.  91.— PcTclopmcnt  of  Occipital  Bone, 

amerior  pan.  of  the  basilar  Jiy  v  Arafnw 

whilst  at  tho  bot- 
i  of  the  foasiB,  especially 
the  inferior,  it  ia  thin,  scmi- 
traaspar«Di,  and  destitute  of 
iliplou. 

Dfvelopmm/ (F\g.9l).  The 
occipital  bone  bas/ouf  centres 
of  development:  one  for  the 
posterior  or  occipital  part, 
whiob  is  formed  in  mem- 
hnme;  one  for  the  baitilar 
portion,  and  one  for  each 
ffiwdyloid  portion,  which  aro 
ibrmod  in  cartilage. 

The  centre  for  tbo  occipital  portion  appears  aboni  the  tenth  week  of  foetal  life; 
and  eonsista,  according  toBlandiu  and  Cruveilbicr,  of  at^mall  obloog  plate  which 
appears  in  the  situation  of  the  occipital  protuberance.*    The  condyloid  portions 

'  Biflard  cooaid^ni  ihU  s«frnt^t)t  to  hftvc  four  cfotrcn  nf  omifinttinn,  itrntnfrrd  in  p«ini,  tiro 
tbnve  and  i«o  below  tin"  «iim-d  lines,  and  Meckel  describes  eiphl.  fcur  of  whielt  ci>rnfp«od  in 
•iluation  with  those  ■hnT^^  (Jem-hh*?!! :  of  i1m«  fitliPr  fnnr.  two  lire  pUrcd  in  juxUpoHiliDfi,  ttl  the 
ipper  oogtc  of  llie  bvue,  uul  ihv  rvouiuiDg  two,  one  al  eucb  side,  ia  the  lalcnil  angles. 
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tiien  ossify.and  lastly  the  basilar  portion.  At  birth,  the  bone  consifitH  of  four  pat 
Mparate  ^rora  one  another,  the  occipital  portion  being  fissured  io  the  direotioa 
iiidi<sit«(l  iu  the  plate  above.  At  about  tbe  fourth  year,  the  occipital  and  the 
tvro  condyloid  pieces  join;  and  about  tbe  sixth  year  tbe  bone  conHists  or  a 
8ingl6  piec«.  At  a  later  period,  between  the  eighteenth  and  twenty-fifth  years, 
tbe  occipital  and  sphenoid  become  united,  forming  a  single  bone. 

Artieulatwna.  With  six  boneii;  two  parietal,  two  temporal,  sphenoid,  and 
atlas. 

AUaehrjtent  of  Muscle.  To  the  superior  curved  line  are  attached  the  Occipito- 
fronlalis,  Trapezius,  and  Sterno-cleido-maatoid.  To  the  space  between  the 
curved  lines,  tbe  Complexuu,  Spleuiua  Capitis,  and  Obliquns  Superior;  to  the 
inferior  curved  lino,  and  the  Hpacc  between  it  and  the  foramen  magnum,  tho 
Bectas  Capitis  Posticus  (Ibfajor  and  Minor) ;  to  the  irnnsvorse  process,  the  Rectus 
Lateralis:  and  to  the  basilar  process,  tbe  Kt^ctus  Capitis  Autiuus  Alajor,  Kuutus 
Anticus  Minor,  and  Suiwrior  Constrictor  of  the  pharynx. 

The  Pabiktal  Bones. 

The  Parietal  Bonos  {paries,  a  waJI)  form  by  their  union  the  sides  and  roof  i 
the  skull.     Each  bone  is  of  an  irregular  quadrilateral  form,  and  presents  for 
examination  two  surfaces,  four  borders  and  four  angles. 

Snr/aces.  The  extemnl  surface  (Fig.  92)  is  convex,  smooth,  and  marked  about 
its  centre  by  an  eininunco,  called  tbe  juirieial  eminence,  which  iudicates  the 

Fig.  92.— I>n  Parieik]  Boac.    External  Surface. 
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point  where  osiuflcation  commenced.  Crossing  the  middle  of  the  bone  in  an 
urched  direction  is  a  curved  ridge,  the  temporu  ridge,  for  tho  attachment  of  tbe 
temporal  fascia.    Above  thia  ridge,  the  sarfaoe  of  the  bone  is  rough  and  poroio^ 
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eorered  by  the  apoaeuroeis  of  the  OuGipiU>-rroDtalL8;  below  it  tlie  bone  ia 
louth,  forma  part  of  the  temporal  fos^a,  and  ulTurik  attachment  lo  the  temporal 
moacla.  Ac  the  back  part  of  the  su[>crior  border,  close  to  tbe  sagittal  euture, 
is  a  small  foramen,  the  parietal  foraioeu,  which  transmits  a  veia  to  the  superior 
latitudinal  ainiis.  Ita  exisceooe  k  uot  constant,  and  ita  size  varies  consider* 
ably. 

The  tjtiemal  stuface  (Fig.  98),  concave,  presents  emiaences  and  depreasions 
for  lodging  the  convolutions  of  tbe  oerebrum,  and  numcrona  farrows  for  the 


Fig.  93.— Left  PariclAl  Bone.    iDlcnul  Surface. 
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ramifications  of  the  meningeal  arteries;  tbe  latter  ran  upwards  and  btuikwanU 
&om  the  anterior  inferior  angle,  and  f^om  the  central  and  poflterior  part  of  the 
lower  border  of  the  bone.  Along  the  upper  margin  ia  part  of  a  shallow  groovoi 
whiob,  when  joined  to  tbe  opposite  parietal,  forms  a  channel  for  the  superior 
longitudinal  sinus,  the  elevated  edges  of  which  afford  Attachment  to  the  falx 
cerebri.  Near  the  groore  are  seen  several  depressions;  they  lodge  the  l*ao- 
chionian  bodies.  The  internal  opening  of  the  parietal  foramen  is  also  seen 
when  that  aperture  exists. 

Bm-dert.  The  superiw,  the  longest  and  thiokest,  is  dentated  to  articulate  with 
lU  fellow  of  the  opposite  side,  forming  the  sagittal  suture.  The  inferior  is 
divided  into  three  parts:  of  these,  the  anterior  is  thin  and  pointed,  bevelled  at 
lht»  ex]>ensa  of  the  outer  surface,  and  overlapped  by  the  tip  of  the  great  wing 
of  the  sphenoid;  the  middle  portion  is  arched,  bevelled  at  the  expen.so  of  tbe 
outer  surface,  and  overlapped  by  the  squamous  portion  of  the  temporal ;  tbe 
posterior  portion  is  thick  and  serrated  for  articulation  with  tbe  mastoid  portion 
of  the  temporal.  ThQ  anierior  hont'^,  deeply  serrated,  is  bevelled  at  the  expense 
of  the  outer  surface  above,  and  of  the  inner  below;  it  articulates  with  the  frontal 
bone,  fonning  the  ooronal  suture.  The  posterior  border,  deeply  denticulated, 
UticuUtea  with  the  occipital,  forming  the  lambdoid  autore. 


140 


THE    aKELETOX. 


Angk».  The  antfnar  »tiperit>r,  thin  nnd  pointed,  cnrresponds  wltli  t*hat  por- 
tion of  the  .skull  whicb  in  iha  fcetus  is  )nen]hrnnou.s,  and  is  called  tbe  anlmor 
fanlanelle.  The  anterior  inferior  angle  in  thin  and  lengtbened,  being  received  in 
the  iDterval  between  the  great  wing  of  the  tsphenoid  and  the  rrontal.  Tbis  point 
will  be  Ibund  about  one  inch  behind  the  upper  and  outer  angle  of  the  orbit. 
Its  inner  surface  is  marked  by  a  deep  groove,  sometimes  a  canal,  for  the  an- 
terior branch  of  the  middle  meningeal  artery.  The  juisterior  superior  angle  cor- 
responds with  the  junction  of  the  sagittal  aud  lambdoid  sutures.  In  the  fcetua 
this  part  of  the  skull  is  membranous,  and  is  called  the  jiosteriar /ontanelie.  The 
posterior  itiferior  angle  articulates  with  the  mastoid  portion  of  the  temporal  bone, 
and  generally  presents  on  its  inner  surface  a  broad  ahallow  groove  for  lodging 
part  of  the  lateral  sinu.s. 

JJeoehpmerU.  The  parietal  bone  is  formed  in  membrane,  being  developed  bj 
one  centre,  which  uorresponda  with  the  parietal  eminence,  and  makes  ita  first 
appearance  about  the  fifth  or  sixth  week  of  foetal  life.  Ossification  gradually 
extendi)  from  the  centre  to  the  circumference  of  the  bone.  The  angles  are  con- 
sequently the  parts  last  formed,  and  it  is  in  their  situation  that  the  fontancHes 
ejtist,  previous  to  the  completion  of  the  growth  of  the  bone. 

Ariicnlatioiui,  With  five  bones;  the  opposite  parietal,  the  occipital,  frontal, 
temporal,  and  sphi*noid. 

Attachmml  q/ Muscks.    One  only,  the  Temporal. 


The  Frontal  Bonb. 

Tho  Frontal  Bone,  which  re3eml)]e3  a  cockle-shell  in  form,  oonsist.i  of  two 
portions — a  vertical  or  frontal  portion,  situated  at  the  anteriur  part  of  tho  cm- 
niura,  forming  the  forehead;  and  a  horizontal  or  oTbito-nasal  portion,  which 
enters  into  the  formation  of  the  roof  of  the  orbits  and  nose. 

Vertical  Portion.  Eftrmal  Surface  (Fig.  94).  In  the  median  line,  traversing 
the  bone  from  the  upper  to  the  lower  part,  is  occasionallv  aeen  a  slightly  ele- 
vated ridgo,  and  in  young  subjects  a  suture,  which  represents  the  line  of  union 
of  tho  two  lateral  holvos  oi'  which  the  bone  cou.-iisls  at  an  early  periixl  of  life. 
In  the  adult,  this  suture  is  usually  obliterated,  and  the  bone  torms  one  piece. 
Traces  of  the  oblitcnited  suture  are,  however,  generally  perceptible  at  the  lower 
part.  On  cither  side  of  this  ridge,  a  little  below  tho  centre  of  the  bone,  ia  a 
rounded  eminence,  tho  frontal  eminence.  These  eminences  vary  in  size  in 
difi*erent  individuals,  and  aro  occasionally  unsymmetrical  in  the  ssime  subject. 
They  are  especially  prominent  in  cases  of  wott-marked  cerebral  development. 
The  whole  surface  of  the  bone  above  this  part  ia  smooth,  and  covered  by  the 
aponeurosis  of  the  Occipito-frontalis  muscle.  Below  the  frontal  eminence,  and 
separated  from  it  by  a  slight  groove,  is  the  superciliary  ridee,  broad  iDternally 
where  it  is  continuous  with  the  na^l  eminence,  but  less  distinct  as  it  arches 
outwards.  These  ridgca  aro  caused  by  tho  projeetion  outwards  of  the  frontal 
iiinuses,  and  give  attachment  to  the  Orbicularis  Palpebrarum  and  Corrugator 
Supercilii.'  Beneath  the  superciliary  ridgeis  the  supra-orbital  arch,  a  curved  and 
prominent  margin,  which  forms  the  upper  boundary  of  the  orbit,  and  separates 
the  vertical  from  the  horizontal  portion  of  the  bone.  The  outer  part  of  the 
arch  ia  sharp  and  prominent,  affording  to  the  eye,  in  that  situation,  considerable 
protection  from  injury;  the  inner  part  is  less  prominent.  At  the  inner  third 
of  this  arch  is  a  notch,  eomotimos  converted  into  a  foramen  by  a  bony  proceee, 

'  Rntne  eonrnaion  is  occuIodm)  to  sttidents  commencing  Ihp  stud;  of  anftloatT,  liv  the  name 
"Binuses"  hnviDjt  liwo  ci**""  to  *"''>  perrectly  ditTereDt  kinds  ofiipaePK  connccli^i]  willi  ihe  skull. 
It  mnv  Ire.  aa  wftl.  th^r«ror«.  to  »laU^  nore.  ai  ihc  outset,  ibnt  tht^  "sidum-!)''  <>n  th«  interior  of  Ihe 
cnuiium.  murkud  bv  jirooTM  on  the  inner  enrfuce  of  the  Ikpops.  «i*  venoue  i-h>ni>olfi  along  which 
tlM>  bloixl  runi«  in  Its  p*"*!^  hacit  Worn  th«  brain,  while  the  "  sjnavos"  on  \hv  ot)tsid«  of  lh« 
cranium  (lli*:  fn>nlal.  (.•thmoiilnl,  cnhi-noii).  Bnd  niaAillnrj)  o^re  bulluw  spaces  b  the  bOBfw  tlieai> 
•elvc«.  which  comniunicttc  wilb  the  nuDtrilK.  uotl  codUu)  air. 
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and  called  the  supra-orftitai  notch  or  foramen.  It  transmits  the  supra-orbJtal 
krt«ry,  veins,  and  nerve.  A  small  aperture  i^  seea  iu  tbe  upper  part  of  the 
ootcfa,  which  tTUumita  a  vein  from  i\\a  diploti  to  join  ibe  ophthalmio  veiii. 
Tbe  supm-orfait&l  arch  terminated  externally  in  the  external  angular  prooeas, 

l-*ig.  34.— FruBtttlJI<nif.     Outer  Surface. 
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and  internally  in  the  internal  angular  process.  The  external  angular  prooeMi 
flCrong,  prominent,  and  articulates  with  the  malar  bone;  running  upwards  and 
ikwarda  from  it  is  a  sharp-curved  crast,  the  temporal  ridge,  fur  the  attach- 
uent  of  the  temporal  fascia;  and  boneath  it  a  alight  concavity,  that  forms  the 
Interior  part  of  the  temporal  foasa,  and  give8  origin  to  the  Temporal  muscle. 
le  internal  angular  proeesBos  are  less  marked  than  tbe  external,  and  ar- 
licalate  with  the  lauhjymal  bones.  Between  the  internal  angular  processes  is  a 
>ugh  uneven  interval,  the  nasal  Ttotcft,  which  articulates  in  tbe  middle  line 
with  the  naaal  bono,  anil  on  cilhor  sido  witli  the  nasiil  process  of  the  superior 
maxillary  bono.  The  notcli  is  continuous  below  with  a  long  pointed  process, 
tbe  naeai  spine. 

Vertical  Portion.  Internal  Sur/aee  (Fig.  96),  Along  the  middle  line  is  a  ver- 
tioal  groove,  the  edges  of  which  unite  below  to  form  a  ridge,  the  frontal  crest; 
lie  groove  lodges  the  superior  longitudinal  sinus,  whilst  its  edges  aflbrd  attach- 
BDl  to  the  falx  cerebri.  The  crest  terrainates  below  at  a  small  opening,  the 
imen  coecum,  which  is  generally  completed  beliind  by  the  ethmoid.  This 
>ramen  varies  in  size  in  diSerent  eubjeots,  is  UHunlly  partially  or  completely 
impenriotis,  lodges  a  prooe«  of  the  falx  cerebri,  and,  when  open,  transmits  a 
_feia  from  the  lining-membrane  of  the  noee  to  tbe  superior  longitudinal  sinaa. 
either  side  of  the  groove,  tbe  bone  is  deeply  concave,  presenting  eminences 
sad  depressions  for  the  convolutions  of  the  brain,  and  numerous  .small  farrows 
fur  lodging  th«  ramifications  of  the  anterior  meningeal  arLerieu.    Several  small, 
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irregtilar  foasie  arc  also  seen  on  either  side  of  the  groore,  fiar  the  recepUou  of 

the  I'auubioiiiati  botliea. 

Jlor'zaiUaf  Portion.     Urternnl  Surface.     This  portion  of  the  bono  consists  of 
two  thia  pkt«s,  which  form  the  vault  of  the  orbiLs,  separated  irom  one  tiuuiher 

Pig.  95. — Frunlal  Bdqc.    loucr  Saitato. 
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>iy  tho  ethmoidal  Dotoh.  Each  orbital  vault  consistn  of  a  smooth,  concave, 
triangular  plate  of  bone,  marked  at  its  aulerior  and  external  part  (immetUately 
beneath  the  external  angular  prooeeB)  hy  a  shallow  depression;  tho  lachrymal 
fossa,  for  lodging  the  lachrymal  gland;  and  at  its  anterior  and  internal  part, 
by  a  dopre«aion  (sometimes  a  Bmall  tubercle)  for  the  attachment  of  the  fibrous 
palley  of  the  Superior  Oblique  musele.  The  ethmoidal  notch  separates  the 
two  orbital  plates;  it  is  quadrilateral ;  and  filled  up,  when  the  bonea  are  nnited, 
by  the  eribriform  plate  of  the  ethmoid.  The  margin:^  of  this  notch  present 
several  halfoella,  which,  when  united  with  corresponding  half-cells  on  tho 
tipper  surface  of  the  ethmoid,  complete  the  ethmoidal  cells;  two  grooves  are 
also  seen  crossing  these  edges  transversely  :  they  are  converted  into  cauals  by 
articulation  with  the  ethmoid,  and  are  called  the  anterior  and  pMttrior  ethmoidal 
canals ;  tbey  open  on  the  inner  walls  of  the  orbit.  The  anterior  one  transmits 
the  nasal  nerve  and  anterior  ethmoidal  vessels,  the  posterior  one  the  posterior 
ethmoidal  vessels.  In  front  of  the  ethmoidal  notch  is  the  najtal  sptnc,  a  sharp- 
_ pointed  eminence,  which  projects  downwards  and  forwards,  anil  articulates  m 
front  with  the  crest  of  the  naaal  bonea;  behind,  it  is  marked  by  two  grooves, 
separated  by  a  vertical  ridge;  the  ridge  articulates  with  iho  perpendiooJar 
lamellic  of  the  ethmoid,  the  grooves  form  part  of  the  roof  of  the  naaal  fossee. 
On  either  side  of  the  base  of  the  nasal  spine  are  the  openings  of  the  frontal 
sinuses.  These  are  two  irregular  cavities,  which  extend  upwards  and  outwards, 
a  variable  distance,  between  tho  two  tables  of  tbe  skull,  and  are  separated  from 
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one  another  by  a  thin  bony  septam.  They  give  rise  to  the  proniineDoes  above 
the  root  of  the  nose,  called  the  nasal  emineruxs  and  exipfreiUary  ruiaes.  In  the 
olkild  they  are  generally  absent,  and  they  become  gradually  developed  as  age 
advanoaa.  These  cavitiesi  vary  in  size  in  different  peranns,  are  lari<er  in  men 
than  in  womeo,  and  are  frequently  of  unequal  size  on  the  two  giues,  the  left 
being  commonly  the  larger.  OccasionaUy  they  are  subdivided  by  incomplete 
1)ony  lamina).  They  arc  lined  by  muooun  membrane,  and  uommnnicate  with 
the  no«e  by  the  inmndibulum,  and  occasionally  with  each  other  by  apertures 
in  their  septum. 

The  TnUrmal  Surface  of  the  HorixorUaX  Portion  preaents  the  convex  upper 
florSkoee  of  the  orbital  plates,  separated  fVom  each  other  in  tho  middle  line  by 
the  ethmoidal  notoh,  and  marked  by  emineucea  and  depressions  for  the  con- 
volotinns  of  the  anterior  lobes  of  the  brain. 

Borden.  The  border  of  the  vertical  portion  is  thick,  strongly  serrated, 
bevelled  at  the  exneiine  of  the  internal  table  above,  where  it  resta  upon  the 
parietal  bones,  and  at  the  expense  of  the  external  table  at  each  aide,  where  it 
received  the  lateral  pressure  of  those  bones:  this  border  is  continued  below 
into  a  triangular  rough  surface,  which  articulates  with  the  great  wing  of  the 
sphenoid.  The  border  of  the  horizontal  portion  ia  thin,  serrated,  andartiou* 
lates  with  the  lesser  wing  of  the  Nphenoid. 

Strudurv-.  Tbo  vertical  portion  and  external  angular  proocfcies  are  very 
thick,  consisting  of  diploic  tissue  contained  between  two  compact  lamina. 
The  borisoQtal  txirtioD  is  thin,  trdnslucetit,  and  composed  entirely  of  compact 
tissue;  hence  the  facility  with  which  instruments  cau  penetrate  the  cranium 
through  this  part  of  the  orbit. 

Development  (Fig.  96).  The  frontal  bone  is  formed  in  membrane,  being  devo- 
loped  by  two  centres,  one  for  each  lateral  half,  which  make  their  appeanmec, 
at  an  early  period  of  fwtal  life,  in  the 
situation  of  the  orbital  arches.  From 
ihia  point  osailication  extends,  in  a  radi- 
ating manner,  upwards  into  the  forehead, 
and  Dackwards  over  the  orbit.  At  birth 
it  oonaista  of  two  pieces,  which  aQcr- 
wards  beoomo  united,  along  the  middle 
tine,  by  a  suture  which  runs  from  the 
vertex  to  the  root  of  the  nose.  This  su- 
ture usually  becomes  obliterated  within 
a  few  yeara  afler  birth :  but  it  occasion- 
ally remains  througliout  life. 

Articulatimu.  With  twelve  bones: 
two  parietal,  sphenoid,  ethmoid;  two 
bosol,  two  superior  maxillary,  two  lach- 
rjrnial,  and  two  malar. 

AuaekjiioU  of  Mmeles.    Tbo  Corrugator  Supercilii,  Orbicularis  Palpebrarum, 
And  Temporal,  on  each  side. 


Fip.  9C.— FroBtal  Bone  mi  Birth. 
Dcreloppd  by  two  Iklcnil  H nut's. 
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TnB  Tkmporal  Boxes, 

The  Temporal  Bones  are  situated  at  the  side  and  base  of  the  skull,  and 
prwoot  for  examination  a  mpiamotu,  nuutoid^  and  petrous  portion. 

The  S^Mmous  Portion  (jtyiiama,  a  scale),  (Fig.  97X  the  onterior  and  upper  part 
of  the  bono,  is  scalo-liko  in  form,  and  thiu  and  translucent  in  texture.  Its 
ODier  surfaco  is  smooth,  convex,  and  grooved  at  its  back  part  for  the  deep  tem- 
poral arteries ;  it  affords  attachment  to  the  Temporal  muscle,  and  forms  part 
of  the  temporal  fossa.  Ac  its  back  part  may  be  seen  a  curved  ridge-— part  of 
Che  temporal  ridge;  it  serves  for  the  attachment  of  the  temporal  mscia,  limits 
tbo  origin  of  ibe  Temporal  muscle,  and  marks  the  boaudary  between  tbo 
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squamous  and  mastoid  portioa  of  the  booe.  Projecting  from  the  lower  part 
ot  tlm  aquamoun  portion  ia  a  long  arobod  outgrowili  of  bone,  the  zygomatic 
process.  This  process  is  at  first  directed,  outwards,  ita  two  sarfacea  looking 
upwardfi  and  dowuwurdg ;  it  then  ap)>ear«  iui  if  twisted  upon  iteelf,  and  ruu^ 

Ft|r.  9~.— Left  TeiDponU  Bone.    Outer  SurfMO. 
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forwards,  ita  surfaces  now  looking  inwards  and  outwards.  The  superior  border 
of  the  process  13  long,  thiiij  and  sharp,  and  servea  for  the  attachment  of  the 
temporal  fascia.  The  inferior,  abort,  thick,  and  arched,  faas  attached  to  it  somo 
fibres  of  the  Masseter  muscle.  \%»  outer  surface  is  convex  and  subcutaneous; 
its  inner  is  concave,  and  also  alforda  attachment  to  the  Masscter.  The  ex- 
tremity, broad  and  deeply  scrraied,  articulates  with  tho  malar  bone.  The 
xygomatic  process  is  connected  to  the  U^mporal  bone  by  three  divisions,  called 
its  rvoiM — an  anterior,  middle,  and  posterior.  The  anterior,  which  is  short,  but 
broad  and  strong,  runs  transversely  inwartls  into  a  rounded  eminence,  tha 
eminentia  articularis.  This  eminence  forms  the  front  boundary  of  the  glenoid 
fossa,  and  in  the  recent  state  is  covered  with  cartilage.  The  middle  root  forms 
^  the  outer  margin  of  tlie  glenoid  cavity;  running  obliquely  inwards,  it  termi- 
nates at  the  commencement  of  a  well-marked  fissure,  the  Glascrian  fissure; 
whilst  the  posterior  root,  which  is  strongly  marked,  runs  from  the  upper  border 
of  tho  zygoma,  in  an  arched  direction,  upward?  and  backwards,  forming  the 
posterior  part  of  th»  temporal  ridge.  At  the  junction  of  the  anterior  root  with 
tho  zygoma  is  a  projection,  called  the  tut/ercle,  for  the  attachment  of  the  exter- 
nal lateral  ligament  of  the  lower  jaw;  and  between  the  anterior  and  middle 
root.'f  is  an  oval  depression,  forming  part  of  the  glenoid  fossa  (t^^v^,  a  aocktt), 
for  the  reception  of  the  condyle  of  the  lower  jaw.  This  fossa  is  bounded,  io 
f^ont,  by  the  eminentia  articularis;  behind,  by  tho  vaginal  process;  and,  ex- 
ternally, by  the  auditory  process  and  middle  root  of  the  zygoma;  and  is  di- 
vided into  two  parts  bv  a  narrow  slit,  the  Glaserian  fissure.  The  anterior 
part,  formed  by  tlic  squamous  portion  of  the  bone,  is  smooth,  covered  iu  the 
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noeoC  state  with  cartilage,  au<i  anicukces  with  tlie  coD<1yI«  of  the  lower  jaw. 

iThis  part  of  the  glenoid  Ibssu  in  i;e|>aruU3d  from  tho  audiinr^'  |>rrH-etf8  by  a  sninll 

rtubercle,  the  p<i»t-jlenoiJ  pnrerss,  the  repreitentativc  of  a  prominent  tubenOe 

wbtcb,  iu  some  of  the  itiamuaJia,  desctiuds  bcbiiid  tlie  coodyle  of  tbe  jaw,  and 

prerents  it  being  iliDplaced  backwanta  duriog  maatication  (Humphry).    The 

posterior  part  of  the  glenoid  fossa  is  formed  cbielly  by  the  vaginal  proce&s  of 

the  petrous  portion,  and   lodges  part  of  the  parotid  gland.     The  Glatterian 

flsBure,  which  leada  into  the  tympanum,  lodges  the  processus  gracilis  of  the 

IsuUleua,  and  trauamits  the  Luxator  Tyuipaoi  muscle  aud  the  tympatiic  branch 

>ct  the  internal  maxillary  artery.     The  chorda  tym|)aiit  nerve  paaacs  through  a 

irate  canal  parallel  to  the  Glascrian  fissure  (cannl  of  Iltiguier),  od  tbe  outer 

side  of  the  Eustachian  tube,  in  the  retiring  angle  between  tho  squamous  and 

petTOoa  portions  of  the  temporal  bone. 

Tbe  initsmul  surface  of  the  ciquamous  portion  (Fig.  98)  is  concave,  presents 
'  numerous  eminences  and  depressions  for  the  convolutions  of  the  cerebrum,  and 
two  wcU-marked  grooves  for  the  branches  of  the  middle  meningeal  artery. 

Borders.     The  superior  border  is  thin,  bevelled  at  the  expense  of  the  inter- 

^nal  surface,  so  aa  to  overlap  the  lower  border  of  the  parietal  bone,  forming  the 

luamoiis  suture.   The  anterior  inferior  border  is  thick,  serrated,  and  bevelled, 

fternately  at  the  expense  of  the  inner  and  outer  surfaces,  for  articulation  with 

le  great  wing  of  the  sphenoid. 

The  Mastoiti  Portion  (^im**!,  a  nipple  or  Uai)  is  situated  at  the  posterior  part 

of  the  bono ;  its  outer  surface  is  rough,  and  perforated  by  numerous  foramina : 

one  of  these,  of  large  size,  situatea  at  the  posterior  border  of  the  bone,  is 

srmed  the  mastoid firramcn ;  it  transmits  a  vein  to  the  lateral  sinus  and  a  small 

(ftrtery.     The  position  and  size  of  this  foramen  are  very  variable.     It  is  not 

Iways  present:  sometimes  it  is  situated  in  the  occipital  bone,  or  in  the  suture 

tweea  tbe  temporal  and  the  occipital.    The  mastoid  portion  is  conlinuod 

below  into  a  conical  projection,  the  mastoid  process,  the  size  and  form  of  which 

vary  somewhat.    This  process  serves  for  the  attnchmeut  of  the  Sterno-mas- 

itoid,  Splcnius  Capitis,  and  Trachelo- mastoid  muscles.    On  the  inner  side  of 

the  maatoid  prooess  is  a  deep  groove,  the  digastric  fossa,  for  tho  attachment  of 

the  Digastric  moacle;   and  running  parallel   with  it,  but  more  internal,  the 

^occipital  groove,  which  lodges  the  occipital  artery.     The  internal  surface  of 

'le  mastoid  portion  presents  a  deep  curved  groove,  which  lodges  part  of  the 

iral  sinus;  and  into  it  may  be  seen  opening  the  mastoid  foramen.    A  section 

lof  the  mastoid  process  shows  it  to  be  hollowed  out  into  a  number  of  cellular 

^KCea,  oommuntcating  with  each  other,  called  tbe  mastoid  cflls;  they  open  by 

angle  or  double  orifice  into  the  back  of  the  tympanum ;  are  lined  by  a  pro- 

>ogatioD  of  its  lining  membrane;  and,  probably,  form  some  secondary  part 

~  the  organ  of  hearing.    The  mastoid  cells,  tike  the  other  sinuses  of  the 

lium,  are  not  developed  until  after  puberty;  hence  the  prominence  of  this 

in  the  adult. 

BardfTg.    The  superior  border  of  the  mastoid  portion  is  broad  and  rough,  its 

rnited  edge  sloping  outwards,  for  articulation  with  the  posterior  inferior 

gle  of  the  parietal  bono.     The  posterior  border,  also  uneven  and  serrated, 

ticntatcs  with  the  inferior  border  of  the  occipital  bone  between  its  lateral 

igle  aud  jugular  process. 

Tho  Petrous  Portion  (dtrpaj,  a  stnnf),  so  named  from  its  extreme  density  and 
rdnesa,  is  a  pyramidal  proce.ss  of  bone,  wedged  in  at  the  base  of  tbe  skull 
(ween  tho  Hj>iicnoid  and  uccipiuil  bones.     Its  direction  from  without  is  in- 
irds,  forwaro.s,  and  a  little  downwards.    It  present*  for  examination  a  base, 
apex,  three  surfaces,  and  three  twrders;  and  contains,  in  its  interior,  the 
ential  parts  of  the  organ  of  hearing.     The  base  is  applied  against  tho  internal 
irface  of  the  squamous  and  mastoid  portions,  \\a  upper  half  being  concealed; 
bai  its  lower  half  is  exposed  by  the  divergence  of  those  two  |K>rtious  of  tho 
10 
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bone  wbicb  brings  into  view  the  oral  expanded  orifice  of  a  oanal  leading  inta 

the  tympanum,  t)iu  niciitus  aiiditoriua  externus.  This  canal  is  situated  betnreen 
the  mastoid  process  and  the  posterior  and  middle  roots  of  the  zygoma;  its 
upper  margin  \s  stauoth  and  rounded,  but  the  greater  part  of  ita  circumference 
is  surrounded  by  a  curved  plate  of  bone,  the  auditory  proceaa,  the  free  margin 
of  wbioh  is  tliiok  and  rough,  for  the  attachment  of  the  cartiJage  of  the  external 
oar. 

The  ttpez  of  the  petrous  portion,  rongh  and  uneven,  is  received  into  the 
angular  interval  between  the  spinous  process  of  the  sphenoid  and  the  basilar 
process  of  the  occipital;  it  presents  the  anterior' or  internal  orifice  of  the 
carotid  oanal,  and  forms  the  posterior  and  external  boundary  of  the  foramea 
laoerum  medium. 

The  antenor  surftKd  of  the  petrous  portion  (Fig.  98)  forma  the  posterior  bound- 
ary of  the  middle  ioma,  of  the  skull.  Thiis  surface  is  coutiuuous  with  the  aqua- 
Pig.  96. — Left  Temporal  Bgno.    Iimer  Sgrfuoe. 
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mous  portion,  to  whicb  it  is  united  by  a  suture,  the  temporal  suture,  the  remains 
of  which  are  distinct  even  at  a  late  period  of  life.  It  presents  six  points  for 
examinatioiL  1.  An  eminence  near  the  centre,  which  indicates  the  situaiion  of 
the  superior  vertical  semiciroular  canal.  2.  On  the  other  side  of  this  eminence 
a  depression,  indicntinfi;'  the  position  of  the  tympanum,  the  layer  of  bone  which 
separates  the  tympanum  from  the  cranin!  cavity  being  extreme! v  thin.  3.  A 
shallow  groove,  someiimos  double,  leaiiing  baefcwards  to  an  ohlitiue  opening, 
the  hiatus  Fallopii.  for  the  paasflgc  of  the  petrosal  branch  of  the  Vidian  nerve. 
4.  A  smaller  opening,  occasionally  seen  externiil  to  the  latter,  for  the  passage 
of  the  smaller  petrosal  nerve.  5.  Near  the  apex  of  the  bone  the  termination 
of  the  carotid  canal,  the  m^II  of  which  in  this  situation  is  deficient  in  front. 
6.  Above  this  canal,  a  shallow  depression  for  tlie  reception  of  the  Casserian 
ganiflion. 
Tlie/>*>«fcn't>r  $»rfax-e  forms  the  front  boundary  of  the  posterior  fossa  of  th« 
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ikall,  aod  is  continnons  with  the  inner  surface  of  tbc  mastoid  portion  of  tbo 

bone.     It  presents  three  puiata  for  fsxamiiuitiou :  I.  About  its  oeutro,  a  large 

'  orifioei,  tfaa  meatus  aaditoriuA  iotemas,  whoso  size  Taries  considerably  ;  iis  inar- 

.giitB  are  smooth  and  rounded;  and  it  loadii  into  a  short  canal,  about  four  line!) 

■  uilenKth,  which  runs  directly  outwards,  and  is  closed  by  a  vertical  plate,  di- 

irided  by  a  horizontiil  crest  inio  two  unequal  portions.    Thecaoal  transmits  the 

Bttdilury  and  facial  nerves,  and  auditory  artery.    2.  Behind  the  meatus  audi- 

(orius,  a  small  slit,  almost  hidden  by  a  thin  plate  of  bone,  leading  to  a  canal, 

the  aqnjeductDfl  regtibuli,  which,  transraita  a  small  artery  and  vein,  and  lodges 

a  ]»YK9QKt  of  the  dura  mater.    B.  In  the  interval  between  these  two  openings, 

bat  above  them^  an  angular  depression  which  lodges  a  profsess  of  the  dura  mater, 

aiid  traoamita  a  small  vein  into  the  cancellous  ti^^ue  of  the  bono. 

The  inferior  or  basUar  surface  (Fig.  VU)  is  rough  and  irregular,  and  forms  part 
of  the  base  of  the  skull.    Passing  from  the  a[icx  to  the  Imse,  this  surface  pre- 

Pig.  99.— Pctrons  Portioo.    Inferior  Sarfacc 
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eleven  points  for  examination:  1.  A  rough  surface,  quadrilateral  in  form, 
wbicb  serves  partlv  for  the  attachment  of  the  Levator  Palati  and  Tensor  Tym- 
poai  muscles:  2.  n[*he  large  circular aportureof  the  carotid  ciinal,  which  ascends 
at  first  Tertically,  and  then,  making  a  bend,  runs  horizontally  forwards  and 
inrards;  it  transmits  the  internal  carotid  artery  and  the  carotid  plexus:  3.  The 
aqmeduotus  cochleffi,  a  small  triangular  opening,  lyiug  on  the  inner  side  of  the 
latter,  oloeo  to  the  posterior  border  of  the  petrous  portion  ;  it  transmits  a  vein 
from  the  cochlea,  which  joins  the  internal  jugular:  4.  Behind  these  openings 
a  deep  depression,  ibe  jucnlar  fossa,  which  varies  in  depth  and  size  in  oiiTerent 
tkulls ;  it  lodges  the  intern.al  jugular  vein,  and,  with  ft  Kimilar  depression  on 
the  noargia  of  the  occipital  bone,  forms  the  foramen  laccrum  postcrius:  5.  A 
small  foramen  for  the  passage  of  Jaoobson's  nerve  (the  tyrcponio  branch  of  the 
glosso-pharyngeal),  ibis  foramen  is  seen  in  front  of  the  bony  ridge  dividing 
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the  CArotid  canal  fVom  the  jugular  fossa:  d.  A  small  foremen  on  the  inner  wall 
of  the  jugular  fossa,  for  the  cntranco  of  the  auricular  branch  of  the  pueuniogaa- 
tric  (AnioldV)  uurve:  7.  Behind  the  jugular  foasa,  a  smooth  square-shaped 
facet,  the  jugular  surface;  it  is  covered  with  cartilage  in  the  recent  state,  and 
articulates  with  the  jugular  process  of  the  occipital  bone :  8.  The  vaginal  pro- 
ce»s,  a  very  broad  sheath-like  plate  of  bone,  which  extends  from  the  carotid 
canal  to  the  mastoid  process;  it  divides  behind  into  two  lamtoK,  receiving 
between  them  the  dth  point  for  ejuimiualioii,  the  styloid  process;  a  Jong  sharp 
spina,  about  an  inch  in  length,  continuous  with  the  vaginal  process,  between 
the  lamiu«  of  which  it  is  received ;  it  is  directed  dowawards,  forwards,  and 
tnwardiv,  varieu  in  size  and  t^hape,  and  sometimes  consists  of  fleveml  pieces 
united  by  cartilage;  it  aflbrds  attachment  to  three  muscles,  the  Stylo-pharyn- 
geus,  Stylo-giussus,  and  Stvlo-byoidcus;  and  two  ligaments,  the  stylo-hyoid 
and  stylo-maxillary:  10.  "the  stylo-mastuid  foramen,  a  rather  large  onfice,  _ 
placed  between  the  s^loid  and  mastoid  processes;  it  is  the  termination  of  the  ■ 
aquaiductus  Fallopii,  and  transmits  the  facial  nerve  and  ptylo-mastoid  artery: 
11.  The  auricular  fissure,  situated  between  the  vaginal  and  mastoid  processes, 
for  the  e.\it  of  the  auricular  branch  of  the  pueumoKastriu  nerve. 

BoTtlera  of  (Ike  iKlrous  portion.  The  superior,  the  longest,  is  grooved  for  the 
superior  petrosal  sinus,  and  has  attached  to  it  the  tentorium  ccrcbetli ;  at  its 
icDer  extremity  is  a  semilunar  notch,  upon  which  the  fifth  nerve  lies.  The 
tt»s/enor  border  is  intermediate  in  length  between  the  superior  and  the  anterior. 
Its  inner  half  is  marked  by  a  groove,  which,  when  completed  by  its  articulation 
with  the  occipital,  formH  the  clmntiiel  for  the  inferior  petrosal  sinus.  Its  outer 
half  presents  a  deep  excavation — ^tho  jugular  fos.sa — which,  with  a  similar  notch 
on  the  occipital,  forms  the  foramen  laoerum  posLerius.  A  projecting  emioeoce 
of  bone  occasionally  stands  out  from  the  centre  of  the  notch,  and  divides  the 
foramen  into  two  part?;.  The  anterior  border  is  divided  into  two  parts — ao 
outer  joined  to  the  squamous  portion  by  a  suture,  the  remains  of  which  are 
distinct;  an  inner,  free,  articulating  with  the  spinous  process  of  the  sphenoid. 
At  the  angto  of  junction  of  the  petrous  and  squjunous  portions  are  seen  two 
canals,  separated  from  one  another  by  a  thin  plate  of  bone,  the  processus  coch* 

Icariformis;  they  both  lead  into  the 
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tympanum,  the  upper  one  transmit- 
ting the  Tensor  Tympani  muscle,  the 
lower  one  the  Eustachian  tube. 

I'^rtteture.     The  squamous  portion 

is  like  that  of  the  other  cranial  bones, 

the  mastoid  portion  cellular,  and  the 

petrous  portion  dense  and  hard. 

JJevebpmmt  (Vi^.lOO).  The  tempo* 

?       ral  bone  is  developed  by  _/(mr  centres, 

•■      exclusiveof  those  for  the  internal  ear 

I  u      and  thoossioula,Tiz:onefor  thesqua- 

r*^       mous  portion  including  the  zygoma, 
i       one  for  the  petrous  and  mastoid  parts, 
^  ^       one  for  the  styloid,  and  one  for  the 
3  "I        auditory    process    (tympanic    bone). 
The  first  traces  of  the  development 
of  this  bone  appear  in  the  squamous 
portion,  about  the  time  when  oeseous 
matter  is  deposited  in  the  vertebra?; 
the  auditory  process  succoods  next ; 
it  consists  of  a  curved  piece  of  bone, 
forming  about  three-fourths  of  a  cir- 
cle, the  deficicnoy  being  above;  it  ia  grooved  along  its  concave  surface  for 
the  attachment  of  the  mtftnbraoa  ^mpani,  aud  becomes  united  by  its  extremi- 
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ties  to  the  sqaamoos  portion  during  the  last  niontlifl  of  intra-utvrine  life. 
The  petrous  and  mastoid  portions  tfacu  become  oim&ed,  and  lastly  the  styloid 
process,  wbich  reuiaius  Mparate  a  oonsidQnible  period,  and  is  oucasiooally 
aever  united  to  the  rest  of  the  bone.  At  birth,  the  temporal  bone,  exulnding 
tha  styloid  process,  is  formed  of  three  pieces — the  squamous  and  zygomatio, 
ibe  petrous  aud  mastoid,  and  the  auditory,  'llie  auditory  process  joins  with 
the  flqaamous  about  the  time  of  birch.  The  petrous  and  tnastoid  join  with 
the  squamous  during  the  first  year,  aud  the  styloid  process  becomes  united 
befcwewo  the  second  and  third  years.  The  subsequent  changes  in  this  bono 
»r^  that  the  auditory  proeesa  extends  outwards,  so  as  to  form  the  meatus  audi- 
torius;  the  glenoid  fossa  becomes  deeper;  aud  the  mastoid  part,  which  at  an 
etrly  period  of  life  is  quite  Sat,  enlarges  from  the  development  of  the  cellular 
eantiea  in  its  interior. 

AriiculiUiQw.  With  £ve  bones — oooipilAl,  parietal,  sphenoid,  inferior  maxil- 
lary, and  malar. 

AUarhtnent  '>/  Afuclcs.  To  the  squamous  portion,  the  Temporal ;  to  the  zy- 
goma, the  Masseter;  to  the  mastoid  portion,  the  Ocoi  pi  to- frontal  i.<,  Stemo-mas* 
totd,  Splenius  Capitis,  Trachelo-maMoid,  Digastrious,  and  Rccrahens  Aurem; 
to  the  styloid  process,  the  Stylo-pharyngeos,  Stylo-hyoideu^,  aud  Stylo-glos- 
bus;  and  to  the  petrous  portion,  the  Levator  Polati,  Tensor  Tympani,  and  Sta- 
pediao. 

The  Sphenoid  Bonb. 

The  Sphenoid  Bone  («f^,  a  tcedge)  is  situated  at  the  anterior  part  of  the  base 
of  the  skull,  articulating  with  all  the  other  cranial  bones,  which  it  binds  firmly 
and  solidly  toaether.  la  its  form  it  somewhat  resomble.4  a  bat,  with  its  wings 
extended;  aod  is  divided  into  a  central  portion  or  body,  two  greater  and  two 
lesser  wings  extonding  outwards  on  each  side  of  ibo  body ;  and  two  prooessea, 
Ihopiorygoid  processes,  which  project  from  it  below. 

Tne  Sotitf  is  of  Urge  size,  quadrilateral  iu  form,  aud  hollowed  out  in  its  inte- 
rior so  as  to  form  a  mere  shell  of  bone.  It  presents  for  examination /our  sur- 
fioen    a  superior,  an  inferior,  an  anterior,  and  a  posterior. 

Kf .  101.— Sphenoid  Bone.    Superior  Sutfuce. 
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The  aupenOT  surface  (Fig.  101).    In  front  is  seen  a  prominent  spine,  the  eth- 
moidal spine,  for  articulatiou  with  the  ethmoid ;  behind  this  a  smooth  surface 
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praaenting,  in  the  median  line,  a  ilight  longitndinal  eminence,  with  a  depression 
on  each,  side,  for  lodgiug  ibe  olfactory  nervw.  A  oarrow  transver^  groove, 
the  opiio  groove,  bounds  iho  ab-ive-mentionod  surfai^j  behind;  it  toi^^es  the 
optic  commissure,  and  terminates  o»  cithuT  side  in  the  optic  foramen,  for  the 
passage  of  the  optio  niirvu  and  ophthalmiu  artery.  Behind  the  optic  groove  is  a 
small  eminence,  olive-like  in  shape,  the  oli\*ary  procciw;  and  «till  more  poste- 
riorly, a  deep  deoreaaiou,  the  pituitary  fossa,  or  "sella  Turcica,"  which  lodges 
the  pituitary  body.  This  fossa  is  perforated  by  numerous  foramina,  for  the 
transmission  of  nutrient  vessels  to  the  aabstonoe  of  the  bone.  It  is  bounded 
in  front  by  two  small  emiueuceti,  one  ou  either  side,  called  the  middle  elinoid 
processes  («»»i^,  a  bed},  and  behind  by  a  si|uure-shaped  plate  of  bono,  icrminat- 
ing  al  each  superior  angle  in  a  tubercle,  the  potiWrior  elinoid  proceesus,  ths 
size  and  form  of  which  vary  considerably  in  different  individuals.  These  pro- 
cesses deepen  the  pituitary  fossa,  and  serve  for  the  attachment  of  prolongations 
from  the  tentorium  cerebetli.  The  sides  of  thu  plate  of  bone  supporting  the 
posterior  elinoid  proeeasea  are  notched  fur  the  passage  of  the  sixth  pair  of 
nervea;  and  behind,  this  plate  of  bone  presents  a  shallow  deprc^sion^wbicb 
slopca  obliquely  backwards,  and  is  continuous  with  the  basilar  groove  of  the 
occipital  bone;  it  Mupports  the  pons  Varolii.  On  either  side  of  the  body  is  a 
broad  groove,  curved  something  like  the  italic  letter/;  it  lodges  the  internal 
carotid  artery  and  thu  cavernous  sinus,  and  is  called  the  cavenwwi  groove.  The 
p-Mlerior  surface,  quadrilateral  in  form,  articulates  with  the  basilar  process  of 
the  occipital  bone.  During  childhood  these  bonua  are  separated  by  a  layer  of 
cartilage;  but  in  after-life  (^ between  the  eighteenth  and  tweuty-tlfVn  years)  tliis 
becomes  ossified,  ossification  commencing  above,  and  extending  downward; 
and  tbe  two  bones  then  form  one  piece.    The  anterior  aur/aee  (Fig.  102}  pre- 

Fiff.  102.— Sphenoid  Bono.    Anterior  Snri&oe.' 
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sents,  in  the  middle  line,  a  vertical  lamella  of  bone  which  articnlatCT  in  ftvint 
with  the  perpendicular  plate  of  tlie  ethmoid,  forming  part  of  the  septum  of  the 
nose.  On  either  side  of  it  are  the  irregular  openings  leading  into  the  sphenoid 
cells  or  sinuses.  These  are  two  large  irregular  cavities,  hollowed  out  of  the 
interior  of  the  body  of  the  uphenoid  bone,  and  seijaratod  from  one  another  by  a 
more  or  less  complete  perpendicular  bony  septum.  Their  form  and  size  vary 
considerably;  they  are  seldom  symmetrical,  and  are  often  partially  stibdivided 

'  In  this  flpnre,  bcth  llip  atitorinr  and  inlferior  Bnrfacca  of  the  hwly  of  llie  flpheooid  bone  ue 
Bbowo,  tbe  boBP  beuij  bcliJ  with  the  jtterjrgoid  [irocoMMi  altnokt  huruoQtal. 
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by  irregalar  osseous  Inminn.  OccftsionallT  they  extend  into  the  basilar  process^ 
of  Ibe  occipital  nearly  as  far  as  the  foramen  magnum.  The  acptiim  ia  Mildoi 
onita  rertical,  bein;;  ooramuaty  bent  to  one  or  the  other  eida  These  aiiiae 
Oft  not  exiat  in  children,  but  they  incroa^o  in  aize  na  age  adranoea.  They  ar«-^ 
pBTtially  closed,  in  fruub  and  below,  by  two  thin  curved  plates  of  bone;  the 
■phenoidal  turbinated  hones,  leaving  a  round  opening  at  their  upper  parta,  by 
which  the?  communicate  with  the  upper  and  back  part  of  the  nose,  and  occa- 
dooally  with  the  poittorior  ethmoidal  cells  or  sioufes.  The  lateral  margina  of 
this  surface  present  a  serrated  edge,  which  articulates  with  the  os  planum  of  the 
ethmoid,  completing  the  posterior  ethmoidal  cells;  the  lower  margiu,  ahio  ruuph 
and  serrated,  articulates  with  the  orbital  process  of  the  palate  bono;  and  the 
opper  margin  with  the  orbital  plate  of  thelrontal  bone,  'the  in/ert'irr  tur/aee 
proscDts,  in  the  middle  line,  a  Inau^ular spine,  the  rostrum,  which  ia  oontinuoua 
with  the  vtTtical  platoon  the  anterior  auriaoe,  and  ia  received  intoa  deep  fissure 
between  the  aho  of  the  vomer.  On  each  aide  may  be  seen  a  projecting  lamina 
of  bone,  which  mna  horizontally  inwards  from  near  the  baine  of  the  ptery^id 
prooes^:  these  plates,  termed  the  vaginal  prot^esses,  articulate  with  the  *eage4t<] 
of  th*  Tomer.  Close  to  the  root  of  the  pterygoid  process  is  a  groove,  formed 
into  acomplete  canal  when  articulated  with  the  sphenoidal  process  of  the  palalo 
bone;  it  is  called  the  pterygo-palatineuamil,  and  transmits  the  pterygo-palatino 
TOiBKla  and  pharyngeal  nerve. 

The  Oreater  Win'js  are  two  strong?  processes  of  bone,  which  arise  from  tha 
aides  of  the  body,  and  are  curved  in  a  direction  upwarda,  outwards,  and  back* 
warda;  being  prolonged  behind  into  a  sharp-pointed  extremity,  the  f/n'mnw 
procas  of  the  sphenoid.  Each  wing  proyeiitt)  three  surfaces  and  a  circumfer- 
eac«  The  tuixrior  or  etrebral surface  (Fig.  101)  forma  part  of  the  middle  fossft^ 
of  the  skull ;  it  is  deeply  concave,  and  presents  emineaoes  and  depressiona  for 
the  oonvolutions  of  the  brain.  At  its  anterior  and  internal  part  la  seen  a  oir- 
onlar  aperture,  the  foramen  rotundum,  for  the  transmission  of  the  second  divi 
lioa  of  the  fifth  nerve.  Behind  and  external  to  this  is  a  largo  oval  foramen, 
iho  foramen  ovale,  for  the  tranamission  of  the  third  division  of  the  fifth  nerve, 
the  small  meningeal  artery,  sud  the  small  petrosal  nerve.  At  the  inner  sido 
of  the  foramen  ovale,  a  small  aperture  may  ocoasiooally  be  seen  opposite  thd 
root  of  the  pterygoid  process;  it  is  the  foramen  Vesalii,  transmitting  a  small 
Tcin.  Lastly,  in  the  apex  of  the  spine  uf  the  sphenoid  ia  a  short  canal,  somc- 
Ume«  double,  the  foramen  spinosum;  it  transmits  the  middle  meningeal  artery. 
The  exiemai  surface  (Fig.  1(>2)  is  convex,  and  divided  by  a  transverse  ridge, 
tbe  pterygoid  ridgo,  into  two  portions.  The  superior  or  larger,  convex  from 
above  downwards,  concave  from  before  backwanls,  enters  into  the  formation 
of  the  temporal  fossa,  and  utt^ichcs  part  of  tlio  tetnpural  muscle.  7^he  iuferior 
portion,  smaller  in  size  and  concave,  enters  into  tho  formation  of  the  zygomatio 
fotsw,  and  affords  attachment  to  the  External  Pterygoid  muscle.  It  presents, 
ftt  its  posterior  part,  a  sharp-puinted  eminence  of  bone,  the  spinous  process,  to 
which  ia  connected  the  internal  lateral  ligament  of  the  lower  jaw,  and  the 
Laxaior  Tympani  muscle.  The  pterygoid  ridge,  dividing  t!io  temporal  and' 
tvgo mat ic "portions,  gives  attachment  to  part  oi"  tho  External  Pterygoid  muscle. 
At  its  inner  extremity  is  a  triungular  spine  of  bone,  which  serves  to  increase 
the  extent  of  origin  oi'  this  muscle.  Tha  anterior  or  orbital  surface,  smooth  and 
quadrilateral  in  form,  assists  in  forming  the  outer  wall  of  the  orbit.  It  ta 
bounded  above  bv  a  aerrated  edge,  for  articulation  with  the  fVoutal  bono; 
below,  by  a  rounded  bonier,  which  enters  into  tho  formation  of  the  sphcno- 
maxillarv  fissure;  inlernaily,  it  eutcrs  into  the  formation  of  the  sphtfnoidal 
ftsDure;  whilst  externally  it  presents  a  serrated  margin,  for  articulation  with 
the  malar  bone.  At  the  upj^r  port  of  tho  inner  border  is  a  notch  for  the  trans- 
mission of  a  branch  of  the  opnthalmio  artery;  and  at  its  lower  part  a  small 
pointed  spinu  of  brme,  which  serves  for  tho  uttQehnieni  of  part  of  tho  lower 
Dead  \i(  the  External  Bevtus.     One  or  two  small  foramina  may  occasionally  be 
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wen  for  the  pa-saago  of  arieries;  thoy  are  cftllcd.  the  exiemal  ar^ital /aramina, 
iU'rcnmferetux  0/ t/ie  ^eAi  imny  {Vig.  101):  ctnniiiynciiig  J'rom  buhiinl,  from  tbo 
body  of  the  sphenoid  to  iho  Bpiiio,  the  outer  half  of  iImb  margin  is  serrated,  for 
articulation  with  the  petrous  portion  of  the  temporal  bone;  whiUt  the  inner 
halt'  fortnn  the  anterior  buundnry  of  the  foramen  lacerum  medium,  and  presents 
tho  poittcnor  aperture  of  the  Vidian  canal.  In  front  of  the  spine  the  oircum- 
fercnce  of  the  great  wing  presenla  a  serrated  edge,  bevelled  at  the  expense  of 
the  inner  table  below,  and  of  the  external  above,  which  articulates  with  the 
squaraooa  ponion  of  the  temporal  bono.  At  the  tip  of  the  great  wing  n  trian- 
gular portion  is  seeuj  bevelled  ut  thti  expense  of  the  internal  surface,  for  arti- 
culation with  the  anterior  inferior  an^le  of  tlio  parietal  bone.  Internal  to  this 
ia  a  broad  8errat«d  surface,  for  articuTntion  with  the  fronlAl  bone:  this  surface 
is  continuous  internally  with  the  sharp  inner  edg«  of  the  orbital  plate,  which 
assisis  in  the  formation  of  the  sphenoidal  fissure. 

The  I^jfutr  Winfi*  (proces.>es  of  Inyrassias)  (Fig.  lOH  are  two  thin  triangular 
plates  of  bone,  which  arise  from  the  upper  and  lateral  parts  of  the  body  ol  the 
sphenoid;  and,  projecting  transveraoly  outward?,  terminate  in  a  sharp  point. 
The  superior  surface  of  each  is  smooth,  flat,  broader  internally  than  externally, 
and  supports  the  anterior  lobe  of  the  brain.  The  inferior  surface  forms  the 
bock  part  of  the  roof  of  the  orbit,  and  the  upper  boundary  of  the  sphenoidal 
fissure  or  foramen  lacerum  auteriu.s.  Tbid  lissure  is  of  a  triangular  form,  and 
leads  from  tlie  cavity  of  the  cranium  into  the  orbit;  it  is  bounded  internally 
by  the  body  of  the  sphenoid — above,  by  the  les.<eT  wing ;  below,  by  the  orbital 
surface  of  the  great  wing — and  \a  converted  into  a  foramen  by  the  articulation 
of  thia  bono  with  the  frontal.  It  transmits  the  third,  the  fourth,  the  ophthaJmio 
division  of  the  6fth  and  the  sixth  nerves,  and  the  ophthalmia  vein.  The  ante- 
rior border  of  tlie  lesser  wing  is  stirrat«d  for  articulation  with  the  frontal  bone ; 
the  posterior,  smooth  and  rounded,  is  received  into  the  fissure  of  Sylvius  of  the 
brain.  The  inner  extremity  of  this  border  forms  the  anterior  olinoid  process. 
The  lesser  wing  is  connected  to  the  sido  of  the  body  by  two  roots,  the  upper 
thin  and  fiat,  the  lower  thicker,  obliquely  directed,  and  presenting  on  its  outer 
side,  near  its  junction  with  the  body,  a  small  tuborelo,  for  the  atlachraenl  of 
the  common  tendon  of  the  muscles  of  the  eye.  B^twocn  the  two  roota  is  ibo 
optic  foramen,  for  the  transmission  of  the  optic  nerve  and  ophthalmic  artery. 

The  Pferi/poid procci!.?e8  {«r»ptt,  a  iving ;  tliof,  likeness),  (Fi^-  l*^'y)t  ono  on  eacb 
side,  descend  perpendicularly  from  the  point  where  the  body  and  great  wing 
unite.    Each  process  consists  of  an  external  and  an  internal  plate,  separated 

behind    by   an    intervening 
Fig.  1&3.    Sphrnoid  Booe.    PoLleriotfiorfaco.  notch — thu  pterygoid  fos!*a; 

but  joined  partially  in  front. 
The  exlernal  pteryjoid  plaU 
is  broad  and  thin,  turned  a 
little  outwards,  and  fonni 
part  of  the  inner  wall  of  the 
zygomatic  fossa.  It  gives 
aliachinunt,  by  its  outer  sur- 
face, to  the  Boctemal  Ptery- 
goid muscle;  ita  inner  sur* 
face  forms  part  of  the  ptery- 
goid fossa,  and  gives  attach- 
menl  to  the  Internal  Ptery- 
goid. The  internal  pterygoid 
plate  is  much  narrower  and 
longer,  curving  outwards,  at 
its  extremity,  into  a  hook- 
like  process  of  bone,  the  hamular  process,  around  which  turns  the  tendon  of 
the  Tensor  Palati  muscle.     At  the  base  of  this  plate  is  astuall,  oval,  shallow 
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Pig.  104.—  Plan  of  the  Derelopinwit  of  tbo 
Spbrooid.    B;  ten  Ontrn. 


depression,  the  scoplioid  roasn.  from  which  arijueB  the  Tons»or  Palati,  and  above 
which  is  seen  the  posterior  orifice  of  tbo  Vidian  canal.  The  outer  surCcc  of 
this  plal«  fornix  part  of  llie  pterygoid  fossa,  the  inner  surface  forming  the  outer 
hoandary  of  the  posterior  aperture  of  the  narea.  The  Su|)erior  Constrictor  of 
tbe  pharynx  is  attached  to  it<i  posterior  edge.  The  two  pterygoid  plates  are 
sepatvtea  below  by  au  angular  interval,  in  which  the  pterygoid  prooesa,  or 
ttiDerDsiCj,  of  the  palato  boue  is  roccivul.  The  anterior  surface  of  the  pt^nr- 
goid  process  13  very  broad  at  its  base,  and  forms  the  posterior  wall  of  the 
spheno-maxillary  fossa.  It  Bupporta  Meckel's  ganglion.  It  presenta,  atiove, 
the  anterior  orifice  of  the  Vidian  canal;  and  below,  a  rough  margin,  which 
articulates  with  the  perpendicular  plate  of  the  palate-bone. 

The  Spherundal  Spon^jy  Bones  are  two  thin  curved  platen  of  bono,  which  exist 
as  separate  pieces  nntil  puberty,  and  occa.<iionally  are  not  joined  to  the  sphenoid 
in  the  adult,  They  are  situated  at  the  anterior  and  inferior  part  of  the  body 
of  the  sphenoid,  an  aperture  of  variable  size  being  lell  in  their  anterior  wall, 
through  which  tho  sphenoidal  sinuses  open  into  tbe  nai^al  fosste.  They  are 
irregalar  in  form,  and  taper  Ut  a  point  behind,  being  broader  and  thinner  in 
front.  Their  inner  surface,  which  looks  towards  the  cavity  of  the  sinus,  is 
concave;  their  outer  surface  convex.  Each  bone  articulatos  in  front  with  the 
ethmoid,  eicternally  with  the  pnlate;  behind,  its  point  is  placed  above  the 
vomer,  and  in  received  between  the  root  of  the  pterygoid  process  on  the  outer 
side,  and  tbe  rostrum  of  tbe  sphenoid  on 
the  inner. 

DeethpnurU.  Tho  sphenoid  bono  is 
developed  by  ten  ccnlrvs,  six  for  the  pos- 
tenor  sphenoidal  division,  and  fonr  for 
tbe  anterior  sphenoid.  The  six  centres 
for  the  pogtenor  sphenoid  are — one  for 
each  greater  wing  and  external  pterygoid 
plate;  one  for  each  internal  pterygoid 
plate;  two  for  the  posterior  part  of  the 
l»dy.  The  four  for  the  anterior  sphenoid 
are,  one  for  each  lesser  wing  and  anterior 
part  of  the  body,  and  one  for  each 
sphenoidal  turbinated  bone.  OssifioatioQ 
takes  place  in  thcae  pieces  in  the  follow- 
ing oraer:  the  greater  wing  and  external  pterygoid  plate  are  first  formed,  ossifio 
granules  being  deposited  close  to  the  fomtricn  roiunduin  oti  ciicb  side,  at  about 
the  second  month  of  foital  life;  from  thence  ossification  spreads  outwards  into 
the  great  wing,  and  downwards  into  the  external  pterygoid  plate.  Kach  inter- 
nal pterygoid  plate  is  then  formed,  and  becomes  united  to  the  externa!  about 
the  middle  of  foetal  life.  The  two  centres  for  tho  posterior  part  of  the  body 
niipear  as  separate  nuclei,  side  by  side,  beneath  the  sella  Turcica;  they  join. 
aoont  the  middle  of  foetal  life,  into  a  single  piece,  M-hich  remains  un-unitcd  to 
the  rest  of  the  bono  until  after  birth.  Each  lesser  wing  is  formed  by  a  Hep»rate 
centre,  which  appears  on  the  outer  side  of  the  optic  foramen,  at  about  tho  third 
month ;  they  become  united  and  join  with  the  body  at  about  the  eighth  month 
of  fcatal  life.  At  about  the  end  of  tbe  third  year,  ossification  has 'made  its 
sppearanoe  in  the  spheiiuid:il  siK>ngy  bones. 

At  birth  the  sphenoid  consists  of  three  pieces,  viz.,  the  greater  wing  and 
pterygoid  procei^ses  on  each  side;  the  lesser  wmgs  and  body  united.  Atthefirst 
year  tSter  oirlh,  the  greater  wiugs  ami  liody  aro  uniteti.  From  the  tenth  to  the 
tvrelfth  year  the  spongy  bones  are  partially  united  to  the  sphenoid,  their  junction 
being  complete  bv  the  twentieth  year.    Lastly,  the  sphenoid  joins  the  occipital. 

Aiiiciilaiions.  "The  sphenoid  articulates  with  a'^  tho  bones  of  the  cnuiium, 
and  five  of  the  face;  tlie  two  malar,  two  palate,  and  vomer:  the  exact  extent 
of  aniculaiion  with  each  bone  is  fihowu  iu  the  accompanying  figures. 
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Attachment  of  Muscles.    The  Tempora!,  External  Pterygoid.  Internal  Plerr- 

goid,  Su|x'rior  Cunsiricior,  Teii3or  I'alati,  Laxator  Tympani,  Levator  Palpcbne, 
'bliqnus  Superior,  Superior  Bectus,  luteroal  Hectaa,  Inferior  Bectua,  £ji,teroal 
Ktictus. 


M^. 


.•Vrf  <Wf* 


'*^ 


'^':'-K 


iritj-'fi^_FUte^-^ 


'  KtL-mfJti  Jt^m,. 
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The  Kthuoid  Boxk. 

The  £thmoid  {n^i*^,  a  sieve)  is  an  exoeeuingly  light  apongy  bone,  of  a  cabical 
form,  siluaioJ  at  the  anterior  part  of  the  base  of  the  cranium,  between  the  two 

orbits,  at  the  root  of  the  nose, 
Pig.  lOS.-Ethmoid  Bone.  OatepRi>rf*ce  of  Uight  Later.]    ^^^^  contributing  to  form  each 
Maas  [enlarged).  -    ,  ■  •  t. 

\  of  these  cavities.     It  conslst^J 

of  three  parts :  a  horisuntul 
plate,  which  forms  part  of  the 
Doae  of  the  cranium ;  a  per- 
pendicular plate,  which  fomiH 
part  of  the  septum  nasi;  and 
two  lateral  roassea  of  cells. 

ThcZ/flnaonfa/or  Cribriform 
PtaU  (Fig.  106)  forms  part  of 
the  anterior  fosiia  of  tlie  batie 
of  the  ijkull,  and  ia  received 
into  the  ethmoid  notch  of  the 
frontul  boHti  between  thu  two 
orbital  plates.  Projecting  up- 
wards  from  the  middle  line  of 
this  p!ate,  is  a  thick,  smooth, 
triangular  process  of  bono, 
the  crista  gallt,  so  called  from 
its  reeemblance  to  a  cock's  comb.  Its  base  joins  the  cribriform  plate.  Its 
posterior  border,  long,  tliin,  ami  slightly  curved,  serves  for  the  attachment 
of  the  faljc  cerebri.  Its  anterior  border,  short  and  thick,  articulates  with  the 
frontal  bone,  and  presents  two  small  projecting  alse,  which  are  received  into 
oorrespoudiitg  depressionis  iu  the  frontal,  completing  the  foramen  ccecum  behind. 

Its   sides    are   smooth, 

Fig.  L06.— Perpcndicolar  FUtc  of  Elbnini<l  fcnlor^),  BbovD  by     and  sometimes  bulging ; 

remoTing  tbe  right  Lutvrul  Mum.  in  which  case  it  in  found 

to  inclose  a  small  sinus. 
On    each  side  of   the 
crista  galli,  the  cribri- 
form   plate  is   narrow, 
and  deeply  grooved,  to 
support  tHe  bulb  of  the 
ol  factory     nerve,    and 
^      pertoratod  by  foramina 
*      lor  the   passage  of  its 
^^p-r      I     •        >  *-».  V  filamenta,    Th«»e  fora- 

^*H^'^^^_^       II]  j^^  miiia  are   arranged    in 

T         _23^^  S_/         .*  ^^i^Rir  three  rows:  the  inner- 

most, which  are  the 
largest  and  least  nume- 
rous, are  last  in  grooves 
on  tbe  upper  part  of  the 
septum;  tbe  foramina 
of  the  outer  row  are 
continued  on  to  the  surface  of  the  upper  spongy  bono.  The  foramina  of  the 
middle  row  are  the  smallest;  they  perforate  the  bone,  and  transmit  nerves  to 
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^tKe  roof  of  the  nose.  At  the  front  part  of  the  cribriform  plato,  on  each  side  of 
Ifae  crista  gaili,  is  a  small  fi.s.4ure,  which  trausmitd  the  nasal  branch  of  the 
opbthaliuiu  Otinro;  and  at  its  posterior  part  a  triangular  notch,  which  rtfoeived 
the  ethmoidal  anino  of  the  tmhenoid. 

The  Perpfndievlar  Platt  (Fig.  106)  is  a  thin  flattened  lamella  of  bone,  which 
^deaceuda  fVom  the  ander-surface  of  the  cribriform  plate,  and  assists  in  forming 
septum  of  the  nose.  It  is  much  thinner  in  the  middle  than  at  the  circuin' 
*1breiice,ttnd  ia  generally  deflected  a  little  to  one  ttide.  Its  anterior  border  artiou- 
latea  with  the  frontal  spine  and  crest  of  tlio  nasal  hones.  Il.s  posterior,  divided 
into  two  pnrtR,  ii  connected  by  its  upper  half  with  the  rostrum  of  the  spln-noid 
— bv  ita  lowor  half  the  vomer.  The  inferior  border  serves  for  the  attachment 
of  the  triangular  cartilai^o  of  the  nose.  On  each  side  of  the  perpendicuhir  plate 
numerous  grooves  and  canals  are  seen,  leading  Xrom  foramina  on  the  cribriibrm 
plate;  they  lodge  filaments  of  the  olfactory  nerves. 

The  Lattrral  J/nAW5  of  tlie  ethmoid  consist  of  a  number  of  thin-walled  cellular 
cavities,  the  ethmoidal  r«lh,  interposed  between  two  vertical  plates  of  bone,  the 
outer  one  of  which  forms  part  of  the  orbit,  and  the  inner  one  pnrt  of  the  na.'tal 
fo5sa  of  the  corresponding  side.  In  the  disarticulated  bone  many  of  these  cells 
appear  to  be  broken;  but  when  the  bones  are  articulated,  they  are  closed  in  at 
evt-rv  part.  The  upper  surface  of  each  lateral  niftaa  presents  a  number  ol'  appa- 
reutfy  naif-broken  ccllalar  spaces;  these  are  close^l  in  when  articulated  by  the 
edges  of  the  ethmoidal  notch  of  the  frontal  bone.  Crossing  this  surlace  are 
two  grooves  on  each  side,  converted  into  canala  by  articulation  with  the  frontal; 
tber  are  the  anterior  and  posterior  ethmoidal  foramina,  and  open  on  the  inner 
wall  of  tho  orbit.  The  posterior  surface  al.no  presents  large  irregular  cellular 
cavities,  which  arc  closed  in  by  articulation  with  the  sphenoidal  turbinated 
bones,  and  orbital  process  of  the  palate.  The  cells  at  the  anterior  surface  are 
completed  by  tho  lachrymal  bone  and  na,4al  process  of  t)iu  su|»erior  ina.\illarv, 
and  those  below  also  by  the  superior  maxillary.  Tho  outer  surface  of  each 
lateral  mass  is  formed  of  a  thin  smooth  square  plate  of  bone,  called  the  oa 
j'hmum;  it  forms  part  of  the  inner  wall  of  the  orbit,  and  articulates  above  with 
the  orbital  plate  of  the  frontal;  below,  with  tho  KU|>erior  maxillary  and  orbital 
process  of  tho  palnte;  in  front,  with  the  taclirymal;  and  behind,  with  the  sphenoid. 

From  the  inferior  part  of  each  latera!  mass,  immediately  beneath  the  oa 
planum,  there  projeats  downwards  and  Vuickwards  an  irrqjiilar  lamina  of  bone, 
called  the  imciform  proc^s^  from  its  hook-like  form:  it  serves  to  close  in  the 
i^>per  [mrt  of  the  orifice  of  the  antrum,  and  articulates  with  the  ethmoidal  pro- 
oessof  the  inferior  turbinated  bone.     It  is  oden  broken  in  arliuulatiug  the  bones. 

The  inner  surface  of  each  internal  mass  forms  part  of  the  outer  wall  of  the 
nasal  fossa  of  tlio  corresponding  side.     It  is  formed  of  a  thin  lamella  of  boaei* 


Fig.  107.— KtbiBQid  U^oe.    laDi?r.Su-faee  of 
Rif^bt  LatPTBl  Mnsa  (cnlarrf^d ). 
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wliichdesc^ndsfromtheunderMurface 
of  the  cribriform  plate,  and  terminates 
beluwiaafreoooMVolutetl  margin, the 
middle  turbinated  bone.  The  wholo 
of  this  surface  is  rough,  and  marked 
above  by  numerous  grooves,  which 
ran  nearly  vertically  downwards 
from  the  cnbriform  plate :  they  lo^lgo 
branches  of  the  olfactory  nerve, 
which  are  distributed  on  the  mucous 
nembrazie  covering  tho  bono.  The 
btck  part  of  this  surface  is  subdivided 
by  a  narrow  oblique  fissure,  the  su- 
perior meatus  of  the  nose,  bonnded 
above  by  a  thin  curved  plate  of  bone 

— tho  superior  tnrbinate<l  bone.     Bv  means  of  an  orifitw  ai  the  tipper  part 
of  ihia  fissure,  the  posterior  ethmoidal  cells  open  into  the  uoso.    Below,  and 
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in  front  of  the  superior  meatus,  U  seen  the  oonvex  surfaoe  of  the  middle  turbi- 
nated bone.  It  ext4:iidH  aluug  the  whole  length  of  the  inner  surface  of  cadi 
lateral  toaas;  iUs  lower  margin  is  free  and  thick,  and  its  concavity,  direotea 
outwards,  as^iiKtti  iu  forming  tho  middle  meatus.  It  iii  by  a  large  ondce  at  the 
upper  and  front  part  of  the  middle  mcatun,  that  the  anterior  ethmoidal  celln, 
anu  through  them  the  frontal  ainuses,  communicate  with  the  nose,  by  means  of 
a  funnel  shaped  canal,  the  infundibuium.  The  cellular  cavities  of  each  lateral 
maas,  thiu  wailed  iu  by  the  qs  planum  on  the  outer  side,  and  by  the  other  bonea 
already  mentioned,  are  divided  by  a  thin  transverHO  bony  partition  into  two 
seta,  which  do  not  communicate  with  each  other;  they  are  termed  the  anterior 
Mid  posterior  etiitiutidat  cells^  or  sintues.  The  former,  suiatler  but  more  numerous, 
cummuTitcate  with  the  frontal  ainuses  above,  and  the  middle  meatus  below,  by 
means  of  a  long  fiexuoos  cellular  canal,  tho  in/uTulihuhtm;  the  posterior,  larger 
but  less  numerouH,  open  into  the  superior  meatus,  and  communicate  (oacasion- 
ally)  with  the  sphenoidal  sinuses. 

JJevetojfinmt.  By  tfiree  centres-~<>De  for  the  perpendicular  lamella,  and  one 
for  each  latuml  mass. 

The  lateral  mosses  are  6rst  developed,  ossiSo  grannies  making  their  first 
appearance  in  the  os  planum  between  the  fourth  and  fifth  mouths  of  feetal  life, 
and  afterwania  in  tho  spongy  bones.  At  birth,  ihe  bono  consists  of  the  two 
later*!  masses,  which  are  small  and  ill-developed;  but  when  the  perpendicular 
and  horizontal  plates  begin  to  ossify,  as  they  do  about  the  first  yuur  after  birth, 
the  lateral  mosses  become  joined  to  tlie  criiiriform  plate.  The  formation  and 
increase  in  the  ethmoidal  cells,  which  complete  tho  bono,  take  place  about  the 
fifth  or  sixth  year. 

Articuhtiow.  With  fifteen  bonea:  the  sphenoid,  two  sphenoidal  turbinated, 
the  frontal,  and  eleven  of  the  face— the  two  nasal,  two  superior  maxillary,  two 
loehrynial,  two  2}a!ato,  two  inferior  turbinated,  and  the  vomer. 

Development  of  thk  CaANiuM. 

The  dovelopmrat  or  the  cratiinin  conimcnc**  at  ft  very  curly  period,  oo  fceootint  of  ihd  hnpoTir 
[■ac«  or  the  ur^u  it  U  iut^ndod  to  protect.  In  its  ino»t  nidimeatttry  stutc.  it  L-uaeUu  uf  &  ihio 
mcmbrBDoas  cadsciIp.  iocloHitiK  the  cerebrum,  and  accurately  moaldcd  npon  it.«  stirfncc^  This 
e«p«aie  is  placed  «xteraul  Ut  toe  dura  mater,  iiod  in  clofe  coatiKt  wiili  it ;  iu  wilIU  arc  contino- 
Ona  vitb  the  cnnal  fur  thp  spiinul  cord,  and  the  chords  dorflatis,  or  primitive  pivrt  oftbe  vertebral 
columo.  is  cnQtLuucd  forwuras,  fn^m  tlK>  Niiiae.  iJuuft  the  biicc.  (o  it«  Jun-part.  wLt-ro  it  tertaioales 
in  a  tapering  point  The  next  step  in  iho  process  of  development  im  the  formatinn  of  ciirtil&gc. 
TUa  ii  deposited  in  tbv  buae  vf  tho  skull,  in  t«u  cymmcirictLl  trC-t.'mt.-utK.  outi  uti  elihcr  ciile  of  ihe 
median  line;  these  iiiit>!ief|iient3y  coalesce,  no  m  to  incliiac  the  ibonla  dar»iilis~thc  chief  pitrt  of 
ttie  vvtvbml  cupBulu  still  rvtuiuiag  itJi  membrsmous  f<jrm.  OtinificiLtiua  &rst  takes  place  io  ihc 
roof,  and  is  prcci'di-d  !iv  ihi.-  (l<'[vo]titi(>n  of  a  niciR)>rii&oiia  Ids^ilentik  upon  the  surface  of  t^e  cere- 
bral capvnlc  in  which  the  o^^ifyin^  pmcettci  gxIl-iiiIh  ;  the  primitire  membranoiiB  cappule  boooming 
the  iDteroal  periMieum,  unl  bi-inf;  ultimiileiy  blentled  kit!)  Ihi'  diini  mitter  Altbuugh  the  bones 
of  tho  vertex  of  the  «kiill  Appear  before  thotw  nt  (ho  hiue,  and  tnake  considentble  proffreu  ta 
their  ffrnwth  :  at  birth  o^nlicatiDQ  U  mors  advaoc«il  in  the  ))wc,  tti«  portion  oftliQ  skull  fornuBg 
a  solid  immovable  groundwork. 


Tub  F0NTANELI.E.S  (Figs.  108,  109.) 


Before  birth,  Ihc  V>ncs  at  the  vertex  sod  side  of  the  Bknil  are  wpamlcd  from  each  other  __ 
membmnotiii  interval*,  in  w!iii-h  bone  is  deficient  These  inten,'aK  nl  certain  parts,  arc  of  c«ft> 
nderable  size,  and  art?  ttrrnvd  l\w/antan€llc!.  eo  i-alied  from  the  pnlMLtiooH  of  Ihe  brain,  which 
nn  perceptihV  at  Ihc  aninrinr  rimtanrlle.  and  were  liken^'d  to  the  rinitip  of  water  in  •  foanUin. 
The  fontanellpB  are  fonr  in  niimhpr.  and  coTrnfipnnd  to  the  junction  of  the  fonr  aoffles  of  the 
parietal  with  the  e.ontiimonfl  bones.  The  aotenor  fmitanelle  is  the  Inrfrcat,  and  corresponds  to 
the  junction  of  the  wvfntlal  and  cnronal  stitiireA;  the  pofitennr  fontuTicUe.  of  smaller  sixe.  tc 
gitnatetl  nt  Ibr  jutirlinn  of  the  ra^ttal  and  larnhdoid  (atnres  ;  tV-  twi)  n'maininjr  onea  are  silaaled 
At  the  iiiferirtr  ani[le!<  of  the  parielut  lH>ne  The  latter  are  clnaed  soon  after  birth ;  the  two  at 
the  Buperior  nnpl*^  rt-main  opon  lonper :  the  piBterior  beinff  floned  in  a  fcw  nionlha  after  birth ; 
tho  anterior  remainiDg  open  until  the  first  or  aeeood  year.    These  epaces  are  gnuluoUy  Slleil  in 
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FIS  IDS.— ^vD  at  birtb,  Bhowing  the  Anterior 
ud  pMt«rior  FoulaoeUtfS. 
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br  as  fxtowiioD  of  Um  ossirjiog  proc«u,  or  liy  lh«  ilevelopmoat  of  n  Wormian  bone.  Soiuetime« 
ue  aoterior  footADcUe  renuum  open  bcyoni]  ma  yts^re,  aod  is  o<»:u«ioaa)l;  porBiaivnl  ihronj; bunt 
tifc. 

SUPERKUUBRARr  OB  WoBHIAN'  BoMCS. 

Wbeo  osgificittiuD  of  xdv  or  ihv  tabular  bonos  of  tb«  eliall  proves  abvrtivv,  tb«  Dtembiunoos 
iolerral  which  woald  be  |pft  is  UAunll^r  filled  in  hv  a  RappmnmrrorT  piccf  nf  tumti.  This  m 
deTelo|wd  frooi  a  svpamlu  centre,  sod  irradaally  cxWnde  until  n  flilv  ttii-  vncnnt  epacv.  These 
mpeniBBierary  pieces  are  called  Wormiao  Iiodca:  ihej  Are  calM  aUo.  froiD  tbeir  ntnal  form. 
(MM  inqtitira ;  but  Ibey  prewDt  macb  v&cialioD  Id  sitoatioa,  aumWr,  sod  eiw- 

l%ey  ftccafliooally  occupy  the  Bituation  of  the  fomanoUe*.  Bprtio,  rmvcilhipr,  nod  Cnticr 
hare  Mcb  aotjced  the  presence  of  one  in  the  anterior  fontanello.  Tfaen^  arc  I  wo  specimens  ta 
the  Uoflcain  of  St.  (:kM)rf^'s  Hospiial.  which  piyiM-nt  Wonniao  boQp?  in  thin  niiiaticin.  In  one. 
the  stnill  of  ft  child,  the  Buperaamorory  piece  is  of  cotuidenble  sice,  aod  of  n  (|u»ilr»u^1ar  form 
They  are  occssiooslty  found  in  the  poaterior  fgnlaoelle,  appearioK  (o  reptavt-  the  naperior  anjrle 
of  the  occipital  bone.  Not  niifreqn rally,  ihprc  la  one  replacini;  the  pxtremily  of  ib<;  (Treat  wtaff 
of  the  HpheooKl.  or  the  anterinr  inferior  angle  of  the  parietal  bone,  in  the  (nQiunelle  there  situateoC 
They  hare  hoeo  fonod  in  the  difficmit  sbtnrcs  on  the  vertex  nod  siile  of  tb»  skall.  and  in  some 
nf  th<H«  at  the  base.  They  are  moDt  (Vequent  in  thv  liimbdotd  Kuture.  Mr.  Ward  meotiuai)  an 
instance  "  in  which  one-half  of  the  lambdoid  sutnro  woa  formed  by  \aTf^  Wormino  bonen  disponed 
ta  ft  doable  row,  aDdjuttinji  deeply  into  each  other;  aod  refers  to  similar  epecituous  doMtribttd 
bj  Dnmontier  and  Bonr^ir. 

A  defleieocT  in  the  owincatioo  of  the  flat  hones  would  appear  Id  some  casee  to  be  tynrautfrical 
,  CO  the  two  aiaea  of  the  sknll :  for  it  \»  not  nnconiTROD  lo  find  the»e  fniperanmerarT  bones  corr^ 
pondioff  to  form,  mv,  and  HJtuatioa  on  each  side.  Thutt,  in  Bert'ml  instoncee,  I  have  acen  ft 
■irof  large  Wormian  bone^  aymmetrioilty  plneed  in  the  lumbdotd  suture;  in  another apeoi- 
n.  ft  piir  ia  the  coronal  suture,  with  a  sapeninmerary  bom  in  the  apbeao-parietal  suture  ot 
plhstdea. 

Tboftlzc  of  these BBperDnraerarymeocsvarieB.  they  heinff  in  some  oases  notlareer  than  a  pio's 
ead,  and  confined  to  the  outer  table ;  in  other  ta»ee  no  large,  that  oDe  pair  of  these  boner  may 
ferm  the  whole  of  tlie  occipital  bnoe  abore  the  superior  cun'cd  line.*,  as  described  br  B{>elar& 
aad  Ward.     Thvir  number  is  generally  limited  to  two  or  three ;  but   more  than  a  huntfred  have 
|kMn  foond  ia  the  aknU  of  an  adnlt  hydrocephalic  skeleton.    In  their  development,  §tmctiirc, 
~i  Buxie  oT  articslation,  they  reeembfe  the  other  cranial  bonee. 

CONOSSITAL  FraSlTRES  AND  GaPS. 

Dr.  nomnhry  has  called  attention  to  the  not  Tmfpequent  exirteoce  of  congenital  Jt*»un»  m 

I  cranio  bones,  the  result  of  incomplete  osstficalian.     TheM  fiMores  hare  been  noticed  In  the 

otaL  parietal,  and  fxinamons  portion  of  the  temporal  buaes;  Lhey  extend  fr^u  the  margin 

ranis  the  middle  of  toe  bone  ;  and  are  of  great  mtereat  in  a  tnedico-icgal  point  of  view,  as 

ey  are  liable  to  be  m)»ta)cen  for  fractures.     An  armt  of  the  ossifying  process  may  aUo  give 

le  to  the  drfin'mrtfs  or  ijnpt  rHrcaflionally  found  in  the  cranial  bonca.    Soch  deflctencies  arc 

kid  to  occnr  most  freqaently  when  ossifleatioa  b  imperfect,  and  to  be  situated  near  ihe  natural 

wrUres  for  vessels.     Itr.  Humpbry  describes  such  defidencien  to  exist  in  a  calrarinm,  in  the 

Jambridg«  Museum,  whcru  a  gap  aulScicDtty  Lit^  to  admit  iho  end  of  the  Qagcr  ia  seen  OD 

'  Wormiai,  a  physKtao  in  Copenhagen,  is  said  to  hare  given  the  Grst  detailed  description  of 
'ftno  bones. 
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either  wde  of  ihf  mfritUl  BDtniy,  in  iht  plac*  of  the  p«riptal  foramen.  ThM«  ia  a  8peeiiii«fl 
precisely  Bimilar  to  thie  in  ibo  Mneeiim  of  iju  U«org«'8  Hospital;  ilui]  uuothor.  iu  wfairh  a 
cmnll  ciroiilAr  f!up  cuiAti)  in  the  paricUil  hoae  of  n  touor  child,  just  above  the  pari«tal  eniiinice. 
Bimilar  d«fici(.>[icR'ii  are  not  uufrequeotlj'  met  with  m  livilri-cvplialic  itktilla ;  Iwinp  moet  freqnmt, 
■Loconliuf;  to  Ur.  Humphry,  in  the  froolut  bonea ;  luid,  m  Lhc  parietal  booea,  OD  cit^vr  bu1«  of 
the  tftgitlal  GOture. 


Sig.  110.— Uifrht  Nasal  Booe. 
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BONES  OF  THE  FACE. 

The  Facial  Bones  are  fourteen  Lu  Dumber,  viz^  the 

Two  Na-sal,  Two  Falate, 

Two  Superior  Maxillary,  Two  Inferior  Turbinated, 

Two  Laobrymal,  Vomer, 

Two  Maliirj  Inferior  Maxillary. 

Nasal  Bones. 

The  Nasal  aro  two  small  o"bloiig  boaes,  varying  in  fiizo  and  fonn  in  diSerent 
individuals;  they  are  placed  aido  by  side  at  the  middle  and  upper  part  of  the 
face,  forming,  by  their  junction,  "the  bridge"  of  the  nose.   Each  boae  preaenla 

forexamination  twoaur- 
fiiceji,  and  four  borders. 
The  ou/cr  surface  is  con- 
cave from  above  down* 
wards,  convex  from  side 
to  side ;  it  is  covered  by 
the  Pyramidalia  and 
Compressor  nasi  mus- 
cles, marked  by  numer- 
ous small  arterial  fur- 
rows, and  perforated 
about  its  centre  by  a 
foramen,  sometimos 
double,  for  the  tran:4- 
mission  of  a  smallvein. 
Sometimes  this  foramen  ia  absent  on  one  or  both  sides,  and  occasionally  the 
foramen  co&cum  opens  on  this  surfaoo.  The  inner  surface  is  concave  from 
side  to  side,  convex  from  above  downwards;  in  which  direction  it  is  tra- 
versed by  a  longUadinal  groove  (sometimes  a  catial),  for  the  passage  of  a 
branch  of  the  nasal  nerve.  The  superior  border  is  narrow,  thick,  and  serrated 
for  arliculation  with  the  nasal  notch  of  the  fruntal  bone.  The  inferior  border 
ia  broad,  thin,  sharp,  directed  obliquely  downwards,  oatwards,  and  backwards, 
and  serves  for  the  attachment  of  the  lateral  cartilage  of  the  nose.  This  border 
presents  about  its  centre  a  notch,  through  which  passes  the  branch  of  the  nasal 
nerve  above  referred  to;  and  is  prolonged  at  its  inner  extremity  into  a  sharp 
spine,  which,  when  articulated  with  the  opposite  bone,  forms  the  nasal  angle. 
The  external  border  is  serrated,  bevelled  at  the  expense  of  the  internal  surface 
above,  and  of  the  external  below,  to  articulate  with  the  nasal  process  of  the 
superior  maxillary.  The  internal  border,  thicker  above  than  below,  articu- 
lates with  its  fellow  of  the  opposite  side,  and  is  prolonged  behind  into  a  ver- 
tical crest,  which  forms  part  of  the  septum  of  the  nose.  This  crest  articulates 
with  the  nasal  spine  of  the  frontal  above,  and  the  perpendicular  plate  of  the 
ethmoid  below. 

Dtvehpmctit.  By  one  centre  for  each  bone,  which  appears  about  the  same 
period  as  in  the  vcrtebne. 

Articulaltons.    With  four  bones.    Two  of  the  cranium,  the  frontal  and  eth- 
moid, and  two  of  the  face,  the  opposite  nasal  and  the  superior  maxillary. 
No  muscles  arc  directly  attached  to  this  bone. 


Ouffr  Surfaet. 


Fig.  UI.— Kigbl  Naeal  Booe. 
Frontal  S/fum. 


nrocve  for  (M^<r  /  iurw» 
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Stn'ERiOR  Maxillaby  Bone. 

The  Superior  Maxillary  is  one  of  the  moat  important  bones  oF  the  face  in  a 
SQtgical  poiut  of  view,  on  account  of  the  number  of  diseaee^  to  which  some  of 
ita  parta  are  liable.  Its  minute  examination  bocomos,  therefore,  a  matter  of 
considerable  iotereat.  It  ia  the  largest  bone  of  the  face,  excepting  the  lower  jaw; 
and  forms,  by  its  union  with  its  felJow  on  the  oppoHit«  aide,  the  wboJe  of  the 
upper  Jaw.  Each  bone  assists  in  the  formation  of  three  cavities,  the  roof  of 
tbo  month,  the  6oor  and  outer  wall  of  the  nose,  and  the  Hoor  of  the  orbit ;  and 
also  eaters  into  the  furmation  of  two  fo&ste,  the  zygomatic  and  spheno-maxil- 
lary;  and  two  fiitaures,  the  Bpheno-maxillarv  and  ptery go- maxillary. 

The  bone  presents  for  examination  a  body  and  four  proceaaes,  malar,  nasal, 
alveolar,  and  palatine. 

The  Bixiy  is  somewhat  quadrilateral,  and  is  hollowed  out  in  its  interior  to 
form  a  large  cavity,  the  antrum  of  Hi^bmore.  Ita  sur&c«s  are  four:  an  ex- 
ternal or  facial,  a  poiiterior  or  zygomatic,  a  superior  or  orbital,  and  an  internal. 

The  exUmal  OT  facial  surface  (Fig.  112)18  directed  forwards  and  outwards. 
In  tbe  median  line  of  the  bone,  just  above  the  incisor  teeth,  is  a  depression,  the 

Fig.  112.^ — Left  Superior  MaxiUkr;  Booe.    Oater  SurijHW. 
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incisire  or  myrtiform  fossa,  which  gives  origin  to  the  Depressor  AI»  Nasi. 
Above  and  a  little  external  to  it,  the  CoroprcsAor  Nasi  arieus.  More  external} 
is  another  depression,  the  canine  fosfli,  larger  and  deeper  than  the  incisive  fossa, 
from  which  it  is  separated  by  a  vortical  ridge,  the  canine  eminence,  correspond- 
ing to  the  socket  of  the  canine  tooth.     The  canine  fossa  gives  origin  to  the 

svator  Anguli  Oris.  Above  the  canine  fossa  is  the  infra-orbital  foramen,  the 
ermination  of  the  infra-orbital  canal;  it  transmits  the  infra-orbital  nerve  and 
artery.  Above  the  infra-orbital  forainou  is  the  margin  of  the  orbit,  which 
affords  partial  attachment  to  the  Levator  Labii  Superioris  I^oprius. 

The  jxjelfrior  or  zygomatic  surface  is  convex,  directed  backwards  and  out- 
wards, and  forms  part  of  the  zygomatic  fossa.  It  presents  about  its  centre 
Bvenl  apcrtares  leading  to  canals  in  the  aubstance  of  the  bone;  they  are 
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termed  tbe  posterior  dentai  ainals,  and  transmit  tbe  posterior  detital  vessefs  imt 
nerves.  At  the  lower  part  of  this  surface  is  a  rouiinoil  erniiioiifc,  the  rnasillarv 
tuberosity,  especially  prominent  after  the  growth  of  the  wisdom-tooth,  rougli 
on  tte  inner  side  for  urticulatioa  with  tbe  tuberosity  of  tbe  palate  bono.  Iin* 
mediately  above  the  rough  surface  ia  a  groove,  which,  running  obliquely  down 
ou  tbe  iuuur  surface  of  tbe  boue,  is  converted  into  a  canal  by  articulatioa  with 
tho  palate  bono,  forming  ibo  posterior  palatine  canal. 

The  superior  or  orbital  surface  ig  thin,  smooth,  triangular,  and  forms  part  of 
tbe  floor  of  the  orbit.  It  ia  bounded  iuternally  by  an  irregular  margin  which 
articulates,  in  front,  with  the  lachrymal;  in  the  middle,  with  the  os  planum  of 
tbe  ethmoid;  behind,  witb  the  orbital  process  of  the  palato  bone;  bounded 
externally  by  a  smouib  rounded  edge  wiiioh  enters  into  the  formation  of  the 
spbeno-maxlllary  Bsaiire,  and  which  sometimes  articulates  at  its  anterior  ex* 
tremity  with  the  orbital  plate  of  the  sphenoid ;  bounded,  in  front,  by  part  of 
the  circumference  of  the  orbit,  which  is  continuous,  on  the  inner  side  with  the 
nasal,  on  tbe  outer  side  witb  the  malar  process.  Along  the  middle  line  of  the 
orbital  surface  is  a  deep  groove,  the  fnfra-orbital,  for  toe  passage  of  the  infra- 
orbital nerve  and  artery.  This  groove  commences  at  the  middle  of  the  outer 
border  of  the  aurfaco,  and  passing  forwards*,  terminates  in  a  canal  which  sub- 
divides into  two  branches;  one  of  the  canals,  the  infraorbital,  opens  just  be- 
low tbe  margin  of  the  orbit ;  tbe  other,  which  is  smaller,  runs  into  the  substance 
of  the  anterior  wall  of  the  antrnm ;  it  is  called  the  (interior  dental  canal,  tmns-  ■ 
mitting  tbe  anterior  dental  vessels  and  nerves  to  the  front  teeth  of  the  upper  ■ 
jaw.  At  the  inner  and  fore  part  of  tbe  orbital  surface,  juet  external  to  tbe 
Iachr3rmal  canal,  is  &  minute  depression,  which  gives  origin  to  the  Inferior  J 
Oblique  muscle  of  the  eye.  1 

The  internal  surface  (["ig.  118)  ia  unequally  divided  into  two  parts  bv  a  hori- 
zontal projeaion  of  bone,  the  palate  process;  the  portion  above  the  palate  pro- 


Fig.  113.— Left  Superior  Maxillary  Buoc.    Ituier  SarEuoe. 
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cws  formg  part  of  the  ontcr  wall  of  the  nose  ;  that  below  it  form?  part  of  the 
cavity  of  the  mouth.    Tbe  superior  division  of  this  surface  presents  a  Urge 
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irrecalar  opening  leading  into  the  antrum  of  Ilightnore.  At  the  upper  Iwnier 
ofttiia  a|>urture  are  uumi^rous  broken  cellu!ur  cuvitiua,  wbivti,  in  the  articulRt«d 
pkull,  aro  closed  iti  by  the  ethmoid  and  lachrymal  bones.  Below  the  ap«rturo 
i^  a  smooth  concavity  which  forma  part  of  tlie  inferior  meatus  of  the  hobc,  tra- 
Teraed  by  a  fi.s^ure,  the  maxillary  fi&ture,  which  runs  from  tha  lower  part  of 
ebe  oriflc*  of  the  antrum  obliquely  downwards  and  forwards,  and  reueivea  tha 
maxillary  prooess  of  the  i^alate  bone.  Behind  it  is  a  rough  surface  which  arti- 
culatea  with  the  perpendicular  pinte  of  the  patniebonc,  traversed  by  a  groove, 
which,  commencing  ne;ir  the  middle  of  the  posterior  V^irder,  runs  obliquely 
downwards  and  forwards,  and  forma,  when  completed  by  its  articulation  with 
the  palate  bone,  the  posterior  palatine  canal.  In  front  of  the  opening  of  iho 
autrum  is  a  deep  groove,  converted  into  a  canal  by  the  lachrymal  and  inferior 
lurfoinaicd  bones,  which  is  coated  with  mucou»  membrane,  and  called  th&  nu38l 
duct.  More  anteriorly  ia  &  -wcn-marked  rough  ridj^c,  the  inferior  turbinated 
crwt,  for  articulation  with  tha  inferior  turbinated  bune.  The  concavity  ab«iva 
ltii.H  ridgo  forms  pari  of  the  middle  meatus  of  the  noMJ;  whilst  thai  below  it 
formg  pari  of  the  inferior  meatus.  The  inferior  diviMon  of  thiii  surface  is  con- 
oavu,  rough,  and  uneven,  and  perforated  by  numerous  atuall  foramina  for  the 
passage  of  nutrient  ves'^els. 

The  Antrtim  of  Ui-jhniorey  ot  AfaxiUary  Sinut,  is  a  large  triangular- shaped 
cavity,  hollowed  out  of  the  liody  of  the  maxillary  bone;  its  apex,  directed 
outwards,  ia  formed  by  the  malar  process;  its  base,  by  the  outer  wall  of  the 
nose,  It«  walls  are  everywhere  exceedingly  thin,  its  roof  being  formed  by  the 
orbital  plate,  its  floor  by  the  alveolar  process,  its  anterior  wall  by  tho  facial, 
and  its  posterior  by  the  zygomatic  surface.  Its  inner  wall,  or  baite,  presents, 
in  tbo  disarticulated  bone,  a  large  irregular  aperture,  which  commuuicales  with 
the  nat^l  fossx  Tho  margins  of  this  aperture  are  thin  and  ragged,  and  the 
aperturo  itself  is  much  contracted  by  its  articulation  with  the  etnmoid  above, 
tne  inferior  turbinated  bolow,  and  the  palato  bone  behind.'  In  the  articulated 
skull,  this  cavity  communicates  with  the  middle  meatus  of  the  nose  generally 
by  two  small  apertures  let\  between  the  above-meniionod  bones.  In  l)ie  recent 
ite,  usually  only  one  small  opening  exists,  near  the  nppcr  part  of  the  cavity, 
ilBctently  large  to  admit  the  end  of  a  probe,  the  other  being  closed  by  the 
baiiig  inembrano  of  the  sinus. 

Crossing  the  cavity  of  tho  antram,  are  often  seen  several  projecting  laminin 
of  bone,  similar  to  those  seen  in  the  siuasesof  tho  cranium;  and  on  its  poste> 
nor  wall  are  the  posterior  dental  canuU,  transmitting  the  posterior  denLal 
vessels  and  nervtis  to  tbe  teeth.  Projecting  into  the  door  arc  several  conical 
processes,  corresponding  to  tho  roots  of  tho  first  and  second  molar  leeth;*  in 
tome  cases  the  door  is  perl'oratcd  by  tho  teeth  in  this  situation.  It  is  from  the 
extreme  thinness  of  the  walls  of  this  cavity,  that  we  are  enabled  to  explain 
bow  a  tumor,  growing  from  the  antrum,  eucroaehus  upon  the  adjacent  pnrtit, 
pushing  up  the  floor  of  tho  orbit,  and  displacing  the  eyeball,  projecting  inwiird 
iDU>  the  nose,  protruding  forwards  on  to  the  cfieek,  and  making  its  way  back- 
wards into  tho  aygomatio  fos.>Mi,  and  downwards  into  the  mouih. 
The  MnUir  Procrts  is  a  rough  triangular  eminence,  aitualed  at  the  angle  of 
rseparutioa  of  the  facial  from  tho  zygumaiio  surface.  In  irout  it  ia  concave, 
Tormiug  part  of  the  facial  surface;  behind,  it  is  also  concave,  and  forms  lurt 
of  the  syuomatio  fossa;  above,  it  ia  rough  and  serrated  for  articulation  with 
tlttt  molar  bone ;  whilst  below,  a  prominent  ridge  marks  the  division  between 

'  la  Sdiae  ra>o«,  at  nay  mtr.  the  UchrvmnI  boac  rncro^Ix's  alijihlly  on  the  onlcrior  sopeiior 
purtjoa  (>r  tlip  oppDiti):.  ooii  ansiata  in  Toniiing  tho  inner  vuU  i^f  the  anirom. 

'  Tin-  mimtRT  11/  lit-ih  wh<w>"  futpx  iin-  in  rclnliim  willi  tin-  lli'or  of  ihp  aDtniin  i*  Trtriahle. 
LTIiv  itDtruni   'oinv  exit'tiil  au  as  In  lit?  in  ri'lnlJon  1»  ull  the  1oi>tb  cf  ihi<  tnio  miixiH!).  frihcn  ihe 

BtiK)  to  til"  r/«w-«  Mtpfiiiitr" — H*«i  M  r.  .Sutti:ir  00  Al>(H;e»!i  <tl  Ute  Autruoi,  iii  i»  ^j/ttan  t/  ^ur^ 
'yiTiy,  Mlih'il  by  T.  Uouies»  val.  iv.  p.  H. 
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the  facial  and  ■AygomsLtic  surfaoAs.    A  smAll  part  of  the  Maseeter  moscle  urises 
Irom  tiiiH  process. 

TJio  .Vfual  Process  is  a  thick  triangular  plate  of  bone,  which  projects  up- 
wards, inwards,  and  backwards,  by  tlie  side  of  tlie  nose,  forming  pari  of  its 
lateral  boundary.  Its  exiernal  surface  is  concavo,  smooth,  portoratod  by 
miineroua  forammo,  and  gives  ntUichment  to  tlie  Levator  Labii  Superioris,  _ 
Alieque  Kasi,  the  Oibloulariij  Palpebrarum,  aud  tendo  ocuU.  Its  internal  ■ 
surface  forms  pan  of  the  outer  wall  of  the  nose;  it  articulates  above  with  the 
frontal,  and  presents  a  rough  uneven  surface,  which  articulates  with  the  eth- 
moid bone,  closing  ia  the  anterior  ethmoid  cells;  below  thisisatransvcrticridge, 
the  superior  turbinated  crest,  for  artieulation  with  the  middle  turbinated  bone 
o(  the  ethmoid,  bounded  below  by  a  smooth  concavity,  whieh  forms  part  of 
the  middle  meatus;  below  this  again  is  the  inferior  turbinated  crest  (alrefidy 
described),  for  articulation  with  the  inferior  turbinated  bone;  and  siill  more 
inferiorly,  the  concavity  which  forms  part  of  the  inferior  meatus.  The  an- 
terior border  of  the  nasal  process  is  tliin,  directed  obliquely  downwards  and 
fonvards,  and  presents  a  serrated  edge  for  articulation  wiib  the  nasal  bone:  its 
posterior  border  is  thick,  and  hollowed  into  a.  groove  for  the  nasal  duct:  of 
the  two  margins  of  this  groove,  the  inner  one  articulates  with  the  lachrymal 
bone,  the  outer  one  forma  part  of  the  circumference  of  the  orbit.  Just  where 
the  latter  joins  the  orbital  surface  is  a  small  tubercle,  the  lachrymal  tubercle; 
this  serves  as  a  guide  to  the  surgeon  in  the  performance  of  the  operation  for 
fistula  laehrymalis.  The  lauhrymal  groove  in  the  articulated  akull  is  con- 
verted into  a  canal  by  the  lacKrymal  bone,  and  lachrymal  process  of  the  in- 
ferior turbinated;  it  is  directed  downwards,  and  a  little  backwards  and  out- 
wards, is  about  the  diameter  of  a  goose-quill,  slightly  narrowur  in  the  middle 
thiin  at  either  extremity,  and  lodges  the  nasal  duct. 

The  Alveoiar  Process  in  the  thickest  and  most  spongy  part  of  the  bone, 
broader  behind  than  in  front,  and  excavated  into  deep  cavities  for  the  reception 
of  *he  teeth.  These  cavities  are  eight  in  number,  and  vary  in  size  and  depth 
according  to  the  teeth  they  contain.  That  fur  the  canine  tooth  is  the  deepest; 
those  for  the  molars  are  the  widest,  and  subdivided  into  minor  cavities;  thoae 
for  the  incisors  are  single,  but  deep  aud  narrow.  The  Buccinator  muscle  arises 
from  the  outer  surface  of  tliis  process,  as  far  forward  as  the  first  molar  tooth. 

The  Palate  Ptvce^,  thick  and  strong,  projects  horizontally  inwards  from  the 
inner  surface  of  the  bone.  It  is  much  thicker  in  front  than  behind,  and  forma 
a  considerable  part  of  the  floor  of  the  nostril,  and  the  roof  of  the  month.  Its 
upper  surface  is  concave  from  side  to  side,  smooth  and  forms  part  of  the  floor 
of  the  nose.  In  fronts  is  seert  the  upper  orifice  of  the  anterior  palaiiuo  (incisor) 
canal,  which  leads  into  a  fossa  formed  by  the  junction  of  tne  two  superior 
maxillary  bones,  and  situated  immediately  behind  the  incisor  teeth.  It  trana- 
niils  the  anterior  palatine  vos-seis,  the  naso-palatine  nerves  passing  through  the 
intermaxillary  suture.  The  inferior  surface,  also  concave,  is  rough  and  tmeven, 
and  forma  part  of  the  roof  of  the  mouth.  This  surface  is  perforated  by 
numerous  foramina  for  the  passiage  of  nutritious  vessels,  channelled  at  the 
back  part  of  its  alveolar  border  by  a  longitudinal  groove,  sometimes  a  canal, 
for  the  transmission  of  the  posterior  palatine  vessels,  and  a  largo  nerve,  and 
presents  little  depressions  for  the  lodgment  of  the  palatine  glands.  This  sur-  J 
faoe  presents  anteriorly  the  lower  orifice  of  the  anterior  palatine  fossa.  In  " 
some  bones,  a  delicate  hnear  suture  may  be  seen  extending  from  the  anterior 
pnlntine  fo«sa  to  the  interval  between  the  lateral  incisor  and  the  canine  tooth. 
Tliia  marks  out  the  intermaxillarv,  or  incisive,  bone,  which  in  aomc  animals 
esists  permanently  as  a  separate  piece.  It  includes  the  whole  thickness  of  the 
alveolus,  the  corresponding  part  of  the  floor  of  the  nose,  and  the  anterior  nasal 
spine,  and  contains  the  sockets  of  the  incisor  teeth.  The  outur  border  of  the 
palate  process  is  incorporated  with  the  rest  of  the  bone.  The  inner  border  is 
thicker  in  front  than  behind,  and  is  raised  above  into  a  ridge,  which,  with  the 
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OOrrespondiof;  ridge  in  the  opposite  bone,  forma  a  groore  for  tlie  roneption  of 

th*  Tomer.    Th«  anterior  cnargin  ia  bounded  by  the  thin  concave  border  of  the 

openioK  of  the  noso,  prolonged 

fbrwaros  internally  into  a  sharp      Fi«.  ll4^Developioept  of  Superior  SIaxiU«rj  Bone. 

ptYwesB,  forming.  With  a  similar  ^>  f««  C*°^'«- 

procem  of  the  opposite  bone, 

the  anterior  nasal  spine.    The 

posterior  border  is  serrnied  for 

•rcicuhuion  with  the  horizontal 

plale  of  the  palate  bone. 

iJrvelopment.  This  bone  ia 
formci  at  such  an  early  period, 
and  oasification  proceeds  in  il 
with  anoh  rapidity,  that  it  haa 
been  found  iniprauticabie  hi* 
tberto  to  determine  with  ac- 
curacy its  number  of  centres. 
It  appears,  however,  probable 
that  it  has  /our  centres  of  dc- 
Teloptnent,  viz.,  ono  for  the 
naaal  and  facial  portions,  one 
for  the  orbital  and  malar,  one 
for  the  incisive,  and  one  for  the 
palatal  portion,  including  the 
entire  palate,  except  the  inciaiva 
SMniMDt.  The  incisive  portion 
ift  indicated  in  young  bones  by 
a  fiasuro,  which  mark:a  off  a  small  segment  of  tlio  palate,  including  the  two 
inotaoT  teeth.  In  some  animals,  this  remains  permanently  as  a  separate  piece, 
ooQStitating  the  intermaKiUary  bone;  and  in  the  human  subject,  where  the  jaw 
is  malformed,  as  in  clett  palate,  this  segment  may  be  separated  from  the  maxil- 
lary bone  by  a  deep  fissure  extending  backwards  between  the  two  into  the 
patate.  If  the  fissure  be  ou  both  sides,  both  segments  are  quite  iiiolated  from 
the  maxillary  bones,  and  hang  from  the  end  of  the  vomer:  they  are  not  nsfre- 
qaently  macn  displaced,  and  the  deformity  is  often  accompanied  by  congenital 
fissure  of  the  upper  lip,  either  on  one  or  both  sides  of  the  median  line.  The 
maxi  llary  sinus  appears  at  an  earlier  period  than  any  of  the  other  nasal  siDuseai 
its  development  commencing  about  the  fourth  montn  of  fcetal  life. 

Artiatlaiions.  With  niw  bones;  two  of  the  cranium — the  frontal  and  eth- 
moid, and  seven  of  the  face,  viz.,  the  nasal,  malar,  hichrymal,  inferior  turbi- 
nated, palate,  vomer,  and  its  fellow  of  the  opposite  side.  Sometimes  it  arttcu* 
lates  vith  the  orbital  nlate  of  the  sphenoid. 

Attachm/mt  of  Mtutctca.  Orbicularis  Palpebrarum,  Obliquus  Inferior  Oculi, 
Levator  Labii  Supcrioris  Alajque  Nasi,  Levator  Labii  Supcrioris  Proprius, 
Levator  Anguli  Oris,  Compressor  Nasi,  Depressor  Alai  Nasi,  Mosseter, 
Buccinator. 

The  Lachrtttal  Boses. 

The  Lachrymal  are  the  smallest  and  most  fragile  bones  of  the  face.  They 
are  situated  at  the  front  part  of  the  inner  wall  of  the  orbit,  and  resemble 
somewhat  in  form,  thinna'w,  and  size,  a  finger-nail;  hence  they  are  termed  the 
Ofso  unijm'i.  Bach  bone  prcjionts,  for  examination,  two  Burfacu.^  and  four 
borders.  Tlic  external  (Fig.  llf))or  orbital  surface  is  divided  by  a  vertical 
ridge  into  two  parts.  The  portion  of  bono  in  front  of  this  ridge  presents  a 
smooth,  oDDcave,  longitudinal  groove,  the  free  margin  of  which  unites  with 
the  na^l  process  of  the  superior  maxillary  bone,  completing  the  lachrymal 
—  )ve.     1  he  upper  part  ot  this  groove  lodges  the  lachrymal  sac ;  liie  lower 
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Fig,  115. — Left  Lnclininul  Bouu. 
Kxtcrnnl  Surfacu. 
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part  assists  in  the  formation  of  tho  lachrymal  canni,  and  lodges  the  namil 
auot.    The  portiuu  of  bone  behiud  the  ridge  is  smooth,  slightly  coDcare,  and 

forma  part  of  tbe  inner  wall  of  the  orhit.  The 
ridge,  with  a  part  of  the  orbital  surface  imme- 
diatifly  behind  it,  afibrds  attachment  to  thu  Tensor 
Tartii ;  the  ridge  terminates  below  in  a  small  hook* 
like  proccvt,  which  articulates  vitU  the  lachrymal 
tubercle  of  ihe  superior  maxillary  bone,  and 
completes  the  upper  orifice  of  the  lachrymal 
canal.  It  sometimes  exists  as  a  separate  piece, 
which  is  then  called  the  leswr  laefirymal  hone. 
The  internal  or  nasal  surface  presents  a  depressed 
furrow,  corrciitpoudiDg  to  the  ridge  on  ite  outer 
surface.  The  surface  of  bone  in  front  of  this  forms 
part  of  the  middle  meatus;  and  that  behind  it 
articulates  with  the  ethmoid  butic,  filling  in  the 
anterior  ethmoidal  cells.  Of  the  /our  itnrdeia^ 
the  anterior  is  the  longest,  and  anicnlales  with 
the  nasal  process  of  the  superior  maxillary  bane. 
The  posterior,  thin  and  uneven,  articulates  with 
the  08  planum  of  the  ethmoid.  The  superior,  the  shortest  and  thickest,  articu- 
lates with  the  internal  angular  process  of  the  frontal  bone.  The  inferior  is 
divided  by  the  lower  edge  of  the  vertical  orest  into  two  parts;  the  posterior 
part  articulates  with  the  orbital  plate  of  the  superior  maxillary  bone;  the  an-  ■ 
terior  portion  is  prolonged  down  wards  into  a  pointed  process,  which  artioulatea  ■ 
with  the  lachrymal  process  of  the  inferior  turbinated  bone,  and  assists  in  the 
formation  of  the  lachrymal  canal. 

Dmetopmerd.    By  a  single  centre,  which  makes  its  appearance  soon  allor 
ossification  of  tbe  vertebrte  has  commenced. 

Artieida^ions.     With  four  bones;  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  superior  maxillary  and  the  inferior  turbinated. 
AUachmml  0/  Muscles.    The  Tensor  Tarsi. 
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The  Malar  Boxes. 

Tbe  Malar  are  two  small  quadrangular  bones,  situated  at  the  upper  and  outer 
part  of  the  face:  they  form  the  prominence  of  the  cheek,  part  of  tiie  outer  wall 
and  floor  of  the  orbit,  and  part  of  the  temporal  and  zygomatic  fossfe.  Each 
bone  presents  for  examination  aa  extvmuL  and  internal  surface;  four  processes, 

the  frontal,  orbital,  muxillary, 
Fig.  116.— Lofl  Halkr  Bqsc.    Outer  Sorfacc.  and  zygomatic;  and  four  bo'r- 

dcrs.  The  rxlerivxl  «ur/lic»"(I''ig, 
116)  is  smooth,  convex,  perfo- 
rated n«ar  its  centre  by  one  or 
two  amall  apcrturcB,  the  malar 
foramina,  for  the  passage  of 
nerves  and  vessels,  covered  by 
tbe  Orbicularis  Palpebrarutn 
muscle,  and  alfords  attachment 
to  the  Zygoraatious  Major  and 
Zygomaticus  Minor  muscles..  - 
Thein^f7w;«ur/wc(Kig.  117X  i 
directed  backwards  and  in- 
wards, is  concave,  presenting 
internally  a  rough  triangular 
surface,  for  articulation  with 
tbe  superior  maxillary  bone;, 
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Fig.  liT.— Left  Malar  Bod«.    looer  SnrfMO. 
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And  externally,  a  smooth  con- 
cave suriace,  wlucli  focins  tlie 
Ulterior  boundary  of  the  tem* 
ponU  fossa  abovo;  and  below, 
where  it  is  wider,  forms  part  of 
the  aygomatio  fossa.  This  sur- 
Suso  prcMentSf  a  little  above  its 
oeotra,  the  apertare  of  one  or 
two  malar  caaals,  and  affords 
ftttachineDt  to  part  of  two  tnua- 
ol«8,  tho  Temporal  above  and 
the  Bbaseter  below.  The/ro/** 
tat  proeeta  ia  thick  and  serrated, 
and  artianlates  with  the  exter- 
nal angular jprocess  of  the  Crou- 
tal  Iwne.  The  orln'ial  process  is 
a  thick  aod  strong  plAt«,  which 
projects  baokwards  irom  the 
orbital  margin  of  the  bone.  Its 

upper  Borlace,  smooth  and  concave,  forms,  by  its  janction  with  the  groat  ala  of 
the  sphenoid,  the  outer  wall  of  the  orbit,  lis  nnder  surface,  smooth  and  con- 
Tex,  forms  part  of  the  tcmporftl  fossa.  Its  anterior  margin  is  smooth  and 
roanded,  forming  part  of  tbo  cirotimfercnoe  of  the  orbit,  Its  superior  margin, 
rough,  and  directed  horizontally,  articulates  witb  the  frontal  bone  behind  the 
external  angular  process.  Its  posterior  margin  is  rough  and  serrated  for  artioo- 
lation  with  the  sphenoid;  internally  it  is  also  serrated  Ibr  articulation  with  tho 
orbital  surface  of  the  superior  maxillary.  At  the  an;rle  of  junction  of  iho 
sphenoidal  and  maxilliiry  portions,  a  short  rounded  non-articular  margin  is 
generally  seen:  tlii.-*  ffirms  the  anterior  boundary  of  the  sphcno-m axillary 
fissure;  oocasioDaiJy,  no  such  non-articttlar  margin  exists,  the  fissure  being 
completed  by  the  direct  junction  of  the  maxillary  and  sphenoid  bones,  or  by 
the  interposition  of  a  email  Wormian  bone  in.  the  angular  interval  bctwoen 
them.  On  the  upper  surface  of  the  orbital  process  are  seen  the  orifices  of  one  or 
two  lemporo-maiar  nanola;  one  of  tlic?«i  usuallyopona  on  the  pcsterior surface, 
the  other  (occasionally  two),  on  the  facial  surface:  they  transmit  filaments 
^tomporo- malar)  of  the  orbital  branch  of  the  superior  maxillary  nerve.  The 
jiuixtUary  proeaa  is  n  rough  triangular  surface,  which  articulates  with  the  supe- 
rior maxillary  boue.  The  zifgwnade prcce^f  lotig,  narrow,  and  serrated,  articu- 
lates with  the  zygomatic  process  of  the  temporal  bone.  Of  the/f>»r  fKtnlcrs,  the 
superior  or  orhitil  is  smooth,  arched,  and  forms  a  considerable  part  of  the 
circamftirence  of  the  orbit.  The  inferior,  or  zygomatic,  is  continuous  with  the 
lower  border  of  the  zygomatic  arch,  affording  atiaohmont  by  its  rough  «lge  to 
the  Ntasseter  muscle.  The  anterior  or  maxillary  border  is  rough,  and  bevelled 
■t  the  expense  of  its  inner  table,  toarticulato  with  the  superior  maxillary  bone; 
afTurdiug  attatihrnont  by  its  outer  mnrgin  to  the  Levator  Ijabit  Superioris  Pro- 
prills,  just  at  its  point  of  junction  with  the  superior  maxillary.  The  posterior 
or  tem[>oral  border,  ourveil  like  an  iialto  /,  is  continuous  abovo  with  the  com* 
menoemcnt  of  the  temporal  ridge;  below,  with  tlie  upper  border  of  the  zygo- 
utatiu  arch :  it  affords  attachment  to  the  temporal  &scia. 

Jjefetopm^a,     By  a  single  centre  of  o.'taincation,  which  appears  at  about  the 
ime  period  when  ossification  of  the  vertebne  commences. 

Articulatiorta.     With  four  bones:   tliree  of  the  cranium, lix)ntal,  sphenoid, 
and  tompoml;  and  one  of  the  face,  the  superior  maxillary. 

AtiaeJtmerU  0/  Sf'iS'-lf4.    l/cvator  Labii  Superioria  Proprius,  Zygomaticu.s 

ajor,  Zygomaticus  Miuor,  Masiiotcr,  and  Temporal. 
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Tbs  Palate  Bonbs. 

The  Palato  Bonea  are  sitaatod  at  the  bnck  part  of  the  nasal  foaste ;  they  an 
wedged  in  between  tho  superior  maxillary  and  the  pterygoid  proceis  of  the 
Bpfaenoid.  Each  booe  assists  iu  the  furatation  of  thrcv  cavities;  tho  floor  and 
ooter  wall  of  tbo  nose,  the  roof  of  tho  mouth,  and  the  floor  of  the  orbit;  and 
enters  iato  the  fonuatioD  of  three  fossae:  the  zygomatic,  gpheno-maxillary, 
and  pterygoid.  In  form  tho  palato  bono  somewhat  rcaembles  the  letter  L, 
and  may  be  divided  into  an  inferior  or  horizontal  plate,  and  a  superior  or  ver- 
tical plate 

The  Tnffrior  or  Unrtzontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents 
two  RurfacBs  and  four  borders.  The  superior  surface^  concave  from  side  to 
side,  forms  the  back  part  of  the  floor  of  the  nostril.  The  inferior  surface, 
slightly  concave  and  rough,  forms  the  back  part  of  tbo  hard  palate.  At  its 
posterior  part  may  be  seen  a  transverse  ridse,  more  or  less  marked,  for  the 
attachment  of  the  aponeurosis  of  the  Tensor  Palati  muscle.  At  the  outer  ex- 
tremity of  this  ridge  is  a  deep  groove,  converted  into  a  canal  by  its  ariiculatioa 
with  tno  tuberosity  of  the  superior  maxillary  bone,  and  forming  tho  ixisterior 
palatine  canal.  Near  this  groove,  the  orifices  of  one  or  two  small  canals, 
accessory  posterior  palatine,  may  frequently  be  seen.  The  anterior  border  is 
serrated,  bevelled  at  the  oxpcnrto  of  its  inferior  surface,  and  articulates  with 
the  palate  process  of  the  superior  maxillary  bono.  The  posterior  border  is 
ooDoave,  free,  and  serves  for  the  utlauhiueut  of  the  soA;  palate.  Its  inner  ex- 
tremity is  sharp  and  pointed,  and,  when  united  with  the  oppoaito  bone,  forms 
a  projecting  process,  the  posterior  nasal  spine,  for  the  attachment  of  the  Azygoa 
Uvnlo).  The  external  border  is  united  with  tbe  lower  part  of  the  perpendicu- 
lar plate  almost  at  right 
H|.  IXa— Left  Palate  Bone.    iDtemal  View  (enlarged).        angles.    The  internal  Iwr- 

der,  the  thickest,  is  ser> 
rated  for  articulation  with 
its  fellow  of  the  opposita 
side ;  its  superior  edge  is 
raised  into  a  ridge,  which, 
united  with  the  opposite 
bone,  forms  a  crest  in 
which  the  vomer  is  ra* 
ceived. 

The  Superior  or  VerHeal 
/'/a/<'fFig.ll8)isthin,of 
an  oblong  form,  and  di- 
rected upwards  and  a  lit- 
tle inwards.  It  preveats 
two  anrfaces,  an  oxtornal 
and  aa  internal,  and  foar 
borders. 

The  intertMl  svr/aee 
presenta,  at  it  lower  pan, 
a  broad  shallow  depres- 
sion^  which  forms  part  of 
the  inferior  meatus  of  the  nose.  Immerliately  above  this  is  a  well-marked 
horizontal  ridge,  the  inferior  turbinated  crest,  ior  articulation  with  the  inferior 
turbinated  bone;  above  this,  a  scoond  bro.Hd  shallow  depression,  which  forms 
part  of  the  middle  meatus,  surmounl^  above  by  a  horizuntal  ridge  less  pro- 
minent than  the  inferior,  the  superior  turbinated  orest,  for  nrtieulation  with 
the  middle  torbinated  bone.  Above  the  superior  turbinated  crest  is  a  narrow 
horizontal  groove,  which  forms  part  of  the  superior  meatus. 
The  exlernal  sur/ace  is  rough  and  irregular  throughout  ibe  greater  part  of  ita 
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Fig.  119.— L«ft  Pahle  Bone. 
View  (ealur^). 
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nt,  for  artit'olation  with  ihe  inner  surface  of  the  superior  maxillary  bono, 
iu  upper  ami  back  part  being  smooth  where  it  enicrs  iiiio  the  formation  of  the 
spheao-maxillary  fossa;  it  is  also  smooth  in  froul,  where  it  covers  the  orifiue 
of  the  antrum.  Towards  the  back  part  of  this  surface  is  a  doup  groove,  cod- 
TWted  into  a  canal,  the  posterior  palatine,  by  its  articulation  with  the  superior 
tnaxillory  bone.  It  transmits  the  posterior,  or  de&cending  palatiue  veasek,  and 
a  large  nerve. 

Tbe  auierior  border  is  thin,  irregular,  and  presents  oppoeito  the  inferior 
turbinati^l  crest  a  pointed  projecting  lamina,  the  ma-xillary  process,  which  \a 
directed  forwards,  and  closes  in  the  lower 

and  book  part  of  the  opening  of  the  an-  Fiff-  119— Left  Prfme  Bone.  Posterior 
tram,  being  received  into  a  fissure  that 
exists  at  the  inferior  part  of  this  aper- 
ture. The  nortierior  border  (Fij?.  119)  tv*  ._l>-^I^ 
presents  a  deep  groove,  the  edges  of 
which  are  serrated  for  articulation  with 
tbo  pterygoid  procesa  of  the  sphenoid. 
At  tne  lower  part  of  this  border  is  seen 
a  pyramidal  process  of  bone,  the  piery^ 
goi'd  proceM  or  tuberosity  of  the  palate, 
whioQ  is  received  into  the  angular  in- 
terval between  the  two  pterygoid  plates 
of  the  sphenoid  at  their  inferior  ex. 
trnnity.  This  procesa  presents,  at  its 
hack  part,  throe  grooves,  a  mwiian,  and 
two  laicTftI  ones.  The  former  is  smooth, 
and  forms  part  of  the  pterygoid  fossa, 
affgrdiog  attachment  to  the  Internal 
Ftmygoid  muscle;  whilst  the  lateral 
grooTDA  are  rough  and  uneven,  for  ar-  ,  ^"i^rm, 
ticulatioQ  with  the  auteriur  border  of  ''*' 

each  pterygoid  plate.     A  few  fibres  of 

the  Kxternal  Pterygoid  muscle  also  arise  from  the  tuberosity  of  the  palate 
bone.  The  base  of  this  process,  continuous  with  the  borisontal  portion  of  the 
hone,  presents  the  apertures  of  the  accessor}*  descending  palatine  canals ;  whilst 
ita  outer  surface  is  rough  for  articulation  with  the  inner  surface  of  the  body  of 
the  superior  maxillary  bone. 

The  superior  border  of  the  vertical  plato  prcsente  two  well-marked  processes 
Separated  by  an  intervening  notch  or  foramen.  The  anterior,  or  larger,  is  called 
tl)B  orbitai  pT'Mxga  ;  the  poeiurior,  the  spkenoidaL 

The  Orbital  ProttM,  directed  upwards  and  outwards,  is  placed  on  a  higher 
Jevel  than  the  spheaoidul.     It  presents  five  surfaces,  which  inclose  a  hollow 

ilular  cavity,  and  is  connected  to  the  perpendicular  plate  by  a  narrow  c-on- 
iCrioted  neck.  Of  these  five  surfaces  three  are  articular,  two  non-articular,  or 
free  sorfaoes.  The  three  articular  are  tlie  anterior  or  maxillary  surface,  which 
is  directed  forward.4,  ouiwards,  and  downward.^,  is  of  an  oblong  form,  and  rough 
for  articulation  with  the  superior  maxillary  bone.  The  posterior  or  sphmoiifat 
surface  is  directed  bnclcwurds,  upwards,  and  inwards.  It  onlinarily  presents  a 
mall  open  cell,  which  communicjite't  with  the  sphenoidal  sinus,  and  the  mar- 
gins of  which  are  Eerrate<l  for  articulation  with  the  vertical  part  of  the  spbe- 
ooidal  turbinate*]  bona.  The  internal  or  elJimoukil  surface  is  direct<.'d  inwards, 
upwards,  and  forwards,  and  articulates  with  the  lateral  mass  of  the  ethmoid 
hone.  In  some  cases,  the  cellular  cavity  above- mentioned  opens  on  this  sur- 
lace  of  the  booe ;  it  then  comtnunicates  with  the  posterior  ethmoid  cells.  More 
rarelv  it  opens  on  both  surfaces,  and  then  communicates  both  with  the  pos- 
terior ethmoidal  cells,  and  the  sphenoidal  sinus.  The  nou-articular  or  free  sur- 
fuaan  ore  the  superior  or  orbital^  directed  upwards  aud  outwards,  of  triangular 
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form,  concave,  smootli,  and  forming  the  back  part  of  the  floor  of  the  orbit,  ami 
tho  oxtonial  or  zyijomaiic  surface,  directed  outwards,  backwards,  and  dowii- 
war<is,  of  an  oblong  form,  smooth,  lying  in  tho  spheno-maxillary  fossa,  and 
looking  into  the  zygomatic  fossa.  I'be  latter  surface  is  aeparatcl  from  tlie 
orbital  by  a  sinotjih  rounded  border,  which  cotcra  into  the  formation  of  the 
spheoo- maxillary  iissurc. 

The  SjiheTioi'lal  Procjts  of  tho  palate  bone  is  a  thin  compressed  plate,  much 
smaller  than  the  orbital,  and  diroctefl  upwards  and  inwards.  It  presenU  three 
Buriaces  and  two  borders.  The  superior  surface,  the  smallest  of  the  three, 
articulates  with  the  horizontal  part  of  the  sphenoidal  turbinated  lionc;  it  pre- 
sents a  groove  which  contributes  to  the  formation  of  the  pterygo-palaiine  canal. 
The  iutornal  surface  is  concave,  aud  forms  part  of  the  outer  wall  of  the  nasal 
fo5^.  The  external  surface  is  divided  into  an  articular  and  a  non-articular 
portion;  tlie  former  is  rough  for  articulation  with  the  inner  surface  of  the 
Pterygoid  process  of  the  sphenoid ;  tlie  latter  is  smooth,  and  forms  part  of  the 
zygomatic  fossa.  The  anterior  border  forms  the  posterior  boundary  of  the 
spheno  palatine  foramen.  The  posterior  border,  serrated  at  the  expense  of  the 
outer  table,  articulates  with  the  inner  surface  of  the  pterygoid  process. 

The  orbital  and  sphenoidal  processes  arc  separated  from  one  another  by  a 
deep  notch,  which  is  converted  iuto  a  foramen,  the  rtpheno-palatino,  by  articu- 
lation with  the  sphenoidal  turbinated  bono.  Sometimes  the  two  procctsses  are 
tinilcd  above,  and  form  between  them  a  complete  fornmen,  or  the  notch  ts 
crossed  by  one  or  more  spiculuj  of  bone,  so  us  to  form  two  or  more  fommina. 
In  the  ariiciilatod  skull  this  foramen  opens  into  the  back  part  of  the  outer  wall 
of  the  superior  mentus,  and  transmits  the  spheno- palatine  vessels  aud  nerves. 

Demtopmeni,  From  a  single  cciitre,  which  makes  its  appearance  at  the  angle 
of  junction  of  the  two  plates  of  the  bone.  From  this  jMunt  ossification  sp 
iuwards  to  the  horizontal  plate,  downwards  into  the  tuberosity,  and  upw 
into  the  vortical  plate.  In  tho  foetus,  the  horizontal  plato  is  much  longer  than 
the  vertical ;  and  even  after  it  is  fuljy  ossified,  thd  whole  bone  is  at  first  re- 
markable for  its  shortness. 

ArttailatinM.  With  six  bones;  the  sphenoid,  ethmoid,  superior  maxillary, 
inferior  turbinated,  vomer,  and  opposite  palate. 

Attachment  of  Mmctea.  The  Tensor  Palati,  Aaygoa  Cvulie,  Internal  and  Kx- 
temal  Pterygoid. 

The  Infekior  Turbinated  Bonbs. 

Tho  Inferior  Turbinated  Bones  are  situated  one  on  each  side  of  the  outer 
wall  of  the  nasal  fossee.  Each  consists  of  a  layer  of  thin  spongy  bone,  ourled 
upon  itself  like  a  scroll,  hence  ilsnamo  "  turbinated;"  and  extends  horizontal  tv 
along  tho  outer  wall  of  the  na.sa!  fos.sa,  immediately  below  the  orifice  of  the 
antrum,    liiach  bone  presents  two  surfaces,  two  borders,  aud  two  extremities. 


Pig.  120. — Bi^hl  Tiifi-rior  Turbioalcd  Bodc 
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Tlie  int'^maJ  turfnce  (Fig.  ISC')  is  convex,  perforated  by  numerous  apertures, 
and  traversed  by  lougitudinal  grooves  and  canals  for  the  lodgmeul  of  arleriei 


TDE    VOMER. 


169 


and  veins.  In  the  rwient  state  it  is  covered  bj  the  lining  membrane  of  the 
noee.  The  exienial  sur/aee  is  concave  (t'ig.  12Ij,  and  forms  pan  of  the  inlerior 
neatoa.  It6  up[u'r  border  is  thin,  irregular,  and  connectca  to  various  hones 
along  the  outer  wall  of  the  nose.  It  may  "be  divided  into  three  portions  ;  of 
thesa.  the  anterior  arliuulates  with  the  inferior  turbinated  crest  of  the  superior 
luucillary  bone;  the  posterior  M-ith  the  inferior  turbinated  crest  of  the  palate 
booe;  the  middle  portion  of  the  superior  border  presents  three  well-marked 
procc^raeSf  which  vary  much  in  their  size  aud  form.  Of  tht'su,  the  anterior  and 
smallest  is  aiiuated  at  the  junction  of  the  anterior  fonrth  with  the  posl«rior 
three-fourths  of  the  bone;  it  is  small  and  pointed,  and  is  called  the  iachrymal 
proMM,  for  it  articulatca  with  the  anterior  inferior  angle  of  the  lachrymal  bone, 
and  by  its  margins,  with  the  groove  on  the  back  of  the  nasal  process  ot  the 
superior  maxillary,  and  thus  iissists  in  forming  the  lachrvmal  canal.  At  the 
janetian  of  the  two  miiidle  fourtha  of  the  bone,  but  encroaching  on  its  posterior 
foDrth,  A  broad  thin  plate,  the  elhmmdal  process,  ascends  to  join  the  unciform 
prooass  of  the  ethmoid:  from  the  lower  Dordcr  of  this  process  a  thin  hiniina 
of  bone  curve.-*  downwards  and  outwards,  hooking  over  the  lower  e<lge  ot  the 
orifice  of  the  antrum,  which  it  narrows  below  :  it  is  called  the  maxiffan/  pro^^ss, 
and  fixes  the  bone  firmly  on  to  the  outer  wall  of  the  nnsal  fosyai.  The  inferior 
hordcr  is  free,  tliick,  and  cellular  in  etructure,  more  especially  in  the  middle 
of  the  bone.  Both  extremities  are  more  or  less  mirrow  and  pointed.  U  iho 
bone  is  held  so  that  its  outer  concave  aurf&cc  is  directed  bae4cwara.<i  {{.t^  towards 
ibe  bolder),  and  its  superior  border,  from  which  the  lachrymal  and  ethmoidal 
pruofH.4es  project,  upMards,  the  laclirynial  process  will  be  directed  to  the  si  da 
towhiL-b  rhe  bono  belongs, 

lt-ive!'>j'iit'nU.  By  a  single  centre  which  makes  its  ap[>euniuce  about  the 
middle  of  fojtal  life. 

AriktUationj.  With  four  bonea ;  one  of  the  oraoiuro,  the  ethmoid,  and  tbrco 
of  ilie  face,  the  superior  ma.\tllury,  Ifuihrynial,  and  palate. 

No  moaelea  are  attached  to  this  bone. 


The  Vomer 


The  Vomer  is  a  single  bone,  sitnatcd  vertically  at  the  back  part  of  the  nasal 
fo!>>w,  forming  |>art  of  the  aeptum  of  the  nose.  It  is  thin,  aomewhatr  like  a 
ploughshare   in  form ;  but  it 

Fig.  122— VoBPf. 
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Tories  in  dillcront  individuals, 

beina  frequently  bent  tv  one 

or  the  other  tiidc:  it  pre^sents 

fur  examination  two  .surfaces 

tad  four  borders.  The  lateral 

surfaces  are    smooth,  marked  v^J 

by  small  furrows  for  the  lodg- 
ment of  bloodvessels,  and  by  * 

a  groove  on  each  side,  some-  ^-^ 

limes  a  canal,  the  naso-pala- 

tiue,    which     runs    obliquely 

downward.^    and    forwards  to  K<r.  j  ,  ,,,  , 

the  iuterinaxillary  suture  be-       Sy/  tvf       —^     .'^'^Z^va.v^ 

tveeo  the  two  anterior  pala 

tine  canald;    it    tramtmita  the 

nifio-jmlatiue  nerve.     Tim  su- 
■"  rior    bonier,    iho   ihickusl, 

f.Bseats  a  deep  groove,  bounded  on  each  side  by  a  horizontal  projecting  ala  of 

liOQe:  the  groove  receives  the   rostrum  of  the  sphenoid,  whiUt  the  alfn  are 

overlapped  and  retained  by  laminie  {the  vapinal  processes)  which  project  from 

tbo  under  surface  of  the  bo*ly  of  the  sphenoid  at  the  base  of  the  pterygoid  pro- 
*■"•=-*-   At  the  fi"ont  of  the  groove  a  fijjsure  is  left  for  the  transmission  of  blood- 
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Teaaels  to  tlie  anbstADco  of  the  bone.  The  inferior  border,  the  longest,  is  broad 
and  anevcn  in  front,  where  it  urticulutos  with  the  two  superior  ulaxillarj  bones; 
thin  and  sharp  behind,  where  it  joins  with  iho  paliite  boiicft.  The  upper  half 
of  the  auterior  border  usually  oooaists  of  two  lamintc  of  bone,  between  which 
is  received  the  perpendioular  plate  of  the  ethinoid,  tlio  lower  half  conuisting  of 
a  single  rough  edge,  also  occa-sionally  channellecl,  which  ia  united  to  the  tri- 
angular cartilage  of  tlie  nose.  The  posterior  border  is  free,  concave,  and  sepa- 
rates the  n&&&l  fossio  behind.     It  i»  tliiek  and  biild  above,  lliiii  below. 

Devthpmeiii.  The  vomer  at  an  early  period  coiL-^ist**  of  two  lamJnte  separated 
by  a  very  considerable  interval,  and  inclosing  between  them  a  plate  of  eanilnge 
which  ia  prolonged  forwards  to  form  the  remainder  of  the  septum.  Oiwificaiion 
commences  ia  it  at  about  the  same  period  as  in  the  vertebrae  (the  coalescence 
ot  tho  laminsB  taking  place  from  behind  forwards),  but  ia  not  complete  until 
after  puberty. 

Articitlaiions.  With  six  bones;  two  of  the  cranium,  the  sphenoid  and  eth- 
moid; and  four  of  the  face,  the  two  superior  maxillary  and  the  two  palate 
bones,  and  with  the  cartilage  of  the  septum. 

The  vomer  has  no  muscles  attached  to  it. 


I 


The  IxTERioE  Maxillary  Boke. 

The  Inferior  Maxillary  Bone,  the  largest  and  strongest  bone  of  the  face, 
serves  for  tho  reception  of  the  lower  teeth.  It  consists  of  a  curved  horizontal 
portion,  or  body,  and  two  perpendicular  portions,  or  rami,  which  join  the  back 
part  of  the  body  nearly  at  right  augles. 

Tho  Horizontal  Portion^  or  ^rfy  (Fig.  123),  is  convex  in  its  general  outline, 
and  curved  somewhat  like  a  horseshoe.  Tl  presents  for  examination  two  sur* 
tkces  aud  two  borders.    The  extemat  surface  is  convex  from  side  to  side,  concave 

Pig.  123. — ^lalcrior  Maxillur;  Bone.    Oiitrr  RaTfil^(^    Side  Yiew. 
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fVom  above  downwards.  In  the  median  Hoe  is  a  vertical  ridge,  the  symphysis, 
which  extends  from  the  upper  to  the  lower  border  of  the  bone,  and  indicates 
the  point  of  junction  of  tnc  two  pieces  of  which  the  bone  is  composed  at  an 
early  period  of  life.  The  lower  part  of  the  ridge  terminates  in  a  prominent 
triaugular  eminence,  the  mental  process.  On  cither  side  of  the  symphysis,  just 
below  the  roots  of  the  incisor  t«eth,  is  a  depression,  the  incisive  fossa,  for  tho 
attaobmeDt  of  the  Levator  Menti ;  and  still  more  externally,  a  foramen,  the 
menial  foramen,  for  the  pnssage  of  the  mental  nerve  and  artery.  This  foramen 
is  placcil  just  below  the  root  of  the  second  bicuspid  tooth.    Running  outwards 
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from  th«  base  of  tlie  mental  process  on  each  side,  is.  tt  well-marked  rid^e,  tlM 
external  oblique  liiiu.  This  ridge  is  at  first  neiirly  horizontal,  but  afttTwards 
inatinea  upwards  and  backwards,  and  is  continnoiis  with  the  anterior  border 
of  th«  ramus;  il  aSbrds  attachment  to  tho  Depressor  Labii  loTerioriB  and 
Dopreasor  Auguli  OHh,  bolnw  which  the  Plutysma  Mroldee  is  inserted.  Th« 
extemfti  oblique  lino  and  the  ititerual  or  mvlo-hyoidean  line  (to  be  aflerwarda 
described),  divide  the  body  of  the  bone  into  a  superior  or  alveolar,  and  aa 
ioTerior  or  basilar  portion. 

The  internal  aur/ac€  (Fig.  124)  is  concavo  from  side  to  side,  convex  from 
above  downwards.  In  the  middle  line  is  an  indistinct  linear  dcprcsiuon,  cor* 
ra^wnding  to  the  symphysis  externally;  on  cither  nide  of  this  depreadonf  just 


Fig.  124. — Inferior  MaxiUnry  Bone.    Inner  Snrfnoe.    Side  View. 
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below  its  centre,  are  four  prominent  tubercles,  placed  in  pairs,  two  above  and 
two  below;  they  are  called  the  genial  tuberelea^  and  afford  attachment,  the  tipper 
pair  to  the  Gcuio-liyoglossi  muscles,  the  lower  pair  to  the  Genio-hyoidei  mus- 
cles. Sometimes  ttie  tubercles  on  each  aide  are  blended  into  one,  or  they  all 
unite  into  an  irregular  emineuco  of  bono,  or  nothing  but  an  irregularity  may 
be  seen  on  the  surface  of  tho  bono  at  this  part.  On  cither  side  of  thtt  genial 
mbercles  is  an  oval  depression,  the  sublingual  fossa,  for  lodging  the  subliQ^oal 
gland ;  and  beneath  the  fossa,  a  rough  deprwsion  on  each  side,  which  gives 
attachment  to  tho  anterior  bully  of  the  Digastric  muscla  At  the  back  part  of 
the  sublingual  foa^a,  the  internal  oblique  line  (mylo-byoidean)  commences;  it 
is  at  first  faintly  marked,  but  becomes  more  distinct  aa  it  passes  upwards  and 
outwards,  and  is  especially  prominent  opposite  the  last  two  molar  teeth;  it 
divides  tho  lateral  surface  of  llio  botiu  iuto  two  portions,  and  affords  attaebmont 
throughout  its  whole  extent  to  the  Mylo-hyoid  muscle,  the  Superior  Constrictor 
being  attached  above  its  posterior  extremity,  nearer  the  alveolar  margin.     The 

Eortion  of  bone  above  this  ridge  is  smooth,  and  covered  by  the  mucous  mcffl- 
rane  of  the  mouth:  whilst  that  below  it  presents  an  oblong  depression,  th« 
subtuaxillarv  foasa,  wider  behind  than  iu  front,  for  the  lodgment  of  the  sub- 
maxillary gland. 

The  iuferutr  or  alvfoUxT  border  is  wider,  and  its  margins  thicker  behind  than 
in  fronL  It  is  hollowed  into  numerous  cavities,  for  the  reception  of  the  teeth; 
these  cavities  are  sixteen  in  nuinber,  and  vary  in  depth  ana  si%e  according  to 
the  teeth  whiob  they  contain.  To  its  outer  side,  tho  Buccinator  musolo  is 
atiaobed  aa  far  forward  as  the  ilrst  molar  tooth.     The  inferior  border  is  rounded, 


lonpor  than  the  enperior,  and  thicker  in  from  than  bohind;  it  presents 
fibullow  groove,  just  uljore  the  body  joius  tliu  rauius,  over  which  the  facial 
artery  tunia. 

The  Perpendicular  P<yrtiona,  or  Rami,  are  of  a  quadrilateral  form.  Each 
presents  for  examination  two  surfaces,  four  borders,  and  two  processes.  The 
external  surf  ace  ia  flat,  marked  with  ndges,  and  gives  attachment  thronghout 
uearly  the  whole  of  itM  extent  to  the  Massetor  muscle.  The  internal  eur/ace 
ppescnta  about  ii.«  ctMit.ro  ttio  oblique  aperture  of  tho  inferior  dental  tyinal,  for 
the  pas«ajio  of  the  inferior  dental  vessels  and  nerve.  Tlio  margin  of  this  open* 
iiig  ia  irregular;  it  presents  in  front  a  prominent  ridge,  surmounled  by  a  sharp 
spine,  which  gives  attachment  to  the  inierual  lateral  ligament  of  tne  lower 
jaw;  and  at  its  lower  and  back  part  a  notch  leading  to  a  groove,  the  mylo- 
hyoidcan,  which  runs  obliquely  downwards  to  the  b;icfc  part  of  the  submaxil- 
lary foasa;  and  lodges  the  mylo-hyoid  vessels  and  nerve.  Behind  the  groove 
is  a  rough  aurfaco,  fur  the  insertion  of  the  Internal  Pterygoid  inoscle.  The 
inferior  dental  canal  runs  obliquely  downward»  and  forwards  in  tho  suh- 
stanttc  of  the  ramus,  and  then  horizontally  forward.s  in  the  body;  it  is  here 
placed  under  the  alveoli,  with  which  it  cnmmuuieates  by  fituall  openings.  On 
arriving  at  the  incisor  teeth,  it  turns  back  to  eommunicato  with  the  mental 
foramen,  giving  off  two  small  canals,  which  run  forward,  to  be  lost  in  the  can- 
cellous tissue  of  the  bone  beneath  the  incisor  teeth.  This  canal,  in  the  posterior 
two-thirds  of  the  hone,  ia  situated  nearer  the  internal  surface  of  the  jaw ;  and 
in  the  anterior  third,  nearer  its  external  surface.  Its  walls  are  composed  of 
compact  tissue  at  either  extremity,  and  of  cancL^lIoua  in  tho  oenlrc.  It  contains 
the  inferior  dental  vcMcla  and  nerve,  from  which  branohea  are  distributed  to 
the  teeth  through  small  apertures  at  the  bases  of  the  alveoli.  Tlie  upper  hortler 
of  the  ramus  is  thin,  and  presents  two  processes,  se|>arated  by  a  deep  concavity, 
the  sigmoid  notch.  Of  tncse  processes,  the  anterior  is  tho  coronoid,  the  poste- 
rior the  condyloid. 

The  coronoid  process  is  a  th"in,  flattened,  triangular  eminence  of  bone,  which 
varies  tu  shape  and  size  in  different  subjects,  and  serves  chiefly  for  the  attach- 
ment of  tho  Temporal  muscle.  lis  extcrtial  surface  is  smooth,  and  affords 
attachment  to  the  Slasseter  and  Temporal  muscles.  Its  inkmal  eur/ace  gives 
aitaehment  to  the  Temiwral  muscle,  and  presents  the  coininenuoinent  of  a  lon- 
gitudinal ridge,  which  is  continued  to  the  posterior  part  of  tho  alveolar  process. 
On  the  outer  side  of  this  ridge  is  a  deep  groove,  continued  below  on  tho  outer 
side  of  the  alveolar  process;  tbi.'i  ridge  and  part  of  the  groove  afford  attach* 
menl,  above,  to  the  Temporal ;  below,  to  the  Buccinator  muscle. 

Tho  nmiiijfo id  process,  ahortor  but  thicker  than  the  coronoid,  coni^istfl  of  two 
portions:  the  condyle,  and  the  constricted  jmrtion  which  supports  tho  condyle, 
the  ueek.  The  condyle  is  of  an  oblong  form,  its  loug  axis  being  transverse, 
and  set  obliquely  ou  tho  necK'  in  such  a  manner  that  its  outer  end  is  a  little 
more  forward  and  a  little  higher  than  its  inner.  It  is  convex  from  before  back- 
wnrds,  and  from  side  to  side,  the  articular  surface  extending  further  on  tho 
posterior  than  on  the  anterior  surface.  The  neck  of  the  condyle  is  flaitenetl 
from  before  backwards,  and  strengthened  by  ridgej!  which  defend  from  the 
fore  part  and  sides  of  the  condyle.  Its  lateral  margins  arc  narrow,  and  present 
externally  a  tubercle  for  the  external  lateral  ligament.  Its  posterior  surface  is 
convex ;  its  anterior  is  hollowed  out  on  its  inner  side  by  a  depression  (the 
pterygoid  foiua)  for  the  attachment  of  the  External  Pterygoid. 

The  hwer  border  of  tho  ramus  is  thick,  straight,  and  continuous  with  the  body 
of  the  bone.  At  its  junction  with  tho  posterior  bonier  is  the  angle  of  tho  jaw, 
which  is  either  inverted  or  everted,  and  marked  by  rough  oblique  ridges  on 
each  side  for  the  attachment  of  the  Masseter  externiiUy,  and  the  Internal 
Pterygoid  intemully ;  the  stylo-maxilhirv  ligament  is  attached  to  the  bone  be- 
tween these  muscles.  The  anterior  hnr-ier  ia  thin  nhnvc,  thicker  below,  and 
coiiiiuuouawith  Ibeexternal  oblitjue  liue.  Tbe^«tenyr/»wi-<^  is  thick,  eiaouih, 
rounded  and  covered  by  the  parotid  gland. 
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SiDS-VISW  OF  THE  LOWER  JAW  AT  DIPPEREXT  PERIODS  OP  LiFE. 
Fig.  125.— At  Birth. 


Fig.  126.— At  Puberty. 


Fig.  127.— In  the  Adult 


Fig.  128.— Id  Olil  Agu. 
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The  Si^nund  IiTotch,  scpajrating  the  two  procosscs,  ia  a  deep  semiloiiar  depres- 
sion, crossed  by  tlie  iDiusmuriu  artery  aiiu  nurvu. 

DeveiopmeiU.  TbU  bono  is  formed  at  such  an  early  period  of  life,  before,  in- 
deed, aay  otlier  bone  except  the  clavicle,  that  it  has  been  found  impossible  at 
present  to  determine  its  earliest  condition.  It  appears  probable,  however,  that 
It  is  developed  by  two  centres,  one  for  each  lateral  iialf,  the  two  segmeuts 
meeting  at  tue  symphysis,  where  they  become  united.  Additional  centres  have 
al^o  beett  described  fur  the  coronuid  process,  the  condyle,  the  angle,  and  the 
thin  plate  of  bono,  which  forms  the  inner  side  of  the  alveolus. 

Ghanoes  Pboddced  in  the  Lowkb  Jaw  by  Age. 

TTie  ehiogCT  which  the  Ijower  Jaw  oudergoes  Bfter  birth,  relftto— I.  To  the  alteratioaii  efTMted 
ID  tho  bodjr  of  the  bono  by  thit  fint  and  second  dratilioos.  tl)«  Iom  of  tbt^  liNi-th  in  the  a^rtl.  and 
thki  sobMcqucnt  ub«orptioD  of  ihc  nlvooli.  2.  To  ibe  sizoaDcl  situatioQ  of  the  dcnUl  citnal;  atxl, 
3.  To  the  aiixle  at  «bich  tbc  ramiu  joins  with  the  body. 

At  birth  (Fig.  125],  tho  boa<!  cooiiists  of  iwo  lutt^ml  halves,  united  by  Bbrp-cartilu{ti&ou8  lh- 
une,  in  wbicli  imw  or  Iwo  onHeomi  nuiloi  are  f^ticrallv  fouad.  Thf  body  ifl  a  roeri.'  shell  of  bone 
couluiuinp  tho  euckotji  of  lliv  two  Locl^or,  thu  cuuioc.  mud  the  two  tcmponry  molar  tix-lh.  impcr- 
fectW  p»rlitu>Qi^d  from  oi>«  iiniitber.  Tb«  deotal  rnnal  ta  of  largo  Hize,  and  ntnii  Dear  Ibe  lover 
bonier  of  the  bono,  tho  mental  foramen  o|R>niii<.'  tii-neuth  tho  socket  of  the  first  moUr.  The 
angle  U  obtn^O,  from  th»  yfi«  uol  bviitg  s»  yiH  H«|iiiratcd  by  the  eriiplioD  of  ib<^  teeth. 

A/Ur  birth  (Fi*.  12B).  the  two  HP^ODts  of  the  bone  ht-come  jointed  al  the  srmphyRU,  from 
bHow  upwards,  Id  (he  flr«t  yi'iir ;  but  n  tracv  of  Neparntioii  may  be  vi»il>![!  in  the  l>t-|;iuiiing  of  tho 
srcimd  year,  near  the  alrroiar  mar^n.  'lito  body  bt'comej  elonffatcd  in  its  whole  lcn|:lh  bat 
more  tr«pi;ctally  behind  th(>  irn'otu)  furani'.'B,  to  proTidQ  space  (or  th«  throe  ndtlitional  k-rtb  dorts 
loped  in  this  part.  The  depth  of  the  body  become*  eKtter,  owing  to  itic reased  prowth  of  the 
alveolar  part,  to  alTord  room  for  tbc  fangs  of  the  teeth,  and  by  thiclccniDK  of  the  rabdento)  por- 
tion nhioh  coablca  the  Jaw  to  wiilistand  the  poworfnl  action  of  the  masticAtor}'  mnsrlefl  :  hot  the 
alveolar  portion  is  the  deeper  of  the  Iwo,  and,  conseqnetitly,  the  chief  part  of  the  body  liee 
aborc  the  oblique  line.  Th«  dental  canul.  after  the  second  di.-nt)iJriD,  »  ntuaied  just  above  ihc 
level  of  the  mylo-hyoid  rid^ ;  nod  tho  mental  forQineu  occnpiea  Iho  position  nsnal  to  it  ia  the 
adult.    The  aoRle  becomi's  lois  obtnec.  owinjc  to  tbe  separattoa  of  the  jaws  by  the  teeth. 

/()  Ihi  aduit  [Vis;.  l-~],  the  alreotarand  basilar  portions  of  the  body  are  ii^UHlIyofefinul  depth. 
The  mental  forineu  opeus  midway  betwc«a  the  upper  and  lower  border  of  the  lK>n«,  and  the 
dental  enool  runs  nearly  parallel  with  tbc  mylo-hyotd  lioe.  Tho  ramneiBalmoalTcrlkal  iodireo 
tioii.  and  joias  the  body  at  neurly  ri)i:ht  unties. 

in  fiidajje  {Fig.  128).  the  bono  bccomea  greatly  reduced  in  aize;  for.  with  the  Ioaa«f  the  tcelh, 
tho  ulvoulur  procpH  is  absorbed,  and  the  basilar  part  of  Ihe  buitc  alono  remnin^  ;  coD^ctiuenUy 
the  chief  part  of  the  bone  is  bfhiv  the  obliuue  line  TUi;  dt-nlal  cannl.  with  Ihe  mental  foranea 
opvaiug  from  it,  ia  clusu  to  thv  ulvuolor  boraer.  Thu  rami  arc  oblique  iu  dircclioo.  and  Uie  : 
obtuse. 

Articulations.    With  Iho  glenoid  fossje  of  tho  two  temporary  bonos. 

Attachment  o/  Musr[&.  Toiiscxtom.il  surface,  commencing  at  thcsymphysis, 
and  proceeding  backwards:  Levator  Metili,  Depressor  Labii  Inferions,  De- 
pressor Anguli  Oris,  Platysma  Myoides,  Buccinator,  Massetur.  To  its  Internal 
eiarfaec,  commencing  at  the  same  point:  Genio-hyo-glossus,  Genio.hyoidow*, 
MyIo-liyoideu8,  Dtcastrio,  Superior  Constrictor,  Temporal,  Internal  Pterygoid, 
E.\i.urual  Pterygoid. 
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THE  SUTURES. 


The  bones  of  the  cranium  and  face  are  connected  lo  each  other  by  means  of 
Suturofl.  Tlio  sutures  are  rows  of  dentatcd  processes  of  bone,  projecting  from 
the  edge  of  either  bone,  and  locking  into  each  other;  ihe  dentations,  however, 
are  uou&ned  to  the  external  table,  the  edges  of  the  internal  table  lying  merely 
ill  ap|>(>ailion.  The  f'ranial  .Vu/iirw  may  be  divided  into  three  sets:  1.  Those 
at  the  vertex  of  the  skull.  2.  Those  at  the  side  of  the  skull.  3.  Those  at  the 
base. 

Tho  Hntures  at  the  vertex  of  the  skull  are  three ;  the  sagittal,  coronal,  and 
lambdoid. 

The  SnijiUal  Suture  (tnt^rpari^iaT)  is  formed  by  the  junction  of  tho  two  parietal 
bones,  and  extends  from  the  middle  of  the  frontal  bono,  backwards  to  the  flU* 
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periof  angle  of  the  occipital.  In  childhood,  and  occasionally  in  the  adnlt,  when 
ihm  two  boivea  of  the  fruiital  bone  are  nut  united,  it  is  continued  lorwarda  to 
the  root  of  the  nose.  This  suture  sometimes  presents,  near  its  posterior  ejc- 
tremity,  the  parietal  fornmeu  on  each  aide;  and  in  front,  where  it  joins  the 
Qoroml  autore,  a  space  la  occasionally  left,  which  incloses  a  large  Wormian 
booie^ 

The  Ojnnal  Sutun  (JrotUo-parietal)  extends  transversely  across  the  vertex  of 
the  skull,  and  connects  the  fVontal  with  the  parietal  bones.  It  commences  at 
the  extremity  of  the  great  wing  of  the  sphenoid  on  one  side,  and  terminates  at 
iheNune  point  on  the  opposite  aide.  Tiia  doniations  of  this  suture  are  more 
marked  at  the  sides  than  at  the  summit,  and  are  so  constructed  that  the  frontal 
rests  on  the  parietal  above,  whilst  laterally  the  frontal  supports  the  parietal. 

The  tambtloid  Suture  {occipilo-paritUil)  so  called  from  ita  resomblanoe  to  the 
Greek  letter  a,  connects  tho  occipital  with  the  parietal  l>oncs.  It  commences 
on  each  side  at  the  mastoid  portion  of  the  temj>oral  bone,  and  inclines  upwards 
to  the  end  of  the  sagittal  suture.  The  dentations  of  this  suture  are  very  deep 
and  distinct,  and  are  often  interrupted  by  several  small  Wormian  bones. 

The  satures  at  the  side  of  the  slcull  are  also  three  in  number;  the  spheno- 
parietal, sqoamo-parietal,  and  maato-parietal.  They  are  subdiviaions  of  a  single 
cuture,  formed  between  the  lower  border  of  the  parietal,  and  the  temporal  and 
sphenoid  bonejt,  and  which  extondri  from  the  lower  end  of  the  lambdoid  suture 
Kehind,  to  the  lower  end  of  the  coronal  suture  in  front. 

The  Sy/icTUhparielat  is  very  sliortj  it  is  formed  by  the  lip  of  the  great  wing 
of  the  sphenoid,  which  overlaps  the  anterior  ic^rior  angle  of  the  parietal 
bone. 

The  Squatno-parietal,  or  squamous  suture,  is  arched.  It  is  formed  by  the 
iiqiumous  portion  of  the  temporal  bone  overlapping  the  middle  division  of  ths 
lower  bor^ler  of  the  parietal. 

The  If'iMo- partita  I  is  a  short  sntxirc,  deeply  dcntatcd,  formed  by  the  posterior 
inferior  angle  of  the  parietal,  and  the  superior  border  of  the  mastoid  portion  of 
the  temporal. 

The  sutures  at  the  base  of  the  skull  are,  the  basilar  in  the  centre,  and  on 
each  side,  the  pel ro- occipital,  the  masto- occipital,  the  pelro-sphenoidal,  and  the 
iqaamo-s]>hcnoidal. 

The  Bfufilar  Suture  is  formed  by  the  junction  of  the  basilar  surface  of  the 
occipital  bono  with  the  posterior  surface  of  the  body  of  the  sphenoid.  At  an 
early  period  of  life,  a  thin  plate  of  cartilage  exists  between  these  bones;  but  in 
the  adult  they  become  fused  into  one.  Between  the  outer  extremity  of  the 
basilar  suture,  and  the  tertuiuatiuit  uf  the  lambdoid,  an  irregular  suture  existSi 
which  is  subilivided  into  two  portions.  The  inner  portion,  formed  by  the  union 
of  the  petrous  part  of  the  temporal  with  the  occipital  bone,  is  termed  ih^  ptiro- 
neeipitoL  The  outer  portion,  formed  by  the  junction  of  the  mastoid  part  of  the 
temporal  with  the  occipital,  is  called  the  masUhoccipital.  Between  the  bones 
forming  the  potro-occipital  suture,  a  thin  plate  of  cartilage  exists ;  in  the  maslo- 
occipital  is  occasionally  found  the  opening  of  the  mastoid  foramen.  Between 
the  outer  extremity  of  the  basilar  suturo  and  the  sphcno- parietal,  an  irregular 
suture  may  he  seen,  formed  by  the  union  of  the  sphenoid  with  the  temporal 
bone.  The  inner  and  smaller  portion  of  this  suture  is  termed  the  pelro-s/Jte- 
noidal ;  it  is  formed  between  the  petrous  portion  of  the  temporal  and  the  great 
wing  of  tho  sphenoid ;  the  outer  portion,  of  greater  length,  and  arched,  is 
formed  between  the  squamous  portion  of  tho  temporal  and  the  great  wing  of 
the  apfaenotd ;  it  is  called  tho  aqtiamo-nphcnftitlal. 

The  cranial  bonea  are  connected  with  those  of  the  face,  and  the  facial  bones 
with  each  other,  by  numerous  sutures,  which,  though  distinctly  marked,  have 
received  no  special  names.  The  only  remaining  suturo  deserving  e.-*i>e<jiul  ooii- 
aidoration,  is  the  tra^tmtrK.    This  extends  across  the  upjier  part  of  the  Eace, 
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and  is  formed  by  tho  junction  of  the  frontal  with  tbo  fnoial  bones;  it  extends 
from  tlid  external  angular  proccita  of  one  side,  to  the  same  point  on  tlie  opuogUe 
side,  and  couueclit  tbo  frontal  with  the  malar,  the  sphtsuuid,  the  ethmoid,  the 
lachrymal,  tho  superior  mii'xitlary,  and  the  uo^al  bonci  on  each  aide. 

The  sutures  remain  6Ci)araie  for  a  considerable  period  alter  the  completo 
formation  of  theskull.  It  is  probable  that  they  serve  the  purpose  of  pcrmiitinK 
the  growth  of  the  bones  at  their  margins;  while  their  peculiar  formation,  and 
the  iuterposilioti  of  the  sutural  ligament  between  the  bones  forming  tliem, 
prevents  thedispersion  of  blows  or  jars  received  upon  tho  skull.  Dr.  Ilumpbry 
remiirks,  "that,  as  a  Keneral  rule,  the  sutures  are  £ri;t  obliterated  at  the  pariK 
in  which  the  ossification  of  the  akull  waa  last  complotoil,  viz.,  in  the  neiehbor- 
hood  of  the  fontanelles;  and  tho  cranial  boncsi  seem  in  this  respect  to  observe 
a  similar  law  to  that  which  regulates  the  union  of  the  epiphyses  to  the  shafts 
of  the  long  bones.'* 

THE  SKULL. 

The  Skull,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 
descriht'd,  when  consiifered  as  a  whole,  is  divisible  into  five  regions:  a  superior 
region  or  vertex,  an  inferior  region  or  base,  two  lateral  regions,  and  an  anterior 
region,  thu  face. 


Vlrtei  of  tok  Skcll. 

The  Superior  Begion,  or  Vertex,  presents  two  surfaces,  an  external  and  an 
internal. 

The  Ert^mal  Surface  is  bounded,  in  front,  by  tho  nasal  eminences  and  super- 
ciliary  ridges;  behind,  by  the  occipital  protuberance  and  superior  curved  lines 
of  the  occipital  bono;  laterally,  by  an  imaginary  lino  extending  from  the  outer 
end  of  the  superior  curved  line,  along  the  temporal  ridge,  to  the  external  an-rular 
process  of  the  frontal.  This  surface  includcH  the  vortical  portion  of  tho  frontal, 
the  greater  part  of  the  parietal,  and  the  superior  third  of  the  occipital  bone ;  it 
is  smooth,  eonvc.\,  uf  an  elongated  oval  form,  crossed  1rant:vcrncly  by  tlie 
coronal  suture,  and  from  before  backwards  by  the  saf^itial,  which  terminates 
behind  in  the  lambdoid.  From  before  backwards  niay  be  seen  the  frontal 
eniineucos  and  remains  of  tho  suture  oounecting  tho  two  lateral  lialves  of  the 
fVontal  bone;  on  each  side  of  the  sagittal  suture  is  the  parietal  foramen  and 
parietal  eminence,  and  still  more  posteriorly  tho  smooth  convex  sur&ce  of  the 
occipital  bone. 

The  Internal  Svrfar.i  is  concave,  presents  eminences  and  depressions  for  the 
convolutions  of  the  cerebrum,  and  numerous  furrows  for  the  lodgment  of 
branches  of  the  meninge>tl  arteries.  Along  the  middle  line  of  this  surface  is  n 
longitudinal  groove,  narrow  in  front,  where  it  terminates  in  the  frontal  crest; 
broader  behind ;  it  lodges  the  superior  longitudinal  sinus,  and  it'*  margins  aflbrd 
attnctinient  to  the  f;dx  cerebri.  On  either  side  of  it  are  several  depressions  for 
the  Paeohionian  bodies,  and  at  its  back  part,  the  internal  oi>enings  of  the  parietal 
foramina.  This  surface  is  crossed,  in  front,  by  the  coronal  suture;  from  before 
backwards,  by  tho  sagittal ;  behind,  by  the  lambdoid. 

Bxes  OF  THE  Skull. 

The  Inferior  Repion,  or  Base  of  the  Skull,  presents  two  surfaces,  an  internal 
or  cerebral,  and  an  external  or  Im-'ilaT. 

The  fnltrnat,  or  O-rthrat  Snr/ace  (Fig.  129),  presents  three  fossae  on  each  side, 
called  the  anterior^  mulille,  and  jxtaterior  fmnie  i>f  tho  cranium. 

'^huAnUrhr  Fn^w  is  formed  by  the  orbital  platoof  the  frontal,  the  cribriform 

flale  of  the  ethmoid,  the  ethmoidal  process  and  lesser  wing  of  the  sphenoid. 
L  is  the  most  elevated  of  the  three  fossse,  i-oiivcx  externally  where  it  corro- 
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an  aperture  formed  by  the  fronial  bono  and  tbo  crista  galli  of  Ihoetbtnoid,  which, 
if  pervioua,  tranamita  a  small  vein  from  the  nose  to  ilia  suiK-rior  longitudtnal 
siniu;  behind  the  forameu  cuucutu,  tbu  crista  galli,  the  uosturior  itiargia  of  which 
aSbrdD  attachment  to  the  falx  cerebri;  on  eiiher  ni»ie  of  the  crista  galli,  the 
olfactory  groove,  which  supports  the  bulb  of  the  olfactory  aerve,  ana  is  per- 
forated by  three  rows  of  onfiues  for  its  filameuts,  and  in  front  by  a  slit-like 
opening,  for  the  nasal  branch  of  the  ophthalmic  nerve.  On  the  outer  side  of 
each  olfactory  groove  are  the  internal  openings  of  the  anterior  and  posterior 
ethmoidal  foramina;  the  former,  situated  about  the  middle  of  the  outer  margin 
of  the  olfactory  groove,  transmits  the  anterior  ethmoidal  artery  and  the  nasal 
nerve,  which  rua^  in  a  depre^Ion  along  the  surface  of  the  ethmoid,  to  the  slit- 
like  onoiiiii;;  above  mentioned  ;  wliilst  the  posterior  ethmoidal  foramen  opens 
nt  the  back  part  of  this  margin  under  cover  of  tho  projecting  lamioa  of  the 
sphenoid,  and  transmits  tho  posterior  etlimoidal  artery  antl  vela  to  the  posterior 
ethmoidal  celli).  Further  back  in  the  middle  line  is  the  ethmoidal  spine,  bouuded 
behind  by  an  elevated  ridge,  separating  a  longitudinal  groove  on  each  side  which 
supports  tho  olfactory  nerve.  The  anterior  fossa  presents  laterally  eminences 
and  depressions  for  tne  convolutions  of  the  brain,  and  grooves  for  the  lodgment 
of  t}ie  anterior  meningeal  arteries. 

Tho  Middle  Fosaoj  somewhat  deeper  than  the  preceding,  is  narrow  in  tho 
middle,  and  becomes  wider  as  it  expands  laterally.  It  is  bounded  in  front  by 
the  posterior  margin  of  the  lesser  wiug  of  the  sphenoid,  the  anterior  ctlnoid 
process,  and  tho  anterior  margin  of  tho  optiu  groove;  behind,  by  the  [letroua 
portion  of  the  temporal,  and  basilar  suture;  externally,  by  the  squamous  por- 
tion of  the  temporal,  and  anterior  iuferior  auglo  of  the  parietal  bone,  and  is 
separated  from  its  fellow  by  tho  sella  Turcica.  It  is  travcrst^i  by  four  suturea, 
the  squamous,  gphcno-purictal,  spheno-temporal,  and  pet ro- sphenoidal. 

In  the  middle  line,  from  before  backwards,  is  the  ontio  groove,  which  sup- 
ports the  optic  commissure,  and  terminates  on  each  side  in  the  optio  foramen, 
for  tho  passage  of  the  optio  nerve  and  ophthalmio  artery;  beliiud  the  optio 
groove  19  the  olivary  process,  and  laterally  the  anterior  elinoid  processes,  to 
which  are  attached  the  folds  of  the  dura  mater,  which  form  the  cavernous 
sinuses.  Separating  tho  middle  fossre  i.^  tho  sella  Turcica,  a  deep  depression, 
which  lodges  tho  pituitary  gland,  bounded  in  front  by  a  email  eminence  on 
cither  side,  the  middle  elinoid  process,  and  behind  by  a  broad  square  plate  of 
bone,  surmounted  at  each  superior  angle  by  a  tubcrclej  the  posterior  elinoid 
process;  beneath  the  latter  process  is  a  groove,  for  the  sixth  nerve.  On  each 
side  of  the  sella  Turcica  is  the  cavernous  groove;  it  is  broad,  shallow,  and 
curved  somewhat  like  the  italic  IcUcr  /;  it  commences  behind  at  Iho  foramen 
lacerum  medium,  and  terminates  on  the  mner  side  of  tlic  anterior  cliuoid  pro- 
cess. This  groove  lodges  the  cavernous  sinus,  the  internal  carotid  artery,  and 
the  nerves  of  the  orbit.  The  sides  x>?  the  middle  fossa  are  of  considerable 
depth ;  they  present  eminences  and  depressions  for  the  middle  lobes  of  the 
brain,  and  grooves  for  the  branuhcs  uf  the  middle  meningeal  artery  ;  the  latter 
comtneoce  on  tho  outer  side  of  the  foramt^n  spinosum,  and  consist  of  two  large 
branches,  an  anterior  and  a  po^^terior ;  the  former  passing  upwards  and  for- 
wards to  iho  anterior  inferior  angle  of  the  parietal  bone,  the  latter  passing 
upwards  aud  backwards.  Tho  following  foramina  may  nUo  be  seen  from  before 
baekwurds.  Most  anteriorly  is  tho  ibrameii  laccrum  anterius,  or  sphenoitlal 
fisfture,  formed  above  by  tho  lesser  wing  of  tho  sphenoid ;  below,  by  the  gr^yiier 
wing;  internally,  by  the  body  of  the  sphenoid;  aud  completed  externally  by 
tho  orbital  plate  of  the  frontal  bone.  It  tn^nsmits  tho  third,  fourth,  tho  three 
branches  of  ilio  ophthalmic  division  of  the  fifth,  the  sixth  nerve,  and  the 
ophthalmic  vein.  Behind  the  inner  extremity  of  the  sphenoidal  Bssure  is  the 
foramen  rotundum,  for  the  pas.<a,L'e  of  the  second  division  of  tlie  fifth  or 
superior  maxillary  nerve;  still  more  posteriorly  is  seen  n  small  orifice,  the 
foramen  Vesalii,  au  opeuiug,  situated  between  the  foramen  rotundum  and  ovale, 
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a  little  intenul  to  both;  it  varies  in  size  in  diOeraiit  individimla,  and  is  often 
absent;  wheu  preaeut,  it  trau^tniU  a  small  voin.  It  opens  below  in  the  ptery. 
goid  fossa,  iust  nt  lliu  outer  aide  or  the  scaphoid  depreasioD.  Behind  and  ex- 
ternal to  the  tatter  oi>;iiing  is  the  foramen  ovale,  which  transmits  the  third 
division  of  the  fitlh  or  inferior  maxillary  nerve,  the  small  ueuingeal  artery, 
and  the  .imnll  petrosal  nerve.  On  the  oulcr  side  of  the  foramen  ovale  is  the 
foramen  spinosum,  for  the  passage  of  the  middle  meningeal  artery;  and  on  the 
inner  side  of  the  foramen  ovale,  the  foramen  laceram  mediam.  The  lower 
part  of  this  aperture  is  filled  up  with  cartilage  in  the  recent  state.  On  the 
anterior  surface  of  the  petrous  portion  of  the  temporal  bono  is  seen,  from 
wilhont  inwards,  the  eminence  caused  by  the  projection  of  the  superior  semi- 
circular canal,  the  groove  leadbg  to  the  hiatus  Fallopii,  for  the  tranftmusion  of 
the  petrosal  branch  of  the  Vidian  nerve;  beneath  il,  the  smaller  groove,  for 
the  passage  of  the  smaller  petrosal  nerve;  and,  near  the  apex  of  the  bone,  the 
depression  for  the  Cacisicrian  ganglion,  and  the  ori6ce  of  the  carotid  canftl,  for 
Uttpaasago  of  tho  internal  carotid  artery  and  carotid  plexus  of  nerves. 

llie  Posterior  Fi>»sa,  deeply  concave,  is  tlio  largest  of  the  three,  and  situated 
OB  a  lower  level  than  either  of  the  preecdiug.  It  is  formed  by  the  occipital, 
the  {ictrotis,  and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior 
angle  of  the  parietal  bone;  is  crossed  by  throe  sutnrcs,  the  pctro-oocipital, 
matito-oceipital,  and  raaato-parietal;  and  lodges  the  cerebellum,  puns  Varolii, 
and  medulla  oblongnta.  It  is  separated  from  the  middle  fossa  in  the  median 
line  by  the  baailar  suture,  and  on  each  side  by  the  superior  border  of  the 
petroua  portion  of  the  temporal  bono.  This  serves  for  the  attachment  of  the 
tentorium  cerebelli,  is  grooved  externally  for  the  superior  petrosal  sinus,  and 
at  ila  inner  extremity  presents  a  notch,  upon  which  rests  the  fifth  nerve.  Its 
circumference  is  Imamicd  posteriorly  by  the  grooves  for  the  lateral  sinusoe. 
In  the  cenire  of  this  fossa  is  the  foramen  magnum,  bounded  on  either  sido  by 
ft  rough  tubercle,  which  gives  attachment  to  the  odontoid  ligaments;  and  a 
Mtxle  above  these  are  seen  the  internal  openings  of  the  anterior  condyloid 
foramina.  In  front  of  the  foramen  magnum  is  the  basilar  process,  grooved  for 
the  ciupport  of  the  medulla  oblongata  and  pons  Varolii,  and  articulating  on 
each  side  with  the  petrous  portion  of  the  temporal  bone,  forming  the  petro- 
occipital  suture,  the  anterior  iialf  of  which  is  grooved  for  llie  inferior  petrosal 
■inns,  the  posterior  half  being  encroached  upon  by  the  foramen  lacernm  pos- 
teriua,  or  jugular  foramen.  This  foramen  ia  partially  subdivided  into  two 
parts;  the  posterior  and  larger  division  transmitting  the  internal  jugular  vein, 
the  anterior  the  eighth  pair  of  nerves.  Above  the  jugular  foramen  is  the 
internal  auditory  foramen,  for  the  auditory  and  facial  nerves  and  auditory 
artery;  behind  and  external  to  this  1.1  the  slit-liko  opening  leading  into  the 
ftquteductns  vestibuli;  whilst  between  the  two  latter,  and  near  the  superior 
border  of  the  petrous  portion,  ia  a  small  triangular  depression,  which  toagcs  a 
process  of  the  dura  mater,  and  occasionally  transmits  a  small  vein  into  the 
subslanoe  of  the  bone.  Behind  the  foramen  magnum  are  the  inferior  occipital 
foaan,  which  lodge  tbe  lateral  lobes  of  the  cerebellum,  separated  from  one 
another  by  the  internal  occipital  crest,  which  serves  for  the  attachment  of  the 
ialx  cereboUi,  and  lodges  the  occipital  sinuscsi.  Tlie  posterior  fossio  are  sur- 
mounted, above,  by  the  deep  transverse  grooves  for  the  lodgment  of  the  lateral 
sinuses.  These  channels,  in  their  passage  outwards,  groove  the  occipital  bone, 
the  posterior  inferior  angle  of  the  parietal,  the  mastoid  portion  of  the  temporal, 
and  the  occipital  just  behind  the  jugular  foramou,  at  the  back  part  of  which 
they  terminate.  Where  this  sinus  grooves  the  mastoid  part  of  the  temiioral 
bone,  the  orifice  of  the  mastoid  foramen  may  be  seen :  and,  just  previous  to  itd 
termination,  it  has  opening  into  it  the  (wsterior  condyloid  foramen. 

The  ExUrnal  Snr/nre  of  the  base  of  the  skull  (Fig.  130)  is  extremoly 
irregular.  It  is  boundei!  in  front  by  the  incisor  teeth  in  the  upper  jaws; 
behind,  by  the  superior  curved  lines  of  the  occipital  bone;  and  laterally,  by 
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Uemity  of  the  superior  curved  lioe  of  the  occiput.    Tt  ts  formed  by  the  palate 
processes  of  tUe  ^uiwrior  maxillary  aad  palate  uoQes,  the  vomer,  the  plor^'guid, 
under  aurfaoe  of  tbe  great  wiug,  Hpioous  process  and  part  of  the  body  of  the 
^hcQoid,  tlid  uudcr  surface  of  tbe  equauiou^,  maatoidf  and  p«trous  portions 
of  the  coinnoni!,  and  tbe  under  surface  of  tbe  ouoipital  bone.     The  anterior 
part  of  the  osae  of  the  skull  is  raised  above  the  level  of  the  rest  of  this  surface 
{wbeo  tbe  skull  ia  turned  over  for  the  purpose  of  examiiiuUon),  surrounded  by 
the  alveolar  prouotui,  which  iit'ihickcr  behind  than  in  front,  and  excavated  bj 
sixteen  depressions  for  lodging  the  teeth  of  tbe  upper  jaw ;  the  cavities  varying 
in  dc[tth  and  dize  aocordiug  to  the  teeth  tbey  uoutaiu.     Immediately  behind 
tbe  incisor  t«eeh  i«  the  anterior  palatine  foisa.     At  tbe  bottom  of  this  fossa 
may  u-iually  be  seen  four  apertures,  two  placed  lateralij,  which  open  above, 
one  in  tbe  flour  of  each  nostril,  and  transmit  the  anterior  palatine  vesdcls,  and 
.  two  in  the  median  line  of  the  intermaxillary  sutnre,  one  in  front  of  the  other, 
the  anterior  transmitting  the  lefk,  and  the  posterior  (the  larger)  the  right  naso- 
palatine nerve.     The.sti  two  latter  cannla  are  sometimes  wanting,  or  tbev  may 
join  to  form  a  single  one,  or  one  of  them  may  open  into  one  of  the  lateral 
canals  above  referred  to.    The  p^Uatine  vault  ia  coacave,  uneven,  perforadld 
bjr  numerous  foramina,  marked  by  depressions  for  the  palatal  glands,  and 
oroeed  by  a  oruoial  suture,  formed  by  the  juncLioa  of  the  four  bones  of  which 
it  i^  composed.    One  or  two  small  foramina,  in  the  alveolar  margin  behind  the 
incisor  teeth,  occasionally  seen  in  the  adult,  almost  constant  in  young  subjects, 
■re  called  the  indaive foramina;  they  transmit  nerves  aud  vessels  to  tbe  incisor 
teeth.     At  each  posterior  angle  of  the  hard  palate  is  the  posterior  palatine 
forameo,  for  tbe  traosmission  of  the  posterior  palatine  vessels  and  descending 
palatine  nerve,  and  running  forwards  and  inwards  from  it  a  groove,  which 
lodgtts  the  same  vessels  and  nerve.   Behind  the  posterior  palatine  foramen  is  the 
taborosity  of  the  palate  hone,  perforated  by  one  or  more  accessory  posterior 
palatine  caimls,  and  marked  by  the  commeneement  of  a  ridge,  which  runs  trans- 
versely inwards,  and  servos  for  the  attachment  of  the  tendinous  ejcpausiou  of 
the  Ten.tor  Palati  muscle.     Projecting  backwards  from  the  centre  of  tlio  poa< 
(erior  border  of  the  hard  palate  ts  the  posterior  nasal  spine,  for  the  attaelunent 
of  the  Azygtis  Uvulie.     Behiud  and  above  the  hard  palate  is  the  posterior 
apertaro  of  the  nares,  divide*!  into  two  parts  by  the  vomer,  bounded  above  bv 
tb«  body  of  tho  sphenoid,  below  by  the  horizontal  plate  of  the  palate  bone, 
and   hiiurally  by  the  pterygoid  proceaaes  of   the   sphenoid.     Kach   aperture 
measures  about  an  inch  in  the  vertical,  and  half  an  inch  in  the  transverse 
direotioo.    At  the  base  of  the  vomer  may  bo  soon  the  expanded  al»  of  this 
bone,  reootving  between  them  the  rostrum  of  the  sphenoid.    Near  the  lateral 
margins  of  the  vomer,  at  the  root  of  the  pterygoid  processes,  are  tbe  pterygo- 
palftttne  canals.    The  pterygoid  process,  wbie^h  bounds  the  posterior  nares  od 
wch  side,  presents  near  its  base  the  pterygoid  or  Vidian  canal,  for  the  Vidian 
nerve  aud  artery.     Each  process  consiriL^i  of  two  plates,  which  bifurcate  at  tbe 
extremity  to  receive  the   tuberosity  of  the   palalo  bone,  and  are  separated 
behind  by  the  pterygoid  fossa,  which  lodges  the  Internal  Pterygoid  mnscle.    The 
internal  ptate  is  long  and  narrow,  presenting  on  the  outer  side  of  its  bow  tbe 
scaphoid  fc-isa,  for  the  origin  of  the  Tensor  Palati  muscle,  and  at  its  exircmily 
tbe  hamuiar  prooess,  around   which  tbe  tendon  of  this  muscle  tarns.     The 
external  iitervgoid  plate  is  brood,  forms  the  iriner  boundary  of  the  zygomatic 
fossa,  ana  aflbrds  attachment,  by  ita  outer  surface,  to  the  External  Pterygoid 
muscle. 

Behind  the  nasal  foswe  in  the  middle  line  is  the  basilar  surface  of  the  occi- 
pital bone,  presenting  in  its  centre  the  pharyngeal  spine  for  tbe  attachment  of 
the  Superior  Constrictor  muscle  of  the  pharynx,  with  depressions  on  each  side 
for  the  insertion  of  the  Rectus  Capitis  Anticus  (major  and  minor).  At  the  base 
of  the  external  pterygoid  plate  is  the  foramen  ovale;  behind  this,  the  fornmon 
spinosum,  and  the  promineuL  spinous  process  of  the  sphenoid,  which  gives 
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attadiment  to  tbe  iDti?rnaI  lateral  ligameDt  of  the  lower  jaw,  and  tlie  Laxatot 
Tympani  muscle.  Extenia!  to  the  spinous  process  is  the  glenoid  fossa,  divided 
into  two  parts  bv  the  Glaaerian  fissure  (p.  144),  the  auterior  portion  coucave, 
,  emooth,  bounded  in  front  by  the  etninentia  articuiaris,  and  serving  for  the  anicu- 
^latioD  of  the  condyle  of  the  lower  jaw ;  the  posterior  portion  rough,  bounded 
behind  by  the  vaginal  prooess,  and  serving  for  the  reception  of  part  of  the 
parotid  gland.  Emerging  from  between  the  laminie  of  the  vaginal  process  is 
the  styloid  process ;  and  at  the  ba»e  of  this  process  is  the  stylo-mastota  foramen, 
for  tlie  exit  of  the  facial  nerve,  and  entrance  of  tho  atylo-matttoid  artery.  Ex- 
ternal to  the  stylo- mastoid  foramen  is  the  anricnlar  fifisure  for  the  auricular 
^brauuh  of  the  ]tiieiiiuoga.stric,  bounded  behind  by  tbe  mastoid  process.  Upon 
(he  inner  side  of  the  niiuntoid  prucc^  18  a  deep  groove,  the  digastric  fossa  ;  and 
a  little  more  internally,  the  occipital  groove,  for  the  occipital  artery.  At  tbe 
base  of  the  Internal  pterygoid  plate  is  a  large  and  somewhat  triangalar  aper- 
ture, the  foramen  lacerum  medium,  bounded  in  front  by  the  great  wing  of  the 
sphenoid,  behind  by  the  apex  of  the  petrous  portion  of  the  temporal  bone,  and 
internally  by  the  body  of  the  sphenoid  and  basilar  process  of  the  c«cipital  bone; 
it  presents  in  front  the  posterior  orifice  of  the  Vidian  canal,  behind  the  aper- 
ture of  the  carotid  canal.  The  baxilar  surface  of  this  opening  is  filled  up  in 
tho  recent  state  by  a  ilbro  cartilaginous  substance;  across  its  upper  or  cerebral 
aspect  passes  the  internal  carotid  artery  and  Vidian  nerve.  External  to  this 
aperture,  tho  petro-sphenoidal  suLure  is  obserTe<l,  at  the  outer  termination  of 
whieh  is  soon  the  orifloo  of  the  canal  for  the  Eustachian  tube,  and  that  for  the 
Tensor  Tympatii  muscle.  Behind  this  suture  is  seen  the  under  surface  of  the 
petrous  portion  of  the  temporal  bone,  presenting,  from  within  outwards,  the 
quadrilateral  rough  surface,  part  of  which  affords  attachment  to  the  Levator 
Palali  and  Tensor  Tympani  muscles ;  exleruul  to  this  tiurface  the  orifices  of  the 

irotid  canal  and  tho  nqiiaiductus  cochlese,  the  former  transmitting  tho  internal 
Barotid  artery  and  the  ascending  branches  of  the  superior  cervical  ganglion  of 
the  sympathetic,  the  lat-ter  serving  lor  the  passage  of  a  small  artery  and  vein 
to  the  cochlea.  Behind  the  carotid  canal  is  a  large  aperture,  the  jugular  fossa, 
formed  in  front  by  tbe  nctrous  portion  of  the  temporal,  and  behind  by  the 

ccipital;  it  is  generally  larger  on  tho  right  than  on  the  left  side;  and  towards 
Sta  cerebral  aspect  is  divided  into  two  parts  by  a  ridge  of  bone,  which  prtijeot* 
usually  from  the  tomporal,  the  anterior,  or  t^maller  portion,  transmitting  the 
three  divisions  of  the  eighth  pair  of  nerves ;  the  pofltcrior,  transmitting  the  in- 
ternal jugular  vein  and  the  ascending  meningeal  vessels,  from  the  occipital  and 
ascending  pharyngeal  arteries.  On  the  ridge  of  bone  dividing  the  carotid  canal 
from  the  jugular  fossa,  is  the  small  foramen  for  the  transnujision  of  the  tym- 
panic nerve;  and  on  the  outer  wall  of  the  jugular  foramen,  near  the  root  of  tbe 
styloid  prooess,  ia  the  small  aperture  for  tho  transnii.^sion  of  Arnold's  nerve. 
Behind  the  basilar  surface  of  the  occipital  bone  is  the  foramen  magnum,  bound- 
ed on  eacli  side  by  the  condyles,  rough  internally  for  the  attachment  of  the 
alar  ligaments,  ami  presenting  externally  a  rough  surface,  the  jngular  process, 
which  serves  for  tlie  attachment  of  the  Rectus  Lateralis.  On  either  aide  of 
each  condyle  aiiteri<irly  is  the  anterior  condyloid  fossa,  perforated  by  the  an- 
terior condyloid  ftjramen,  for  the  pa-ssage  of  tho  bvpogIo.'»!*aI  nerve.  Behind 
each  condyle  are  the  posterior  condyloid  fo&ste,  perl'orated  on  one  or  bolU  side* 
by  the  {wsterior  condyloid  foramina,  for  the  transmission  of  a  vein  to  the  lateral 
sinus.  Behind  the  foramen  magnum  is  the  external  occipital  crest,  terminating 
above  at  the  external  ocoipital  protuberance,  whilst  on  each  side  are  seen  tbe 
superior  and  inferior  curved  lines;  these,  as  well  as  the  surfaces  of  tbe  bone 
between  them,  being  rough  for  the  attachment  of  tbe  muscles,  which  are  ena- 
meruted  on  page  iS4. 
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Lateral  Rsoion  of  thk  Skull. 

The  Lateral  Region  of  the  tikull  is  of  a  somewLat  trLaagular  form,  the  base 
of  the  triangle  being  formed  by  a  line  extending  from  ilic  externa]  augular 
process  of  the  frontal  bone  along  tlie  temporal  ridge  backwards  to  the  outer 
extremity  of  the  superior  curvet)  line  of  the  occiput:  and  the  sides  by  two 
lines,  the  one  drawn  downwards  and  backwards  ttom  the  external  angular  pro- 
\ecaa  of  the  frontal  bone  to  the  anp'Io  of  the  lower  jaw,  the  other  from  the  angle 
of  the  jaw  opwarda  and  backwards  to  the  extremity  of  the  superior  curved 
line.  Thia  region  ia  divisible  into  three  portions,  temporal,  mastoid,  and 
x^omatic. 

The  Temporal  Fossa  is  bounded  above  and  behind  by  the  tempowl  ridge, 
'which  extends  from  the  external  angular  proceea  of  the  frontal  unwardrt  and 
backwards  across  the  frontal  and  parietal  bones,  curving  downwatos  behind  to 
terminate  at  th«^  root  of  the  zygomatic  process.  la  (rout,  it  is  bounded  by  the 
fVontal,  malar,  and  great  wing  of  the  sphenoid:  externally,  by  the  zygomatic 
nrch,  formed  conjointly  by  the  malar  and  temporal  bonos;  octow  it  \s  separated 
from  tlie  zygomatic  fossa  by  the  pterygoid  ridge,  seen  on  the  outer  eurface  of 
the  great  wing  of  the  sphenoid.    This  fossa  is  formed  by  five  bones,  part  of 
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the  frontal,  jrreat  wing  of  the  sphenoid,  parietal,  squamous  portion  of  the 
temporal  and  malar  ^joues,  and  is  traversed  by  five  sutures,  the  transverse  facia), 
coronal,  sphenoparietal,  stiuarno-parifital,  and  sqiiamo-Rphenoida!.  it  is  deeply 
concave  in  front,  convex  behind,  traversed  by  grooves  which  lodge  branches 
of  the  deep  temporal  arteries,  and  filled  by  the  Temporal  mustcle. 


The  Mastoi'I  Portitm  of  the  side  of  the  skull  is  bomidod  in  front  ty  iho  an- 
terior  nwt  of  tlie  aygoina;  above,  by  a,  lino  wbicli  rims  iVorn  ilie  posterior  root 
of  the  zygoma  to  the  oncl  of  ihc  ma-sto-pariclal  ?*uiure;  behind  and  below,  by 
the  masto-Quuipital  suture.  Il  is  fornied  by  the  mastoid  and  part  of  tbe  squa- 
mous portion  of  the  temporal  bone;  its  surface  is  couvex  and  rough  for  tbu 
attocbmeni  of  muscles,  and  presents,  from  behind  forwards,  tbe  mosLoid  fora- 
men, the  maatoia  proceas,  tlio  oxtcroal  audilury  meatus,  surrounded  by  the 
auditory  prooe-sjs  and,  most  anteriorly,  the  glenoid  fossa,  bounded  in  front  by 
the  emiiienMa  articulari.-i,  behind  by  the  vn^innl  process. 

The  Zygomatic  /V?«  Js  an  irrcgularly-shapcd  cavity,  situated  below,  and  oa 
the  inner  aide  of  the  zygoma;  oountled,  in  front,  by  the  luberoaliy  of  the 
eiincrior  maxillary  bone  and  the  ridge  which  descends  from  its  malnr  process; 
beliind,  by  the  po.storior  border  of  the  pterygoid  process;  above,  by  the  ptery- 
goid ridge  on  the  outer  >)tirraceof  the  great  wing  of  the  sphenoid  and  scpiamuus 
portion  of  the  temporal ;  below,  by  the  alveolar  border  of  the  superior  maxilla; 
internally,  by  the  external  pterygoid  plate;  and  extornaliy,  by  the  zygomatic 
aroh,  and  ramus  of  the  jaw.  It  contains  the  lower  part  of  the  Temporal,  the 
External,  and  Internal  pterygoid  muscles,  the  internal  maxillary  artery,  the 
inferior  maxillary  nerve,  and  their  branoheB.  At  itH  upper  and  inner  pan  may 
be  nbscrvod  two  fissures,  thoflpheno-maxillary  and  pterygo-maxillftry. 

The  apheJio-maxitfart/  Jissutv,  horizontal  in  direction,  opens  into  the  outer  and 
back  part  of  tlio  orbit.  Il  is  formed  above  by  the  lower  bonier  of  tbe  orbital 
surface  of  the  great  wing  of  the  sphenoid;  below,  by  the  external  bonier  of 
the  orbital  surface  of  the  superior  maxiila  and  a  small  part  of  the  palate  bone; 
externally,  by  a  small  p.irt  of  the  malar  bone;  internally,  it  joins  at  right 
angles  with  tlie  pterygo-uiaxillarv  fissure.  This  fissure  opens  a  commuuica> 
lion  from  the  orbit  into  ttiree  fo-4,sa),  the  temporal,  aygomatic,  and  spheno- 
maxillary; it  transmits  the  superior  maxillary  nerve,  it^aorbital  artery,  and 
ascending  branches  from  Meckel'^  ganglion. 

Tho  ptfttfif>'max!Uartj  Jiss^ire  is  vertical,  and  descends  at  right  angles  from 
the  inner  extreraitj  of  the  preceding ;  it  is  nn  elongated  interval,  formed  by 
the  divergence  of  the  supenor  maxillary  bone  from  the  pterygoid  processor 
the  ephenoid.  It  serves  to  connect  the  apheno-maxillary  fossa  with  the  zygo- 
matic, and  transmits  l>ranc}ies  of  the  internal  maxillary  artery. 

The  Spheno-mnxillarif  /<«.«  is  a  small  triangular  npacc  situated  nt  the  angle  of 
iuDction  of  the  sphcuo- maxillary  and  plerygo-inaxillary  fiasuros,  and  placed 
beneath  the  apex  of  the  orbit.  It  13  fornu-d  above  by  the  under  surfaito  of  the  body 
of  the  sphenoid  ;  in  front,  by  the  superior  maxillary  bnno;  behind,  by  tbe  ptcry- 
aoid  process  of  the  sphenoia;  internally,  by  the  vertical  plate  of  the  palate.  This 
fossa  has  three  fissures  lerniiuatiug  in  it,  tbe  sphenoidal,  sphenomaxillary,  and 
pterygo-raaxillary;  it  communicates  with  three  fo89ed,  the  orbital,  nasal,  and 
zygomatic,  and  with  the  cavity  of  the  cranium,  and  has  opening  into  it  five 
foramina.  Of  these  there  are  three  on  the  posterior  wall;  the  foramen  rotun- 
dum  al)ove;  below,  and  internal  to  this,  the  Vidian,  and  still  more  inferior  and 
internal,  the  pterygo-palutine.  On  the  inner  wall  is  the  spheno-{>alaune  fora- 
men by  which  tlio  spheno-maxillary  communicates  with  the  oa«il  fossa,  and 
below  is  the  superior  orifice  of  the  posterior  palatine  canal,  besides  ocoasioually 
the  oriliecs  of  two  or  three  accessory  posterior  palatine  canals. 


ANTEEIOB  RKftlON  O?  THB  SkITLU 

The  Anterior  Uegion  of  the  Skull,  which  forms  the  Face,  is  of  an  oval  form, 
preftcnta  an  irregular  surface,  and  is  excavated  for  the  reception  of  the  two 
principal  organs  of  scn^e,  the  eye  and  tbe  nose.  It  is  bounded  above  by  the 
nasal  emineuoes  and  margins  of  the  orbit ;  below,  by  the  prominence  of  the 
ohin ;  on  each  side,  by  the  malnr  bone,  and  anterior  margin  of  the  ramus  of  the 
inw.    In  the  median  line  are  seen  from  above  downwards,  the  nasal  eminences, 
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wbich  inilicatc  the  siitiBtion  of  the  frootal  RinuseA;  and  divergiof(  fVom  which 
are  th«  superciliary  riJges  which  support  the  eyebrows.  Beneath  the  uunlI 
eminences  is  the  arch  uf  the  nose,  formed  by  the  nas«I  bones,  and  titc  nasal 
prooeases  of  the  anperior  maxillary.  The  nanal  arch  is  convex  fVom  side  U» 
■ide,  oosears  from  above  downwards,  preaenting  in  the  median  line  the  inter- 
il  sutare,  formed  between  the  naj>al  bones,  laterally  the  naso-maxillarr 
mtare,  formed  between  the  nasal  bone  and  the  QatMtl  proce^  of  the  superior 
maxillary  bone,  both  these  sutures  terminating  above  in  that  part  of  the  trans- 
verse sutorewliioh  coniioclg  the  nasal  bones  and  naaa!  proceifscsof  the  superior 
nuudUarr  with  the  frontal.  Below  the  noee  is  seen  the  opening  of  the  anterior 
Dares,  which  is  heart-^hapei],  with  the  narrow  end  upwards,  and  presents  lata- 
.  raUy,  the  thin  sharp  margins  serving  for  the  attachment  of  the  lateral  cartilages 
of  the  nose,  and  in  the  middle  line  below,  a  prominent  process,  the  anterior 
(•vasal  spine,  bounded  by  two  deep  notches.  Below  this  is  the  intermaxillary 
,*uture,and  on  each  side  of  it  the  incisive  fossa.  Beneath  this  fossa  is  the 
alveolar  process  of  the  upper  and  lower  jaw,  containing  the  incisor  teeth,  and 
at  the  lower  part  of  tlie  median  line,  the  symphysis  of  the  chin,  the  mental 
eminence,  an  J  the  incisive  fossa  of  the  lower  jaw. 

On  each  sido,  proceeding  from  above  downwards,  is  the  supraorbital  ridge, 
I  terminating  externally  in  the  external  nngular  process  at  its  junction  with  the 
Bialar,  and  internally  in  the  internal  angular  process;  towards  the  inner  third 
[of  this  ridge  is  the  supraorbital  notch  or  foramen,  for  the  passage  of  the  supra- 
I  orbital  vesseU  and  nerve,  and  at  its  inner  side  Jt  slight  depression  for  the 
[attachment  of  the  pulley  of  tLe  Superior  Obliqae  muscle.     13uue:ith  the  supra- 
orbital  ridge  is  the  opening  of  the  orbit,  bounded  externally  by  the  orbital 
ixidge  of  the  malar  bone;  below,  by  the  orbital  ridge  formed  by  the  maUr, 
[superior  raa.xillary,  and  lachrymal  bonciD;  internally,  by  the  nasal  process  of 
the  superior  maxillary,  and  the  internal  angular  process  of  the  frontal  bone. 
On  the  onter  side  of  the  orbit,  is  the  quuiirilnteral  uiitcriur  surface  of  the  malar 
rbone,  perforated  by  one  or  two  small  malar  foramina.     Below  the  inferior 
margin  of  the  orbit,  in  the  infraorbital  foramen,  the  termination  of  the  infra- 
orbital canal,  and  beneath  this,  the  canine  fossa,  which  gives  attachment  to  the 
^Levator  Anguli  Oris;  bounded  below  by  t)ie  alveolar  processes, containing  the 
th  of  the  upper  jaw.    Beneath  the  alveolar  arch  of  the  lower  jaw  is  tho 
lental   foramen  for  the  passage  of  the  mental  nerve  and  artery,  the  external 
'oblique  line,  and  at  the  lower  border  of  the  bone,  at  the  point  of  junction  of 
the  body  with  the  ramus,  a  shallow  groove  for  the  passage  of  the  facial  artery. 

TuE  OaBiTs. 

Tho  Orbits  (Fig.  132)  are  two  quadrilateral  pyramidal  cavities,  situated  at  thu 

tjpper  and  anterior  part  of  the  face,  their  bases  beiijg  directed  forwards  and  out- 

[wards,  and  their  apices  backwards  and  inwards.     Each  orbit  is  formed  of  sevrn 

[bones  ibe  frontal,  sphenoid,  ethmoid,  superior  maxillary,  malar,  lachrymal,  and 

[palate;  but  three  of  these,  the  iVontal,  ethmoid,  and  sphenoid,  enter  into  tho 

[formation  of  bath  orbits,  so  that  the  two  cavities  are  formed  of  eUven  bones  only. 

:h  cavity  presents  for  examination,  a  roof,  a  floor,  an  inner  and  a  out«r  wall, 

Pfour  angles,  a  circumference  or  base,  and  an  apex.    The  Roof  is  concave,  directed 

I  downwards  and  forward.^;,  and  formed  in  front  by  the  orbital  plate  of  the  frontal ; 

'"behind,  by  the  lesser  wing  of  the  sphenoid.     This  surface  presents  internally 

the  d«.*pres8ton  for  the  flbro-cartilaginoua  pulley  of  the  Superior  Oblique  mns- 

cle;  externally,  the  di^pn.'^sion  for  the  lachrymal  gland,  and  posteriorly,  the 

sature  connecting  the  frontal  and  lesser  wing  of  the  sphenoid. 

Tho  Fl'MT  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly 
by  the  orbital  pn>cess  of  the  8n{>erior  maxillary;  in  front, to  a  small  extent^  by 
the  orbital  process  of  the  malar,  and  behind,  by  the  orbital  surface  of  tho  palate. 
This  surface  presents  ut  its  anterior  aud  internal  part,  just  external  to  the 
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liwbTvmal  canal,  a  depression  for  the  attachment  of  tbe  Inferior  OtUqae  muscle; 
exlemaliy,  the  suture  between  the  malar  and  RUperior  mamillary  bonos;  near 

Tig.  i;t2.— Anterior  Region  of  Llio  Skull. 
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its  middle,  the  infraorbital  groove;  and  posteriorly,  the  suture  between  the 
maxillary  and  palate  bones. 

Tbe  Inn^r  Wall  is  flattened,  and  formed  from  before  backwards  by  the  nanal 
process  of  the  superior  maxillary,  the  lachrymal,  o»  planum  of  the  ethmoid, 
and  a  small  part  of  the  body  of  the  sphenoid.  This  surface  presents  the 
lachrymal  groove,  and  crest  of  the  lachrymnl  bone,  and  the  sutures  connecting 
the  ethmoid  with  the  Inchrymal  bone  in  front,  and  the  sphenoid  behind. 

The  Older  Wall  \%  formed  in  front  bv  the  orbital  process  of  the  malar  bone; 
behind,  by  the  orbital  plate  of  tbe  sphenoid.  On  it  are  peen  the  orifices  of  one 
or  two  malar  canals,  and  the  suture  connecting  the  sphenoid  ami  malar  boucs. 

At\ghi.  The  mprritfr  rxifmnl  0H;/le  U  formed  by  the  junction  of  tbe  upper 
and  outer  walls;  it  presents,  from  before  backwards,  the  suture  connocttne  the 
frontal  with  the  malar  in  fWjnt,  and  with  the  orbital  plate  of  the  sphenoid  be- 
hind ;  quite  posteriorly  is  the  foramen  lacerum  anterius,  or  sphenoidal  fissure, 
which  transmits  the  third,  fourth,  the  oplithalniic  division  of  the  fifth  and  the 
sixth  nerves,  and  the  ophthalmic  vein.  The  superior  internal  angle  is  formed  by 
tlie  junction  of  tbe  upper  and  inner  wall,  and  presents  the  suture  connectinc 
the  frontal  bone  with  the  lachrymal  in  front,  and  with  the  ethmoid  bebina. 
Tills  suture  is  pcrforai^^d  by  two  foramina,  the  anterior  and  posterior  ethmoidal, 
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the  former  traQsroitting  the  anterior  ethmoidal  artery  and  vtaml  nerve,  the  latter 
the  portterior  ethmoidal  artery  and  vein.  The  inferior  exiemal  an'fi>;  formed  bj 
the  juootiou  of  the  outer  wall  or  floor,  pretMjDtA  the  spheoo-iniixillary  tissure, 
which  tnuiHmit.1  the  infraor)>ical  vessols  and  nerve,  and  the  ascending  branuhefl 
from  the  spheno  palatine  ganglion.  The  inferior  internal  angU  u  formed  by 
the  union  of  the  lachrymal  and  os  planum  of  the  ethmoid,  with  the  »U|)erior 
maxillary  and  palate  ixines.     The  eircMm/VrCTc^',  or  base,  of  the  orbit,  ciuadri- 

I lateral  ia  form,  is  bounded  above  by  the  supraorbital  arch;  below,  by  the 

lantorior  border  of  the  orbital  plate  of  ihe  malar,  superior  maxillHry,  and 

iibrynul  bones;  externally,  by  the  external  angulnr  process  of  tbc  frontal  and 

10  malar  bune;  tnteruatly,  by  the  iuturnal  angular  proeeas  of  the  frontal,  and 

'the  naaal  process  of  the  superior  maxillury.  The  circomference  is  marked  by 
three  suturea,  the  fronto-maxillAry  internally,  the  fronto-malar  externally,  and 
the  malo- maxillary  below;  it  contributes  to  the  formation  of  the  lachrymal 
groove^  and  presents  above,  the  sapraorbital  notch  (or  foramen),  for  the  pa&<tage 
of  the  supraorbital  artery,  veins  and  nerve.  The  aptx^  situated  at  the  buck  of 
the  orbit,  corredponda  to  the  optic  foramen,  a  shnrt  circular  canal,  which  tranu- 
mits  the  optic  nerve  and  ophthalmio  artery.  It  will  thus  be  seen  that  there  are 
nine  openings  commuuicating  with  each  orbit,  viz^  the  optic,  foramen  lacerum. 
anteriu-s  spnono-tnaxillury   6i»urc,  Hupraorbital    foramen,   iiifmorbiial   t^inal, 

I  sntertor  and  posterior  ethmoidal  foramina,  malar  foramina,  and  lachrymal  canal. 


Tns  Nasal  Foseul 

The  Nasal  Fossaj  are  two  large  irregular  caviliea,  situated  in  the  middle  line 
of  the  face,  extending  from  the  base  of  the  cranium  to  the  roof  of  the  mouth, 
and  separated  from  each  other  by  a  tfain  vertical  septum.  They  communicate 
-by  two  large  apertures,  the  anterior  narca,  with  the  front  of  tho  fnco;  and  with 
le  pharynx  behind  by  two  posterior  nan;s.  These  fAss^e  are  much  narrower 
ibove  than  below,  and  in  tho  michllc  tlian  at  the  anterior  or  poi^terior  openings: 
Hheir  depth,  which  is  considerable,  is  much  greater  in  the  middle  than  at  either 
extremity.  Each  nasal  fossa  communicates  with  four  sinuses,  the  frontal  above, 
le  sphenoidal  behind,  and  the  maxillary  and  ethmoidal  on  either  side.  Each 
also  communicates  with  four  cavities:  with  the  orbit  by  the  lachrymal 
il,  with  the  mouth  by  the  anterior  palatine  canal,  with  the  cranium  by  the 
ilfaotory  foramina,  and  with  the  spheno-maxillary  fossa  by  the  spheno-palalino 
foramen;  and  they  occasionally  communicate  with  each  other  by  an  aperture 
in  the  septum.  The  bones  entering  into  their  formation  are  fourteen  in  num- 
ber: three  of  the  cranium,  the  frontal,  sphenoid,  the  ethmoid,  and  all  tho  bones 
>f  the  face,  excepting  the  malar  and  lower  Jaw.  Each  cavity  '\a  bounded  by  a 
>f,  an  inner  and  an  outer  wall. 

The  uppi^r  teall,  or  r«y'(Fig.  133),  is  long,  narrow,  and  concflve  from  before 
backwai^ft;  it  is  formed  in  front  by  tbc  nasal  bones  and  nasal  spine  of  the 
frontal,  which  are  directed  downwards  and  forwards;  in  the  middle,  by  the 
cribriform  lamella  of  the  ethmoid,  which  is  horizontal;  and  behind,  by  the 
under  surface  of  the  bo<)y  of  the  sphenoid,  and  sphonuidal  turbinated  bones, 
which  are  directed  downwards  and  bankw-irdfl.  This  surface  presents,  from 
before  backwanls,  the  internal  aspect  of  the  uasal  boues ;  on  the  outer  side,  the 
suture  forme<l  between  the  nasal  bone  and  the  na^al  process  of  tho  superior 
maxillary;  on  their  inner  side,  the  elevated  crest  which  receives  tho  nasal 
spine  of  the  frontal,  and  the  perpendicular  plate  of  the  etbmoid,  and  articulates 
^ith  \\A  fellow  of  tho  opposite  side;  whilst  toe  surface  of  the  bones  is  perforated 
By  a  few  small  vascular  apertures,  and  presents  the  longitudinal  groove  for  the 
sal  nerve :  further  back  is  the  trnnsverae  suture,  connecting  the  frontal  with 
^the  nasal  in  front,  and  the  ethmoid  bcUiud,  the  olfactory  foramina  and  nasiil  slit 
oa  the  uader  surface  of  the  cribriform  plate,  and  the  suture  between  it  and  the 
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spboDoid  bcKind :  quite  posteriorly  are  seen  tbe  ephenoidal  turbinated 

the  orifices  of  tlie  ii|jheiioidal  sinuses  aud  the  articulaiion  oi'  the  a\tb  of  tl^^ 

vomer  with  the  under  burface  of  the  body  of  ihe  sphenoid. 

F^g.  133.— Roof.  Floor,  ud  Outer  Wall  of  Nasal  Potsk 
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The  fionr  13  Callened  from  before  backwards,  concave  from  side  to  side,  and 
wider  ia  the  middle  than  at  cither  extremity.  It  is  formed  in  front  by  the 
palate  process  of  the  superior  maxillary;  behind,  by  ihe  palate  process  of  the 
palate  bone.  Tins  surface  presents,  from  before  backwards,  the  anterior  nasal 
spine;  behind  this,  the  upper  orifice  of  the  anterior  palatine  canal;  internally, 
the  elevated  crest  which  articulates  with  the  vomer;  and  behind,  the  suture 
between  the  palate  and  superior  maxillary  bones,  and  the  posterior  nasal  spine. 

TlieiH»rr«yiM,orw;j/nm(Fig.l84),  is  a  thin  venical  partition,  which  separates 
the  nasal  fossa)  from  one  another;  it  is  occasionally  perforated,  so  that  thefosasB 
Commuuicate,  and  it  is  frequently  deflected  considerably  to  one  side.  It  is 
formed,  in  front,  by  the  crest  of  the  nasal  bones  and  na^al  spine  of  the  frontal ; 
in  the  middle,  by  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the 
vomer  and  rostrum  of  the  sphenoid;  below,  by  the  crest  of  the  superior  maxil- 
lary and  piilate  bones.  It  presents,  in  front,  a  large  triangular  notch,  which 
receives  the  triangular  cartilage  of  the  nose;  above,  the  lower  orifices  of  the 
olfactory  canals;  and  behind,  the  guttural  edge  of  the  vomer.  Its  surface  is 
marked  by  numerous  vascular  and  nervous  canals  and  the  groove  for  the  naso- 
palatine nerre,  and  is  traversed  by  sutures  connecting  the  bones  of  which  it  ia 
formed. 

The  outer  waU  (Fig.  138)  is  formed,  in  front,  by  the  nasal  process  of  the 
superior  maxillary  and  lachrymal  bones;  in  the  middle,  by  the  ethmoid  and 
inner  surface  of  the  superior  maxitlnrv  and  inferior  turbinated  bones;  behind, 
by  the  vertical  plate  of  llic  palate  bone,  and  the  internal  pterygoid  process  of 
the  sphenoid.     This  surface  presents  three  irregular  longitudinal  passages,  or 
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Tn«AtuM«,  formed  between  three  horizontal  plates  of  bone  tbat  Bpring  fVom  it; 
tbey  are  termed  the  aupertor,  middlti,  aail  ioferior  meutuses  of  ibe  nose.  The 
snperior  maattu,  che  smallest  of  the  three,  is  situated  at  the  upper  and  back  part 
of  each  nasal  fowa,  occupying  the  posterior  third  of  the  outer  wail.    It  is 

Kg.  134.— lonnr  Wall  of  Xa«4  Fosm,  or  Septun  of  yo«. 
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sitoBted  between  the  sapertor  and  middle  turbinated  bones,  and  baa  opening 
into  it  two  foramina,  the  spheno-palatine  at  the  back  of  its  outer  wall,  the  poa* 
i«rior  ethmoidal  cells  at  the  front  part  of  the  upper  wall.  The  opening  of  the 
sphenoidal  sinuses  is  usually  at  the  upper  and  back  part  of  the  na.sal  fo.^y^ae,  im- 
mediately behind  the  superior  turbinated  bone.  The  middle  meatus  jsi  situated 
between  the  middle  and  inferior  turbinated  bones,  and  occupies  the  posterior 
Iwo-lhirds  of  the  outer  wall  of  the  nasal  fi>Bsa.  It  prcscnla  two  apertures.  Id 
front  is  the  oriiiee  of  the  infundibulum,  by  which  the  middle  menus  commnni- 
eates  with  the  anterior  ethmoidal  cells,  and  through  these  with  the  frontal 
naos^.  At  the  centre  of  the  outer  wall  is  the  orifice  of  the  antrum,  M-liiuh 
varies  somewhat  as  to  its  exact  position  in  different  skulls.  Tho  in/crior  meniutL 
ibe  largest  of  the  three,  is  the  space  between  the  inferior  turbinated  boue  aud 
the  floor  of  the  nasal  fossa.  It  ex.teQds  along  the  entire  length  of  the  outer 
Vftll  of  the  nose,  is  broader  in  front  than  behind,  and  presents  anteriorly  the 
lower  onfice  of  the  lachrymal  canal. 

Os  HVOIDES. 

The  Hyoid  Bone  is  named  from  its  resemblance  to  the  Greek  TTpsilon;  it  is 
tUo  called  the  Ungual  bone^  because  it  hupports  the  tongue,  and  gives  attach- 
oieot  to  its  nrnnorous  muscles.  It  is  a  bony  aroh,  shaped  like  a  horseshoe,  and 
wnsiating  of  five  segment.**,  a  body,  two  greater  comua,  and  two  lesser  comua. 

The  Body  forms  the  central  part  of  the  bone,  and  is  of  a  quadrilateral  form: 
its  anurior  sur/aee  (Fig.  13u)  convex,  directed  forwards  and  upwards,  is  divided 
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Into  two  parts  by  a  vertical  ridge,  wliicli  descends  along  tbe  me<3iftn  line,  and 
crossed  at  right  angles  by  a  horizontal  rtdgo,  so  that  this  eurface  is  divided 

inlo  four  muscular  depressions. 
Fig-  I^V— Hyoid  Bono.     Aolerior  Surlace  (eiikre«d).     At  the  point  of  meeting  of  these 
.(irwicvrnw  ^ik  '""**  ViMQ^  is  s  pFouiiuent  elcva- 

tiou,  the  tubercle.  The  portion 
ahove  Ihe  horizontal  ndge  xa 
directed  upwards,  and  is  some- 
tirnDg  descrilxid  as  the  superior 
Gnio-irjr*  C4««n>t         /A/ll  border.     The  anterior  surface 

fives  attachment  to  the  Oenio- 
void  in  the  greater  part  of  its 
extent;  above,  to  tbeGoiiio-livo- 
i%)^.Mj»«    glosaus;  below,  to  the  Mylo-fiy- 
sigio-Hp^id     oid,Stylo-hyoid,  and  aponeurosis 
of  the  Digastric ;   and  between 
omo-nyoid       these  to  part  of  the  Hyo-glossus. 
«f/o-iii»(d  The  j>o$terior  surface  is  smooth, 

conaave,  directed  backwards  and 
downward.-!,  and  separated  from  the  epiglottis  by  the  thyrohyoid  membrane, 
and  by  a  quantity  of  loose  areolar  tissue.  The  tuperior  border  is  rounded,  and 
gives  attachment  to  the  thyro-hyoid  membrane,  and  part  of  the  Genio-hyo- 

flossi  muscles.  The  inferior  bartler  gives  attachment,  m  front,  to  the  Steriio- 
yoid;  behind,  to  part  of  tbe  Thyro-hyoid,  and  to  the  Omohyoid  at  its  junction 
■with  the  great  cornu.  The  Jataral  aurjaces  are  small,  oval,  convex  facets,  covered 
with  cartilage  for  articulation  with  the  greater  cornua. 

The  Qrealer  Cornua  project  backwanU  from  the  lateral  surfacee  of  the  body;  _ 
they  are  flattened  from  above  downwards,  diminish  in  size  from  before  back-  ■ 
wards,  and  terminate  posteriorly  in  a  tubercle  for  the  attachment  of  llie  ibvru- 
hyoid  ligament.  Their  outer  surface  gives  attachment  to  the  Hyo-glossus;  lV,eir 
upper  bonier  to  the  Middle  Constrictor  of  the  phar^ux ;  their  lower  border,  to 
part  of  the  Tliyro-h^'oid  muscle. 

The  Lesser  Comna  are  two  small  conical-shaped  eminences,  attached  by  their 
bases  to  theangles  of  junction  between  the  body  and  greater  cornua,  and  gi^-ing 
attmihment  by  their  apices  to  the  stylo-byoid  ligaments.  In  yomh,  the  cornua 
are  connected  to  the  body  by  cartilagtnons  surfaces,  and  held  together  by  liga- 
ments; in  middle  life,  the  body  and  greater  cornua  usually  become  joinra;  and 
in  old  age,  all  the  segments  are  united  together,  forming  a  single  bone. 

Development,  "By  jive  centres;  one  for  the  body,  and  one  for  each  cornu. 
Ossification  commences  in  the  body  and  greater  cornua  towards  the  end  of  foetal 
life,  those  of  the  cornua  first  appearing.  Ossification  of  the  lessor  cornua 
commences  some  months  aiicr  birtn. 

AltachmerUof  Hiiscles.  Sterno-liyoid,  Thyro-hyoid,  Omo-hyoid,  aponeuroaia 
of  the  Digastricus,  Stylo-hyoid,  Mylo-hyoid,  Gcnio-hyoid,  Genio-hyo-glo»aaj«, 
Hyo-glossus,  Middle  Constrictor  of  the  pharynx,  and  occasionally  a  few  fibres 
of  the  Linguaiia.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane, 
and  the  stylo-hyoid,  thyro-hyoid,  and  hyo-epigloltic  ligamenta. 


THE  THORAX. 


The  Thorax,  or  Chest,  is  an  osseo- cartilaginous  cage,  intended  to  contain  audi 
protect  the  principal  organs  of  respiration  ami  circulation.  It  is  the  largest  of 
the  three  cavities  coDueetod  with  the  spine,  and  is  formed  by  the  sternum  and 
costal  cartilages  in  front,  the  twelve  ribs  on  each  aide,  and  the  bodies  of  the 
dorsal  vcrtebrse  behind. 

Thb  Sternum. 

The  Sternum  (Figs.  138,  187)  h  a  flat  narrow  bone,  situated  in  the  modi&n 
line  of  tbe  front  of  the  chest,  and  consisting,  in  the  adult,  of  three  portions. 
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liHs  been  likened  to  an  anoient  sword :  tlie  unper  piece,  representing  the  handla, 
is  termed  tlie  mnnuhrium;  tlio  middle  and  largest  piece,  which  represents  the 
chief  part  of  tlic  bUde,  is  termed  tlie  gladiohui ;  and  the  inferior  piece,  which 
i»  likened  tu  the  point  of  thu  swortl,  is  termed  thtj  ensi/orm  or  xiphoid  appendix. 
In  iki  natural  po-^ition,  its  inctiimtion  \a  oblique  from  above,  downwards,  and 
forwards.  It  is  flattened  in  front,  concave  bebind,  broad  above,  becoming  nar- 
rowed at  the  point  where  the  first  and  second  pieces  ore  connected;  nfier  whieh 
it  again  widens  a  little,  and  is  pointed  at  its  extremity.  Its  Average  length 
in  the  adult  is  six  incheij,  being  rather  longer  in  the  male  than  in  llie  female. 

The  First  Piece  of  tlio  aternum,  or  Manubrium,  13  of  a  somewhat  triangular 
form,  broad  and  thick  above,  narrow  below  at  its  junction  with  the  middle 
piei!e.  Its  anierior  sHrfQc;^  convex  from  side  to  side,  concave  from  above  down- 
wards, is  smooth,  and  affords  attachment  on  each  aide  to  the  Peciornlis  major 
and  sternal  origin  of  the  sterno-cleido- mastoid  muscle.  In  well-marked  bones, 
the  ridges  limiting  the  attachment  of  the.sc  muscles  are  yory  diKtincL  Its 
poattrior  itm/ace,  concave  and  Rmonih,  affordu  attachment  on  each  side  to  the 
Sterno-hyoid  and  Slortio-thvroid  muselus.  The  superior  bonier,  the  thickest, 
presents  at  its  centre  the  Juterclavicular  not<.-.h;  and  on  each  side,  an  oval 
articular  surface,  directed  upwards,  backwards,  and  outwards,  for  articulation 
with  the  Hternal  end  of  the  clavicle.  The  in/erior  border  presents  an  oval  rough 
surface,  covered  in  the  reoent  state  with  a  thin  layer  of  cartilage,  for  articuu- 
tion  with  the  second  portion  of  the  bone.  The  UUerat  borders  are  mark^ni  above 
by  an  articular  deprcA-iion  for  tho  first  costal  cartilage,  nnd  below  hy  a  small 
facet,  which,  with  a  simil-ir  facet  on  tho  upper  angle  of  the  middle  portion  of 
the  bone,  forms  a  notcli  for  the  reeeptiun  of  ihu  costal  cartilage  of  thu  eccond 
rib.  These  articular  surfaces  are  separated  by  a  narrow  curved  edge  which 
slopes  from  above  downwards  and  inwar<ls. 

The  Second  Pieo;  of  the  aternum,  or  Gladiolus,  considerably  longer,  narrower, 
and  thinner  than  the  first  piece,  is  broader  below  than  above.  Its  anterior  sur- 
face is  nearly  Oat,  directeil  upwards  ami  forwards,  and  marked  by  three  trans- 
verse lines  which  cross  the  bone  opposite  the  third,  fourth,  and  fifth  articular 
depressions.  These  lines  are  produced  by  the  union  of  the  four  separate 
pieces  of  whieh  this  part  of  the  bone  consists  at  an  early  period  of  life.  At 
the  junction  of  the  third  and  fourth  pieces,  is  ocoasionaOy  seen  an  orifice,  the 
sternal  foramen;  it  varies  in  nizo  and  form  in  different  individuals,  and  pieroes 
the  bone  from  before  bai^kwards.  This  surface  affords  attachment  on  each  aide 
to  the  sternal  origin  of  the  Pectoralia  major.  The  posterior  surface,  slightly 
concave,  is  also  marked  by  three  transverse  lines;  but  they  are  less  distinct 
than  those  in  front :  this  surface  affords  attachment  below,  on  each  side,  to  the 
Triangularis  sterni  muscle,  and  occasionally  presents  the  posterior  opening  of 
the  sterna!  foramen.  The  superior  border  presents  an  oval  surface  for  articula- 
tion with  the  manubrium.  The  inferior  border  is  narrow,  and  articulates  with 
the  ensiform  appendix.  Each  lateral  {tonler  presents  at  each  superior  angle  n 
.small  facet,  which,  with  a  similar  facet  on  the  manubrium,  forms  a  cavity  for 
the  cartihige  of  the  seoond  rib;  the  four  succeeding  angular  depressions  receive 
the  cartilages  of  the  third,  fourth,  fiflb,  and  sixth  ribs,  whilst  each  inferior  angle 
presents  a  small  facet,  which,  with  a  corresponding  one  on  the  ensiform  appen- 
<lix,  forms  a  notch  for  tho  cartilage  of  tho  seventh  rib.  These  articular  depres- 
sionsare  separated  by  asories  of  curved  intcr-articular  intervals,  which  dimmish 
in  length  from  above  downwards,  and  correspond  to  the  intercostal  spaoea. 
Most  of  tho  cartilages  belonging  to  the  true  ribs,  aa  will  be  neen  from  the  fore- 
going description,  articulate  with  the  sternum  at  the  line  of  junction  of  two  of 
its  primitive  oomp<jneut  segments.  This  is  well  seen  in  many  of  the  lower 
animals,  where  the  separule  parts  of  the  bone  remain  ununited  longer  than  in 
man,  In  this  respect  a  striking  analngy  exists  between  the  mode  of  connoctioQ 
of  the  ribs  with  the  vertebral  column,  and  the  connection  of  their  cartilages 
with  the  sternal  oolumn. 
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The    Thinl  PiW^  of  ibe 
.  sternum,    tha   Erui/orm   or 
[  JRpMd    A/'pendix^    h    the 
Ismanaal  of  uie  three;  it  ia 
!  thin  and  doogated  in  form, 
cartilsginouit  in  stracture  in 
Tuuth,  bat  more  or  less  on- 
■  sified  at  its  upi>er  part  ia  the 
sdolt.      It8   atUrrinr   3Ur/ae€ 
affortU   attaohmcnt    to   the 
costo-xipboid   ligament;  its 
ffMsicrior  nnrfuff,  to  BOme  of 
[•the  fibres  of  the  Diaphragm 
[•od      Tria  n^  u  laru^      Sterni 
inaclea:   ita   lal-'ral  bordera^ 
3  the   aponeurosis  of  ihe 
abdnminal  mascles.  Above, 
it    u    continnoas   with    the 
lower  end  of  the  gladiolus; 
below,  by  its   ])oiiitcd   ex- 
'ireniitv,  it  girea  attachmeat 
totheiinea  alba,  and  iiteaoh 
superior  angle  presents  n  fa- 
cet for  the  lower  half  of  the 
cartilage  of  the  sevutith  rib. 
[This  portion  of  tlie  Btemuin 
[S»  Tery  various  in  appear 
Booe,1>eing  somotimes  point- 
ed, broad,  and   ihin,  some* 
limes  bifld,  or  i>erfui-atf)d  by 
a  roand  hole,  occasionally 
curved,  or  deflected  conside- 
rably to  one  or  the  other 
ude. 

iSlrwIure.  The  bone  is 
composed  of  delicate  cancel- 
lalea  texture,  covered  by  a 
thin  layer  of  coinpaut  ti^ue, 
whii^h  is  thickest  in  the 
maaubrium,  between  the  ar- 
ticular faeets  for  the  cUvi- 
olee. 

DwelopmenL  The  ater- 
Dom,  including  the  ensiform 
appendix,  ia  developed  by 
niz  oentrea;  one  for  tlie  ftrat 
piece,  or  manubrium,  four 
for  the  second  piece  or  gla- 
diolus, and  one  For  the  en- 
siform appendix.  Up  to  the 
middle  of  fwlal  tife.the  ster- 
Qora  is  entirely  citrtilnglnous, 
and  when  ossification  takea 
place,  the  oifaiific  granules 
are  deposited  in  the  middle 
f'l'thi?  intervals  between  the 
aiiiuutar  Llepressiotis  for  the 
13 
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costal  cartilages,  in  the  following  order  (Fig  1S8).  In  the  first  piece,  between 
the  fiilh  uud  sixth  mouths;  iu  tbu  second  and  third,  between  the  sixth  and 
seventh  months;  in  the  fourth  piece,  tit  ilie  niiiih  month;  in  ihe  fifth,  within 
the  first  year,  or  between  the  first  am,!  second  yeara  after  birth;  and  in  the 
ensiform  appendix,  between  the  second  aud  the  seventeenth  or  cighte«n1h 
years,  by  a  single  centre  which  makes  its  appearance  at  the  upper  part,  and 
proceeds  gradually  downwards.  To  these  may  bo  added,  the  oeuaaionnl  exist- 
ence, as  aescribQii  by  Brcschet,  of  two  smuU  opisiernal  centres,  which  make 
their  appearance  one  on  each  side  of  the  interclavicular  notch.  These  are  re- 
garded by  hini  as  the  anterior  rudiments  of  a  rib,  of  which  the  posterior  rudi- 
ment is  the  anterior  lamina  of  the  transverse  process  of  the  seventh  cervical 
vertebra.  It  occasionally  happens  that  some  of  the  segmenla  are  formed  from 
more  than  one  centre,  tlio  number  and  position  of  whieh  vary  (I^ig- 140).  Thus 
the  first  piece  may  have  two,  three,  or  even  sis  centres.  When  two  are  pre- 
Bent,  they  are  generally  situated  one  above  the  other,  the  upper  one  being  the 
larger;  the  second  piece  has  seldom  more  than  one;  the  third,  fourth,  and  fifth 
pieces  are  often  formed  fmm  two  centres  placed  laterally,  the  irr^alar 
union  of  which  will  serve  to  explain  the  occasional  occurrence  of  the  sternal 
foramen  (Fig.  141),  or  of  the  vertical  fissure  which  occasionally  intersects  this 
part  of  the  bone.  Union  of  the  various  centres  commences  from  below,  and 
proceeds  upwards,  taking  place  in  the  following  order  (Fig.  13ft).  Tho  fifth 
piece  is  joined  to  the  fourth  soon  after  puberty;  tho  fourth  to  tho  third,  b(t- 
tween  the  twentieth  and  twenty-fifth  years;  the  third  to  the  second,  between 
tho  thirty -fifth  and  fortiolh  years;  the  second  is  rarely  joined  to  the  first  except 
in  very  advanced  age. 

ATtiatlntioTis,    \\  ith  the  clavicles,  and  seven  costal  cartilages  on  each  side. 

AttacJimerit  of  Muficlea.  The  Pectornlis  Major,  Storno-clcido- mastoid.  Sterno- 
hyoid, Slerno-thyroid,  Triangularis  Stcrni,  aponeurosis  of  the  Obliquus  Ex- 
temns,  Obliquus  Intemus,  and  Tronsversalis  muscles,  Rectus  Abdominis  and 
Diaphragm. 

The  Ribs. 

The  Ribs  are  elastic  arches  of  bone,  winch  form  the  chief  part  of  the  thoracic 
walls.  They  are  twelve  in  number  on  oacli  side;  but  this  number  may  bo  in- 
creased by  the  development  of  a  cervical  or  lumbar  rib,  or  may  bo  diminished 
to  eleven.  The  first  seven  are  connected  behind  with  the  spine,  and  in  front 
with  the  sternum,  through  the  intervention  of  the  costal  carltlagea,  they  arc 
called  tfrU'hro-sUtnial,  or  tnte  riAs.  The  remaining  five  are  /at*e  nm;  of  these 
tho  first  three,  being  connected  behind  with  the  spiae,  and  in  front  with  the 
costal  cartilages,  are  called  the  vtridiro-cosUil  r/ia;  the  last  two  are  connected 
with  the  vertebral  only,  being  free  at  their  anterior  extremities;  they  are  termed 
vertebral  ot  Jlaating  ribs.  The  ribs  vary  in  their  direction,  the  upper  oues  bmng 
placed  nearly  at  right  angles  with  the  spine,  the  lower  ones  obliquely,  so  that 
the  anterior  e,\treniity  is  lower  than  the  posterior.  The  exteut  of  obliquity 
reauhcs  it^s  maximum  at  tho  ninth  rib,  and  gnulually  decreases  from  tbac  rib 
to  the  twelfth.  The  ribs  are  situated  one  beneath  the  other  in  such  «  manner 
that  spaces  are  left  between  them,  whieh  are  called  intercoelal  epaca.  Their 
length  corresponds  to  the  length  of  the  ribs,  their  breadth  is  more  considorablo 
iu  front  than  behind,  and  between  the  upper  than  between  the  lower  ribs.  Tho 
ribs  increase  in  length  from  the  first  to  the  seventh,  when  they  again  diminish 
to  the  twelfth.  In  breadth  they  decrease  from  above  downwards;  in  each  rib 
the  greatest  breadth  is  at  the  sternal  extremity. 

Citmvion  Charm-iers  of  the  RVts  (Fig.  142).  A  rib  from  tho  middle  of  tho 
series  should  be  taken  in  order  to  study  the  common  characters  of  the  ribs. 

Each  rib  presents  two  extremities,  a  posterior  or  vertebral,  an  interior  or 
stomal,  and  an  intervening  )K>rtion,  the  body  or  shaft.  Tho  pntttri'or  or  writbral 
extremiis/  presents  for  examination  a  head,  neck,  and  tuberotiity.    Tbe  keoU 
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(Tig.  143)  is  marked  hy  a.  kitlney-ahaped  articu-  Fig.  14 
iar  carrace,  divided  by  a  horizontal  ridge  into 
two  fiiutfts  for  artiuulatiun  with  the  costal  cavity 
formed  by  the  junction  of  rhe  bodies  of  two 
GODtigiiouA  dors&l  vertebrw;  the  upper  facet  ia 
smalt,  the  inferior  one  of  largo  size;  the  ridge 
separating  them  serves  for  the  attachment  of 
the  ioter  articular  ligament. 

The  neek  ia  that  flattened  portion  of  the  rib 
which  exttjuds  outwards  from  the  bead;  it  Is 
aboQt  an  inuh  long,  and  rest:)  u|7on  the  tran^ 
Terse  pr«»ccss  of  the  lower  of  the  two  vertebrae 
with  which  the  head  articulates.  Its  anterior 
turfarx  is  flat  and  smooth,  \\^s  •postfrior  rough,  for 
the  attachment  of  the  middle  cost  o- trans  verse 
ligament,  and  perforated  hy  numerous  foramina, 
the  direction  of  which  is  less  constant  than  those 
found  on  the  inner  surface  of  the  uhafl.  Of  its 
two  borders,  the  aujterietr  presents  a  rough  cresC 
for  the  attachment  of  the  anterior  costO'trans* 
ver»o  ligament;  its  inferior  l>onIer  is  rounded. 
On  the  posterior  surface  of  the  neck,  just  whero 
it  Joins  the  shaf^,  and  nearer  the  lower  than  the 
upper  border,  is  an  eminence — the  tuberosity  or 
tubercle;  it  consists  of  an  articular  and  a  non- 
articular  portion.  1h«  articular  pordvn,  the  most 
internal  and  inferior  of  the  two,  preaents  a  small 
oval  surface,  for  articulation  with  the  extremity 
of  the  transverse  process  of  the  lower  of  tho  two 
vertebra  to  which  the  head  is  connected.  Tho 
non-artictilar  j»irti(m  is  a  rough  elevation,  which 
affbrdfl  attachment  to  the  pojitcrior  cosiO'irans- 
verse  ligament.  The  tubercle  is  much  more 
prominent  in  the  upper  than  in  the  lower  ribs. 

The  fJia/t  is  thin  and  flat,  so  as  to  present  two 
forfaees,  an  external  and  an  internal ;  and  two 
borders,  a  superior  and  an  inferior.  Tho  exter' 
nnt  surface  is  convex,  smooth,  and  marked,  at  its 
back  part,  a  little  in  front  of  tho  tuberositv,  hy 
a  prominent  line,  directed  ohliquely  from  above, 
downwards  and  outwards;  this  gives  attachment 
to  a  tendon  of  the  Sauru-lumbalis  muscle,  and  ia 
called  the  mufU.  At  this  point,  the  rib  is  bent 
ia  two  directions.  If  the  rib  is  laid  upon  ita 
lowor  border,  it  will  be  soon  that  tho  anterior 
portion  of  the  shaft,  as  far  as  the  angle,  rests 
upon  this  margin,  while  tho  vertebral  end  of  the 
bone,  beyond  the  angle,  is  bent  inwards,  and  at 
tli«  same  time  tilted  upwards.  The  interval  b«- 
tweea  the  angle  and  the  tuberosity  increases  gra-  ^ 

daally  from  the  second  to  the  tenth  rib.    The  por-  ^ 

lioo  of  Imuu  between  these  two  parts  is  rounded, 
roqgh,  and  irregnlar,  and  serves  for  the  attach-  ^ 

itteot  of  the  Longissimus  Uorsi.     The  portion  of  » 

bono  between  the  angle  and  eternal  extremity  is 
■Iso  slighilv  twit»ied  upon  its  own  axis,  tho  external  surface  looking  iluwnward;* 
behind  tho  angle,  a  litile  upwards  in  front  of  it.    This  eurfaue  presents,  towards 
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its  Btornal  extremity,  an  oblique  linu,  ihe  anterior  (tngle.  Thti  iniemal  surfaee 
isoODCUve,  smauih,  directuil  a  littlu  upwards  bebiud  tlio  auglu;  a  Utile  down- 
Fig.  143. — Tertebral  Extremity  of  a  Bib.    ExteniKl  Sarrucc. 
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V&rds  in  front  of  it.    This  surface  h  marked  by  a  ridge,  wbicli  commences  at 

the  lower  extremity  of  the  bead;  it  i^  strongly  marked  as  far  as  llic  inner  «ido 
of  the  angle,  and  gradually  becomes  lost  at  the  junction  of  the  anterior  with 
the  middle  third  of  the  bona.  The  interval  between  it  and  the  inferior  border 
is  dtwply  grooved,  to  lodge  the  intercotital  vessels  and  oervo.  At  ihc  back  part 
of  the  bone,  this  groove  belongs  to  the  inferior  border,  but  just  in  front  of  the 
angle,  where  it  is  dcwpest  and  broadest,  it  corresponds  to  the  internal  surface. 
The  sni>orior  edge  of  iho  groove  is  roiinde<i;  it  servos  for  the  attachment  of 
the  Internal  Intercostal  muscle.  Tho  inferior  edge  corresponds  to  the  lower 
mai^in  of  the  rib,  and  gives  attachment  to  the  External  Inleroostal.  Within 
the  groove  are  seen  the  orifices  of  numerous  small  foramina,  which  traverse 
the  wall  of  the  shaft  obliquely  from  before  baekwards.  The  9\tj>in-ior  hordfr, 
thick  and  rounded,  ia  marked  by  an  external  and  an  internal  lip,  more  distinct 
behind  than  in  front;  they  serve  for  the  attachment  of  the  External  and  Inter- 
nal Intercostal  muscles.  The  inferior  htmier,  thin  and  sharp,  has  attached,  the 
External  Intercostal  muscle.  The  anterior  or  sternal  extremity  is  flattened, 
and  presents  a  porous  oval  conoave  depresaion,  into  which  the  costal  cartilage 
Ls  receive*!. 

Peatliar  Tiihs.  Tlie  ribs  which  require  especial  consideration  are  five  in 
number,  viz.,  the  first,  second,  tenth,  eleventh,  and  twclflh. 

The  first  Tib  (Fig.  144)  is  one  of  the  shortcjtt  and  tho  most  curved  of  all  the 
ribs;  it  is  broad,  But,  and  placed  horizontally  at  the  upper  part  of  the  thorax, 
its  surfaces  looking  apwarda  and  downwards,  and  its  borders  inwards  and  out- 
wards. The  head  \a  of  small  size,  rounded,  and  projwnta  only  a  single  arcioular 
facet  for  articulation  with  the  body  of  the  first  dorsal  vertebra.  Tho  neck  is 
narrow  and  rounded.  'V\\&  iuhnvsihj,  thick  and  prominent,  re^ds  on  the  outer 
border.  There  is  no  angle,  and  the  shaft  is  not  twisted  on  ite  axis.  Tho  upper 
surface  of  the  shai^  ia  marked  by  two  shallow  depree«ions,  separated  from  one 
another  by  a  ridge,  whiuh  becomes  more  prominent  towards  the  internal  border, 
where  it  terminates  in  a  tubercle:  this  tubercle  and  ridge  serve  for  the  attach- 
ment of  the  Scalenus  Anticus  muscle,  the  groove  in  front  of  il  iransmitling  the 
subclavian  vein;  that  behind  it,  tho  subclavian  artery.  Between  the  groove 
for  the  subclavian  artery  and  the  tuberosity  is  a  depression  for  the  attachment 
of  the  Scalenus  Medius  muscle.  The  wrukr  surface  is  smooth,  and  destitute  of 
the  groove  observed  on  the  other  ribs.  The  outer  border  ia  convex,  thick,  and 
roundud;  tlio  inner,  concave,  thin,  and  sharp,  and  marked  aboat  its  centre  by 
the  tubercle  before  mentioned.  Tho  anterior  extremity  ia  larger  and  thicker  than 
any  of  the  other  riba. 

The  sccdrul  rib  (Fig.  140)  ia  much  longer  thnn  the  first,  but  bears  a  very  con* 
sidcrnble  re^mblance  to  it  in  the  direction  of  its  curvature.  The  non-articular 
portion  of  tho  tuberosity  is  occasionally  only  slightly  marked.  The  itnglf  is 
slight,  and  situated  close  to  the  tuberosity,  and  the  shall  is  not  twisted,  so  that 
both  ends  touch  any  plane  surface  upon  wliich  it.  may  be  laid.  The  shaft  is  not 
horizontal,  like  that  of  tho  first  rib;  its  outer  surface^  which  is  oonvex,  looking 
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meatuses,  formed  between  tbree  horizontal  plates  of  bone  that  spring  from  it; 
they  are  termed  the  superior,  middle,  and  mferior  meatuses  of  the  nose.  The 
superior  meatus,  the  smallest  of  the  three,  is  situated  at  the  upper  and  back  part 
of  eaoh  nasal  fossa,  occupying  the  posterior  third  of  the  outer  wall.    It  is 

Slg.  134.— Inner  WrU  of  Nasal  Fosese,  or  Septam  of  Nobb. 


Gtatt  of  JPaUu Bang 


situated  between  the  superior  and  middle  turbinated  bones,  and  has  opening 
into  it  two  foramina,  the  spheno-palatine  at  the  back  of  its  outer  wall,  the  pos- 
terior ethmoidal  cells  at  the  front  part  of  the  upper  wall.  The  opening  of  the 
sphenoidal  sinuses  is  nsually  at  the  upper  and  Imck  part  of  the  nasal  fossse,  im- 
mediately behind  the  superior  turbinated  bone.  The  middle  meatus  is  situated 
between  the  middle  and  inferior  turbinated  bones,  and  occupies  the  posterior 
two-thirds  of  the  outer  wall  of  the  nasal  fossa.  It  presents  two  apertures.  In 
front  is  the  orifice  of  the  infundibulum,  by  which  the  middle  meatus  communi- 
cates with  the  anterior  ethmoidal  cells,  and  through  these  with  the  frontal 
sinuses.  At  the  centre  of  the  outer  wall  is  the  orifice  of  the  antrum,  which 
varies  somewhat  as  to  its  exact  position  in  different  skulls.  The  inferior  meatm, 
the  largest  of  the  three,  is  the  space  between  the  inferior  turbinated  bone  and 
the  floor  of  the  nasal  fossa.  It  extends  along  the  entire  length  of  the  outer 
wall  of  the  nose,  is  broader  in  front  than  behind,  and  presents  anteriorly  the 
lower  orifice  of  the  lachrymal  canal. 

Os  Htoidks. 

The  Hyoid  Bone  is  named  from  its  resemblance  to  the  Greek  TJpsilon;  it  is 
also  called  the  lingual  bone,  because  it  supports  the  tongue,  and  gives  attach- 
ment to  its  numerous  muscles.  It  Is  a  bony  arch,  shaped  like  a  horseshoe,  and 
consisting  of  five  segments,  a  body,  two  greater  cornua,  and  two  lesser  cornua. 

The  Sody  forms  the  central  part  of  the  bone,  and  is  of  a  quadrilateral  form: 
its  anterior  surface  (Fig.  136)  convex,  directed  forwards  and  upwards,  is  divided 
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.Structure.  The  ribs  oonaist  of  cancellous  lisaue,  inclosed  In  a  thin  compact 
lajer. 

iMw&jwieni.  Eack  rib,  with  tlio  exception  of  the  liist  two,  is  developed  by 
(Area  centrcii,  one  for  the  Rhafl,  one  for  the  head,  and  one  for  the  tuberolc.  The 
last  two  have  only  two  centres,  that  for  the  tubercle  being  wauiiog.  Ossification 
oomtneuues  in  the  body  of  the  ribs  at  ii  very  early  periou,  beforo  Ils  a[)pcaraiice 
in  the  vertebra;.  Tlio  cpipliysis  of  the  hea<i,  which  is  of  a  slighi.Iv  angular 
shape,  and  that  for  the  tubercle,  of  a  lenticnlar  form,  make  their  api>earauco 
between  the  sixteenth  and  twentieth  yeara,  and  are  not  united  lo  the  rest  of  the 
bone  until  about  the  twenty-fifth  year. 

AUacfiment  o/  Musc!e$.  The  Iiilereo^talis  Scalenus  Anticus,  Scalenus  Mediua, 
Scalenus  Posticus,  Pecioralis  Minor,  Serratus  Magnus,  Obliquns  Externus, 
Transversal  is,  Quadratus  Lumboruin,  Diaphragm,  Latissimus  Dorsi,  Serratus 
Posticus  Superior,  Serratus  I'osticus  Inferior,  Sacro-lumballs,  MubcuIus  Acccs- 
sorius  nil  Sacro-lumbalern,  Longiaaimus  Dorsi,  Cervioalis  Asoeodens,  Levatores 
Costarum. 

Tde  Costal  Cartilages. 

The  Costal  Cartilages  (Fig.  18fi)  are  white  elastic  structures,  whicb  serve  to 
prolong  the  ribs,  forward  lo  the  front  of  the  chest,  and  contribulo  very  ma- 
terially to  the  elasticity  of  its  walls.  The  first  seven  arc  connected  with  the 
sternum,  the  next  three  with  the  lower  boi-der  of  the  cartilage  of  the  preceding 
rib.  The  cartilages  of  the  last  two  rib-s  which  have  iiointi?d  extremities,  float 
freely  in  the  walls  of  the  abdomen.  Like  the  riba,  the  costal  cartilagt:^  vary 
in  their  length,  breadth,  and  dirwtion.  Thoy  increa.-^o  in  lengtli  from  the  first 
to  the  seventh,  then  gradually  diniinisli  to  the  last.  They  diminish  in  breadth, 
as  well  as  the-  intervals  between  them,  from  ihe  first  to  llio  last.  They  are 
broad  at  their  attachment  to  the  ribs,  and  taper  towards  their  sternal  extremi- 
ties,  excepting  the  first  two,  which  are  of  the  same  breadth  throughout,  and  the 
sixth,  seventh,  and  eighth,  which  are  enlargi'd  where  their  margins  are  in  con- 
tact. In  direction  they  also  vary;  the  fir.m  descends  a  little,  the  second  is  hori- 
zontal, the  third  asceuds  slightly,  whilst  all  the  re«t  follow  the  course  of  the 
ribs  for  a  short  extent,  and  then  ascend  to  the  slornuin  or  preceding  cartilage. 
Each  costal  cartilage  presents  two  surfaces,  two  borders,  and  two  extremities. 
The  anterior  surface  is  convex,  and  looks  forwards  and  upwards;  that  of  tho 
first  gives  attachment  to  the  costoclavicular  ligament;  that  of  the  first,  second, 
third,  fourth,  fifth,  and  sixth,  at  their  sternal  ends,  to  the  Pcctomlis  Major.  The 
others  are  covered  by,  and  give  partial  atLachmcat  to,  some  of  the  great  flat 
muscles  of  the  abdomen.  The  pasterior  surface  is  concave,  and  directed  back* 
wards  and  downwards,  the  six  or  seven  inferior  ones  affording  attachment  to 
the  Transversalis  muscle  and  tho  Lliaphragm.  Of  the  two  borders,  tho  sufwrior 
is  concave;  the  inferior  convex;  they  afford  attachment  to  the  Intercostal 
muscles,  the  U|>per  border  of  the  sixth  giving  attachment  to  the  Pecloralis 
Major  muscle.  The  contiguous  borders  of  the  sixth,  seventh,  and  eighth,  and 
sometimes  the  ninth  and  tenth  costal  curtilages  present  smooth  oblong  surfaces 
at  tho  points  where  thoy  articulate.  Of  tho  two  extremities,  the  outer  one  is 
continuous  with  the  osseous  tissue  of  tho  rib  to  which  it  belongs.  The  inner 
extremity  of  the  first  is  continuous  with  the  sternum;  the  six  succeeding  ones 
have  rounded  extremities,  which  are  receivetl  into  shallow  concavities  on  [lie 
lateral  margins  of  the  sternum.  The  inner  extremities  of  the  eighth,  ninth,  and 
tenth  costal  cartilages  are  pointed,  and  lie  In  contact  with  the  cartilage  above. 
Those  of  the  eleventh  and  twelfth  are  free,  and  pointed. 

The  costal  cartilages  are  most  elastic  in  youth,  those  of  tiie  falsa  ribs  being 
more  so  than  tho  true.  In  old  age,  they  become  of  a  deep  yellow  color.  Under 
cortoin  disea.sed  conditions  they  are  prone  to  ossify.  Dr.  Humphry's  observa- 
lions  on  this  subject  havu  led  him  to  regard  the  ossification  of  the  co!<tal  car- 
tilages as  a  sign  of  disease  rather  than  of  ago.     '*The  ossification  takes  place 
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■  in  It©  first  cartilftge  sooner  than  in  the  others;  and  in  men  more  fVequently, 
mod  at  an  earlier  period  of  life  ibau  in  women." 

Attaelimait  of  ifusclfs.  The  Suhclaviiis,  8terno-thyroid,  Fdctoralifl  Major, 
Jntcniiil  Oblique,  Trans vcraaliv,  Bcctu^,  Diaphragm,  Trlangularia  Stemi,  Inior- 
nal  and  fixtcrnal  InturcostaJs. 

OF  THE  EXTREMITIES. 

The  Estrtmiitiea,  or  limbs,  are  those  long-jointed  appendages  of  the  body, 
vhich  arc  connected  to  the  trunk  by  one  end,  and  free  m  the  rest  of  their  ex- 
tent. They  lire /fur  in  number:  au  upper  or  thoracic  pair,  connected  with  the 
thorax  througli  the  intervention  of  the  shoulder,  ana  fmbscrvient  mainly  to 
toct  and  prehension;  and  a  lower  pair,  connected  with  the  pelvis,  intended  for 
support  and  locoinotion.  Both  pairs  of  limbs  are  coa.strucled  after  one  common 
trpe,  Ro  that  they  present  numerous  analogies ;  while  at  the  aamo  time  certain 
diflerences  are  observed  in  each,  dependent  on  the  peculiar  offices  they  perform. 


OP  TITE  UPPER  EXTREMITY. 

The  Upper  Extremity  consists  of  the  Arm,  tho  Forearm,  and  the  Hand.  Its 
continuitv  with  the  trunk  is  established  by  means  of  tho  Shoulder,  which  is 
bomologoua  with  the  ionotmuate  or  haunch  booe  in  tho  lower  limb. 

Tho  Shoalder  ie  placed  upon  tho  upper  part  and  side  of  the  cheat,  connect- 
ing the  upper  extremity  to  the  trunk;  it  consiMa  of  two  bones,  the  Claviole, 
and  the  Scapuk. 

The  Clavicle. 

Tho  Clavicle  {thvU,  a  "key"),  or  colbr-bune,  forms  the  anterior  portion  of 
the  shoulder.     It  is  a  long  bone,  curved  somewhat  like  ihe  italic  letter/,  and 

§'  laoed  nearly  horixontally  at  the  upper  and  anterior  part  of  the  thorax,  imme- 
iately  above  the  first  rib.  It  articulates  by  its  inner  extremity  with  the  upper 
border  of  the  siemum,  and,  by  its  outer  extremity,  with  the  acromion  process 
of  theecupula;  serving  to  sustain  the  upper  extremity  in  the  various  positions 
which  it  ast^uraes,  whilst,  at  the  same  time,  it  allows  of  great  latitude  of  motion 
in  the  arm.  The  clavicle  is  nearly  horiaontal.  It  presents  a  double  curvature, 
when  looke<t  at  in  front;  the  convexity  being  forwards  at  the  siornAl  c-nj,  and 

[the  concavity  at  the  scapular  oud.  Its  outer  tlilrd  is  flattened  from  above  down- 

Nrards,  and  extends  in  the  natural  position  of  tho  bone,  from  tho  coracoid  pro* 
ecss  to  the  acromion.  Its  inner  two-thirds  aru  of  a  cylindrical  form,  and  extend 
&om  the  stijrniiin  to  the  curacoid  process  of  the  scapula. 

ExUrncl  or  Flaitnied  Portion.  The  otUer  lltinl  is  Hattcned  from  above  down- 
wards, so  as  to  pre^^ent  two  surfaces,  an  upper  and  a  lower ;  and  two  borders, 
an  anterior  and  a  posterior.  The  upjter  aur/ace  is  Hattened,  rough,  mark<»1  by 
impressions  for  the  attachment  of  the  Deltoid  in  front,  and  tho  Trapezius  be- 
hind: between  these  two  impressions,  externally,  a  small  portion  of  the  bone 

■  Is  subcutaneous.  The  uruW  anr/ar.^  is  flattened.  At  its  posterior  border,  where 
the  prismatic  joins  with  the  fhutened  portion,  is  a  rough  eminence,  the  cownrf 

.tvherr.ie;  this,  io  the  natural  posiiinn  of  the  bone,  surmounts  the  coracoid  pro- 
cess of  the  M^pula,  and  gives  attachment  to  the  conoid  ligament.  From  tht« 
tubercle,  an  oblique  line,  ooeaaiooally  a  depression,  p»»es  forwards  and  out- 
wards Ui  near  the  outer  end  of  the  anterior  border;  it  is  called  the  ohUqut  line, 
and  affords  attachment  to  the  trapezoid  ligament.  The  anterior  border  is  con- 
cave, thin,  and  rough':  it  limits  the  attachment  of  the  Deltoid,  and  occasionally 
presents,  near  tho  centre,  a  tnhorcle,  the  drhfnl  tulifrt^i',  which  is  sometimes  dis- 
linct  in  the  Jiving  subject.  The  posterior  border  is  convex,  rough,  broader  tbao 
the  jmterior,  and  gives  attachment  to  the  Trapezius. 


Internal  or  CyUndrtcal  Portion.  The  cylindrical  portion  forms  tlie  inner  two- 
thirds  of  the  boue.  It  is  curved,  so  a»  b^  u^^uvex  iu  truut,  ooocave  behind,  and 
is  marked  by  three  borders  separating  three  Burfauos.  The  anifrior  border  is 
coiittQuous  with  the  anterior  margin  of  the  flat  portion.  At  its  coin  men  cement 
it  id  8mo[>tli  and  corresponds  to  the  interval  between  theatiachmentof  the  Poo- 
toralis  Mfljor  and  T)dtoid  muscles;  about  the  ecntre  of  the  clavicle  it  divides 
to  inclose  an  elliptical  apace  for  the  attuchment  of  the  clavicular  portion  of  the 
Pcctoralis  Major.  This  space  extends  inwards  as  far  as  the  anterior  margin  of 
the  sternal  extremity.  The  superior  border  is  eoutiuuous  with  the  posterior 
margin  of  the  flat  portion,  and  separates  the  anterior  from  the  posterior  surDicu. 
At  its  commencement  it  is  smooth  and  rounded,  becomes  rough  towards  tbfl 
inner  third  for  the  attachment  of  the  Sterno-mostoid  muscle,  and  terminates  at 
the  upper  angle  of  the  sternal  extremity.  The  posterior  or  subclavian  bonier 
separates  tho  posterior  from  the  inferior  surface,  and  esctends  from  the  conoid 
tuoerclo  to  tho  rhomboid  impression.  It  forms  the  posterior  boundary  of  the 
groove  for  the  Subclavius  muscle,  and  gives  attachment  to  the  fascia  which 
incloses  that  muscle.  The  anterior  surface  is  included  between  the  superior  and 
anterior  borders.  It  is  directed  forwards  and  a  littlu  upwards  at  the  stenial 
end,  outwards  and  still  more  upwards  at  the  acromial  extremity,  where  it  be- 
comes continuoua  with  the  upper  surface  of  the  flat  portion.  £fxternally,  it  is 
smooth,  convex,  nearly  aubontancoua,  being  covered  only  bv  the  Platysma ; 
but  corresponding  to  the  inner  half  of  the  bone,  it  is  divided  \>y  a  more  or  lesa 
prominent  Htio  into  two  part.s:  an  anterior  poriion,  elliptical  in  form^  rough, 
and  slightly  convex,  for  the  attaohment  of  the  Pcctoralis  Major;  and  an  npper 
part,  which  is  rough  behind,  for  the  attachment  of  the  Stenio-cteido-mastoid. 
Between  the  two  muscuhir  impressions  i:?  a  small  subcmauyous  interval.    The 


Fig'  L49.— Left  CUricIc^    Anterior  Surroco. 
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Fig.  I.W.— Left  Clavicle.    Inferigr  Surface. 


posterior  or  cervical  tnrfact.  is  smixith,  flat,  directs*!  vertically,  and  looks  bftcfc- 
wards  towards  the  root  of  the  neck.  It  is  limited,  above,  by  the  superior  bor- 
der; below,  by  the  subclavian  border;  internaHv,  bv  the  margin  of  the  sternal 
extremity:  extemally,  it  i^t  continuous  with  the  posterior  border  of  the  flat 
portion.  It  is  coauave  from  within  outwards,  and  i.s  in  relation,  by  its  lower 
Jiarl,  with  the  suprascapular  vessels.     It  gives  attachment,  near  the  sternal 
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extremity,  to  part  of  the  Sterao-hvoid  musule;  and  presents,  at  or  near  the 
middle,  a  foram«ti,  directed  ohiiqiioly  outwards,   winch  transtnita  the  chief 
nulrieot  artery  of  the  bone    Sometimes,  there  arc  tiro  foramina  on  the  poste- 
rior sarfaoe^  or  one  on  the  posterior,  the  other  on  the  inferioT  surface.     The 
.^^trw  OT  subclamrm  surfaef  ia  bounded,  in  front,  by  the  anterior  border;  be- 
hind by  the  subclavian  border.   It  ia  narrow  internally,  but  gradually  increases 
in  width  externally,  and  ia  continuous  with  the  under  aurrace  of  the  6at  por- 
itioD.    Commencing  at  the  sternal  extremity  may  be  seen  a  small  facet  for  arti- 
itation  with  the  cartilage  of  the  lii'st  rib.  This  \a  continuous  with  theurticular 
ir&ee  at  the  sternal  end  of  the  bone.     External  to  this  ia  a  broad  ruueh  im- 
jtreaston,  the  rhomboid,  rather  more  than  an  inch  in  length,  for  the  attachment 
tof  the  costa- clavicular  (rhomboid)  ligament     The  remaining  part  of  thi."  8ur- 
l&oe  lit  occupied   by  a  longitiidiual   groove,  the  subclavian  groove,  broad   and 
iBmoolb  exteriKLtly;  narrow  and  more  uuereu  internally  i  it  gives  attachment 
tba  Snbclaviud  muscle,  and,  by  its  anterior  margin,  to  the  t«trong  aponea- 
ut  which  incloses  it.    Not  nnfrequcntly  this  groove  is  subdivided  into  two 
parts  by  a  longitudinal   line,  which  gives  attachment  to  the  intermuscular 
?tuum  of  theSubctaviua  muscle. 

The  inurtuxl  or  sternal  end  of  the  clavicle  ia  triangular  in  form,  directed  in* 

irds,  and  a  little  downwards  and  forwanis;  and  prasents  on  articular  facet, 

leave  from  before  backwards,  ooover  from  above  downwards,  which  articu- 

kt«a  with  the  sternum  through  the  intervention  of  an  inter-articular  fibro-car- 

lilftge;  the  circumference  of  the  articular  surface  is  rough,  for  the  attachment 

jf  numerous  ligaments.     This  surface  ia  continuous  with  the  costal  facet  on  the 

kinner  end  uf  tlie  inferior  or  subclavian  surface,  which  articulates  with  the  cor- 

^tihwe  of  tlio  first  rib. 

The  auUr  or  acromial  exlremity,  directed  outwards  and  forwards,  presents  a 
I  email,  flattened,  oval  facet,  which  looks  obliquely  downwards  and  inwards,  for 
lArticulatiou  with  the  acromion  process  of  the  scapula.  The  direction  of  Lhis 
isurfaro  serves  to  explain  the  greater  fref{uency  of  disk>oation  upwards  rather 
[than  downwards,  beneath  the  acromion  proccts.  The  circumference  of  the  arti- 
cnlar  facet  is  rough,  especially  above,  for  the  attachment  of  the  acromio- clavi- 
cular ligaments. 

Ptttiliariliea  of  the  Bwfi  in  the  Sexc$  and  in  Twlivid\tahi.  In  the  female,  the 
clavicle  ia  generally  leas  curved,  smoother,  and  more  slender  than  in  the  male. 
In  those  persona  who  perform  considerable  manual  labor,  which  brings  into 
couBtant  action  the  musi;les  connected  with  this  bone,  it  acquires  considerable 
balk,  becomes  shorter,  more  curved,  its  ridges  for  muscular  attachment  become 
prominently  marked,  and  its  sternal  end  of  a  prismatic  form.  The  right  cla- 
vicle is  generally  heavier,  thicker,  and  rougher,  and  often  shorter,  than  tlie  left. 
Stntct^re.  The  shaft,  as  well  as  the  cxirumiiies,  consists  of  cancellous  tissue, 
invested  in  a  irompact  layer  much  tliioker  in  the  centre  than  .^t  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  experiments  of  Mr. 
WanI,  it  has  oecn  shown  that  it  possesses  sufficient  longitudinal  elastic  foroe  to 
project  its  own  weight  nearly  two  feet  on  a  level  surface,  when  a  smart  blow  is 
•truck  on  it,  and  sufficient  transverse  elastio  force,  opposite  the  centre  of  its 
anterior  convexity,  to  throw  its  own  weight  about  a  foot.  This  extent  of  clastic 
power  must  serve  to  moderate  very  considerably  the  effect  of  concussions  re- 
ceived upon  the  pttint  of  the  shoulder. 

Dftrehpment.  By  ttiyi  centre.-*:  one  for  the  shafl,  and  one  for  the  sternal 
extremity.  The  centre  for  the  shaft  appears  very  early,  before  any  other  bone; 
the  centre  for  the  8tornal  end  makes  its  appearance  about  the  eighteenth  or 
Iwcotieth  year,  and  unites  with  the  rest  of  the  bone  a  few  years  ailcr. 
AHieitlations.  With  the  sternum,  scapula,  and  cartilage  of  the  6rst  rib. 
Attachmtnt  of  Afiucks.  The  Sier nuclei do-mastoid.  Trapezius,  I'eoioralia 
Migor,  Deltoid,  Subclarius,  and  Storno-hyoid. 
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The  Scapula, 

The  Scapula  forms  tlio  back  part  of  ihe  shoulder.  It  is  a  large  flat  bone, 
triangular  in  ^hapc,  situated  at  tue  poi^terior  aspect  and  iAd&  of  the  thorai:,  \yc 
tweeu  the  first  and  eighth  ribs,  its  poslehor  border  or  baae  beiug  atwul  an  iouh 
from,  and  nearly  parallel  with,  the  spinous  processes)  of  the  vertebra).  It  pro- 
sente  for  examinatiou  two  surfaces,  three  borders,  and  three  angles. 

The  author  tur/act,  or  vetUer  (Fig.  lol),  presents  a  broad  concavity,  the  sub- 
aoapular  fossa.    It  is  marked,  in  the  posterior  two-thirds,  by  several  oblique 

Fig.  l&L. — Left  Scapula.    Aoterior  Sarrace,  or  TantOT. 
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ridgee,  which  pass  from  behind  obliquely  outwards  and  upwards,  tbc  anterior 
third  being  smooth.  The  oblique  ridges  (rive  attachment  lo  the  tendinous  in- 
tersections, and  the  surfaces  between  them,  to  the  fleshy  fibres,  of  the  Sub- 
pcapularis  muscle.  The  anterior  third  of  the  fossa,  which  is  smoolh,  U  covered 
by,  but  does  not  afford  attachment  to,  the  fibres  of  this  mus<-le.  This  surface 
is  mparateil  from  the  posterior  bortlor  by  n  smooth  triangular  marfrin  at  the 
superior  nnd  ini'crior  angles,  and  lu  the  interval  between  these  by  a  oarrow 
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edge  which  uoflcn  deficient.  Tliis  mar;^'ii]al  surface  affords  atUchment  ibrough- 
fOUt  ils  QDiira  extant  to  the  Serrutu.-t  Maf^iius  muscle.     The  sabscupular  foaas 

preaeats  a  trausvcrae  depression  at  its  upper  part,  called  the  subacajmltr  an^le; 

R  is  in  this  sitaatiou  Lliat  the  Iomm  is  doepeift;  so  that  the  thickest  part  of  the 

Sabscapalaris  mnacle  lies  in  a  line  paraliol  with  the  glenoid  cavity,  nud  must 
'ooosequeotly  operate  most  effectivelj  on  the  humerus  which  is  contaioed  in 
fshat  cavity. 

The  posterior  sur/aee^  or  dorsum  (Kig.  152),  is  arched  from  above  downwards 

alternately  convex  and  concave  I'rom  side  to  side.    It  is  subdivided  unequally 


,('»♦ 


Fig.  153.— Left  Scapula.    Posterior  Surface,  or  DorsDin. 
C9  racet'^ 
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[into  two  parts  bv  the  spine;  the  portion  above  tlie  spine  is  called  the  supra- 
f«pinous  fossa,  and  that  below  it,  the  infraspinous  fossa. 

The   supraspiTuma  fossa,  the  smaller  of  tbe  two,  Is  ooncavo,  smooth,  and 

broader,  at  the  vertebral  than  at  the  humeral  extremity.     It  afFordHattochnaenl 

by  its  inner  two-thirds  to  the  Supraapinatus  muscle. 
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The  in/raapinota /ossa  is  much  larger  ilian  tlie  preceding;  towards  its  veti^ 
bral  margin  a  shallow  concavity  i^  Aeen  at  im  upper  part;  iu  centre  presents  a 
promiueiit  convexity,  wliilat  towards  the  axillary  oortJer  is  a  deep  grtwve, 
which  runs  from  the  upper  towards  the  h>wcr  part.  Tho  inner  two-thii^ 
of  this  surl^u»  alford  attachment  to  the  infraspinatus  muscle;  tho  outer  fourth 
is  only  covered  by  it,  without  giving  origin  to  its  fibres.  This  surface  ia 
separated  from  the  axillary  border  by  an  elevated  ridge,  which  runs  from  the 
lower  part  of  the  glenoid  cavity,  downwards  and  backwards  to  the  posterior 
border,  about  an  inch  abovd  the  inferior  angle.  The  ridge  scrvea  for  the 
attachment  of  a  strong  aponeurosis,  which  separates  the  Infrftspinatus  from  the 
two  Teres  muscles.  Tho  surface  of  boue  between  this  line  and  the  axillary 
border  is  narrow  in  the  upper  two-thirds  of  hs  extent^  and  trsversed  near  its 
centre  by  a  groove  for  the  passage  of  the  dorgalis  scapulae  vewels;  it  affords 
attachment  to  tho  Teres  Minor.  Ita  lower  third  presents  a  broader,  somewhat 
triangalar  surface,  which  gives  origin  to  the  Teres  Major,  and  over  which 
glides  the  Latissimus  Dorsi ;  •sometimes  the  latter  muiscle  takes  origin  by  a  few 
fibna  itam  this  pare  The  broad  and  narrow  portiona  of  bono  above  alluded 
to  arc  separated  by  an  oblique  line,  which  runs  from  the  axillary  border, 
downwards  and  backwards;  to  It  is  attached  the  aponeurosis  separating  the 
tvTo  Teres  muscles  from  each  otiicr. 

The  sffine  ia  a  prominent  plate  of  bone,  which  crosses  obliquely  the  inner 
four-fifths  of  the  dorsum  of  the  scapula  at  its  upper  part,  and  eeparalos  the 
supra  from  the  infrasptnous  fossa;  it  commences  at  the  vertebral  border  by  a 
smooth  triangular  surfiice,  over  which  the  Trapezius  glides,  separated  from  the 
bone  by  a  bur<a;  and,  gradually  becoming  more  elevated  bs  il  pa^s'es  forwards, 
terminate-i  in  the  acromion  process  which  overhangs  the  shoulder  joint.  The 
spine  is  triangular  and  fattened  from  above  downwards,  ibi  apex  corresponding 
to  the  posterior  border;  its  base,  which  is  directed  outwards,  to  iho  neck  of 
the  scapula.  It  pre:sent8  two  surfaces  and  three  borders.  Its  sujierior  gur/aa 
is  concave,  assists  in  fanning  the  supraspinous  fossa,  and  aftbrds  attachment  lo 
part  of  the  Supraspiiiatus  muscle.  Its  in/rrior  utrfacr  forms  part  of  the  infra- 
spinoua  fossa,  givet^  origin  to  part  of  the  IntVaiipinatus  muscle,  and  presents 
near  its  centre  the  orifice  of  a  nutrient  canal.  Of  the  three  borders,  the 
anterior  is  attached  to  the  dorsum  of  the  bone;  the  posimor,  or  crest  of  the 
spine,  is  broad,  and  presents  two  li[)s,  and  an  intervening  rough  interval.  To 
the  superior  lip  is  attached  the  Trapezius,  to  the  extent  shown  in  the  figure. 
A  very  rough  prominence  is  generally  seen  occupying  that  portion  of  iho 
spine  which  receives  the  insertion  of  the  middle  and  inferior  fibres  of  this 
muscle.  To  the  inferior  lip,  throughout  its  whole  length,  is  attached  the 
Deltoid.  The  interval  between  the  lips  is  also  partly  covered  by  the  fibres  of 
these  muscles.  The  external  hortier,  tho  .shortest  of  the  three,  ia  slightly  con- 
cave, its  edges  thick  and  round,  continuous  above  wttb  the  under  surface  of 
the  aoromion  process;  below,  with  the  neck  of  the  scapula.  The  narrow 
portion  of  bone  external  to  this  border  serves  to  connect  the  supraspiDom 
and  infraspinous  fossie. 

The  aemmion  proresa,  so  called  from  forming  the  summit  of  the  shoulder 
(lUfKir,  a  summit;  •^M°f,  the  shoulder),  is  a  Inrge  and  somewhat  triangular  process, 
flattened  from  behind  forwards,  directed  at  first  a  little  outwards,  and  then 
curving  forwards  and  upwards, .«»  as  to  overhang  the  glenoid  cavity.  Its  upper 
surfucf,  directed  upwartls,  backwards,  and  outwards,  is  convex,  rough,  and  gives 
attachment  lo  some  fibres  of  the  Deltoid.  Its  itw/rr  snrfare  is  smooth  and  con- 
cave. Its  ouUr  border,  which  Is  thick  and  irrcgul.ir,  affords  attachment  to  the 
Deltoid  moacle.  Its  I'nn^r  margin,  shorter  than  the  outer,  is  concave,  gives 
attachment  to  a  portion  of  the  Trapezius  muscle,  and  presents  about  its  centre 
a  small  oval  surface,  for  articulation  with  the  scapular  end  of  the  clavicle.  Its 
apes,  which  corresponds  to  the  point  of  meeting  of  these  two  borders  iu  front, 
is  thin,  and  has  attached  to  it  the  oornco- acromial  ligament. 
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Of  the  three  borders  or  costse  of  the  scapula,  the  tuperior  is  the  sbortost  and 
thioDest;  it  ia  concavo,  lerniiiiatiDg  at  lUi  inner  extremity  at  the  superior  aDglo, 
at  \\a  outer  extremity  at  the  coracoid  proccts.  At  its  outer  part  ut  a  deep  semi* 
circular  notch,  the  suprascapular,  furmed  partly  by  the  base  of  the  uoracoid 
prooea*.  This  notch  is  converted  into  a  foratnen  oy  the  transverse  ligament, 
and  serves  for  the  passage  of  the  suprascapular  uerve.  The  adjacent  mariiin 
of  the  superior  border  uffords  attachment  to  the  Omo-hyoid  muiwle.  The 
cxlvmai  or  axillary  t/onltrf  is  the  thickest  of  the  three.  It  commences  above  at 
ihe  lower  margin  of  the  glenoid  cavity,  and  incJiues  oblitjuelv  downwards  and 
baclrvarda  to  the  inferior  angle.  Immediately  below  tbe  glenoid  cavity  is  a 
rough  depression  about  an  inuh  iu  length,  which  affords  attachment  to  the  long 
head  of  tbe  Triceps  muscle;  to  this  succeeds  a  longitudinal  groove,  which 
extends  as  far  as  its  lower  third,  and  affords  origin  to  part  of  the  Subacapularis 
muscle.  The  inferior  third  of  this  border  which  is  thin  and  sharp,  serves  for 
the  attachment  of  a  few  fibres  of  the  Teres  llajor  behind,  and  of  the  Subscnpn* 
laris  in  front  The  inttnuil  or  verUbml  border,  also  named  the  base,  is  the 
longest  of  the  three,  and  extends  from  the  superior  to  the  inferior  angle  of 
tike  bone.  It  is  arched,  intermediate  in  thickness  between  the  superior  and 
the  external  borders,  and  the  porLiou  of  it  above  the  spine  is  bent  coui^iderably 
outwards,  so  as  to  form  an  obtuse  angle  with  the  lower  part.  The  vertebral 
border  presents  an  anterior  lip,  a  posterior  Up,  and  an  inter  mediate  space.  The 
anterior  lip  affords  Bttachraent  to  the  Serratua  Magnus;  the  posterior  lip,  to  the 
Supmspinatus  above  the  spine,  the  Infraspinatus  oelow;  the  interval  fcietween 
the  two  lips,  to  the  Levator  Anguli  Scapulae  above  the  triangular  surface  at 
the  comnioncenient  of  the  Hpine;  the  Rhomboideus  Minor,  to  the  edge  of  that 
surface;  the  Rhomlwidcus  Major  being  attached  by  means  of  a  fibrons  arch, 
connected  above  to  tlie  lower  part  of  the  triangular  surface  at  the  base  of  the 
spine,  and  below  to  the  lower  part  of  the  posterior  border. 

Of  the  three  angles,  the  aujxrior^  formed  by  the  junction  of  the  superior  and 
internal  borders,  is  thin,  smooth,  rounded,  somewhat  inclined  outwards,  and 
gives  attachment  to  a  few  fibres  of  the  Levator  AnguU  Scapulw  muscle.  The 
inferior  angle,  thick  and  rough,  is  formed  by  the  union  of  the  vertebral  and 
axillary  borders,  its  outer'  surface  affording  attjichment  to  the  Teres  Major, 
and  occasionally  a  few  fibres  of  the  Latissimus  Dorsi.  The  anUrior  angle  i:i 
tbe  thickest  part  of  the  bone,  and  forms  what  is  called  the  httnl  of  the  scapula. 
1*he  head  presents  a  shallow,  pyriform,  articular  surface,  the  glenoid  caviiy  (y*-i.»i, 
a  tockeJX  whose  longest  diameter  is  from  above  downwards,  and  its  direction 
outwards  and  forwnrd.s.  It  is  brooder  below  than  above;  at  its  apex  is  attached 
the  long  tendon  of  the  Biceps  muscle.  It  is  covered  with  cartilage  in  the  recent 
state;  and  itn  margins,  slightly  raiseil,  ^ivo  attaeliment  to  a  flbro-cartilaginous 
structure^  the  glenoid  ligament,  by  which  its  cavity  is  deepened.  The  neck  of 
the  scapula  is  the  slightly  depressed  surface  which  surrounds  the  head;  it  is 
more  distinct  on  the  posterior  tlmu  on  the  anterior  surface,  and  below  than 
above.  In  the  latter  situation,  it  has,  arising  from  it,  a  thick  prominence,  the 
coracoid  process. 

The  eoraeoid  prtMxte,  so  called  from  its  fancied  resemblance  to  a  crow's  beak 
UifuC,  rt  croip),  is  a  thick  curved  process  of  bone,  which  arises  by  a  broad  base 
mxn  tlio  upper  part  of  the  neck  of  the  scapula;  it  ascends  at  first  upwards  and 
inwards;  ihcn,  becoming  smaller,  it  cIiungcA  its  diriMJtion,  and  passes  forward.4 
and  outwards.     Tbe  a^s^ending  portion,  flattened  from  before  backwards,  pre- 

ila  in  front  a  smooth  concave  surface,  over  which  passes  the  Subscapularis 
iuselo.  The  horizontal  portion  is  flattened  from  above  downwards;  its  upper 
Burfaoe  ia  uonvox  and  irregular;  itsunder  surface  is  smooth;  its  anterior  border 
IB  rough,  and  gives  attachment  to  the-  Peoloralis  Minor;  its  posterior  boraer  « 
aUo  rough  for  the  coraco-acromiul  ligament,  while  the  apex  is  embraced  by  the 
conjoined  tendon  of  origin  of  tlie  short  head  of  the  Biceps  and  Coraco-brachialia 
tniuclcs.     At  the  inner  side  of  the  root  of  the  coracoid  process  is  a  rough 
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(lepresaion  for  the  nltftclimcnt  of  itio  conoid  ligament,  and,  runninff  from  it 
obliquely  forwards  and  outwards  on  the  u  pper  surface  of  tlitj  liorizoutal  poi-tion, 
an  elevated  ridgo  for  the  atlauhmeni  of  llio  trapezoid  ligament. 

Siruciure.  In  the  bead,  processes,  and  all  the  thickened  parts  of  the  bone,  it 
ia  cellular  in  structure,  of  a  dense  compact  tissue  in  the  rest  of  its  extent.  The 
centre  and  upper  part  of  the  doraom,  but  especinlly  the  former,  is  usually  so 
thin  as  to  be  semi-transparent:  occasionally  the  bone  is  found  wanting  in  this 
situation,  and  the  adjaccDt  muscles  come  into  contact. 

Dcvdopm^nt  (Fig.  153).  By  swen  centres;  one  for  the  body,  two  for  tbe  cora- 
coid  proceas,  two  for  the  acromion,  one  for  the  posterior  border,  and  one  for 

Fig.  103 — Plan  of  the  Development  of  tlic  Hcapula.    By  S«vtD  Centres. 
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Tlio  cpipbyWE  (oxcept  one  for  llie  coracoid  process)  Dppear  from  fiftew  io  ■erCDteca  ;«&», 
anil  uuilc  between  twenij-two  and  iwi-nty-firc  jeon. 

the  inferior  angle.  Ossification  of  the  body  of  tbe  scapula  commences  about 
the  second  mouth  of  foetal  life,  by  tbe  formation  of  an  irrcgulnr  quadrilateral 
plate  of  bone,  immediately  behind  the  glenoid  tmvity.  This  plate  extends  itself 
so  as  to  form  the  chief  pnrt  of  the  bone,  the  spine  croM-ing  up  from  its  poB- 
terior  surface  about  the  third  month.  At  birth,  the  cnicf  part  of  the  scapula 
is  osseous,  only  the  coracoid  and  acromion  processes,  the  posterior  border,  and 
inferior  angle  lieiug  cartilaginous.  About  tlie  tirst  year  aller  birth,  ossifit-alion 
takes  place  in  tho  niiiUlle  of  the  coracoitl  process;  which  usually  becomes  joined 
with  tiie  rest  of  the  bone  at  the  time  when  the  other  centres  make  their  spnear- 
nnce.  Between  the  fifteenth  and  seventeenth  years,  ost^iflcation  of  the  remaining 
r^ntre-t  takuA  place  in  quick  succo-wion,  and  in  iho  following  order:  first,  near 
tbe  base  of  tbe  acromion,  and  in  the  root  of  the  coracoid  process,  the  latter 
appearing  in  the  form  of  a  broad  scale;  secondly,  in  the  inferior  angle  nrtd 
contiguous  part  of  the  posterior  border;  tbirdlv,  near  the  extremity  of  tbe 
acromion;  fourthly,  in  the  posterior  bonier.    31?be  acromion  process,  besides 
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IwlDg  formed  of  two  separate  nu<:tei,  has  its  base  formed  bv  an  extensioq  into 
11  of  the  centre  of  ossinc^tion  wbich  belongs  to  the  spine,  the  extent  of  Which 
varies  in  different  case:?.  The  two  separate  nuclei  unite,  and  then  join  witK  the 
extension  carried  in  from  the  spine.  These  various  epipliysea  become  joined 
to  tho  bone  between  the  ages  of  twent^r-two  and  twenty-five  years.  Sometimes 
failure  of  anion  between  the  acromion  process  and  spine  occurs,  the  junction 
being  ofTectod  by  Sbrous  tissue,  or  by  nn  imperfect  articulation;  in  some  cases 
of  supposed  fraotare  of  the  acromion  with  ligamentous  union,  it  is  probable 
that  toe  detached  segment  was  never  united  to  the  retit  of  the  bune. 

ArticultUi'ons.     With  the  humerus  and  clavicle. 

AttiKhvient  'i/  ifuscU*.  To  the  anterior  surface,  the  Subscapularis :  posterior 
surface,  Supntspinatoa,  Infraspinatus;  spine, Trapezius,  Deltoid;  superior  border, 
Omo-hyoid;  vertebral  border,  Serratus  Magnus,  Levator  An«uli  Scapulie, 
lUiumboideus  Minor  and  Rhomboidcus  M;ijor;  axillarv  border,  Triceps,  Teres 
Minor,  Terca*  Major;  glenoid  oavity,  long  head  of  tho  ftireps;  eoracoid  process, 
short  bend  of  the  Biceps,  Coraco-brach talis,  Pectoralis  Minor;  and  to  the  in- 
ferior angle  occasionally  a  few  6brea  of  the  Latissimus  Dorsi. 

TH£  Hu«E&U3. 

The  Humerus  is  the  longest  and  largest  bone  of  the  upper  extremity;  it  pre* 
eenis  for  examination  a  shaft  and  two  extremities. 

The  Upper  Extrtrniiy  is  the  largest  part  of  the  hone;  il  presents  a  rounded 
bead  joined  to  the  shaft  by  a  constricted  [>urt,  callet)  the  neck,  and  two  other 
eminences,  the  greater  and  le:uer  tuberosities  (Kig.  154). 

The  hfa<l,  nearly  hemispherical  in  form,  is  dirwted  upwards,  inwards,  and  a 
little  backwards;  its  surface  is  smooth,  coated  with  cartilage  in  the  recent  state, 
and  flrticnlates  with  the  glenoid  cavity  of  the  scapula.  The  circumference  of 
its  articular  surface  is  slightly  constricted,  and  is  termed  the  anatomical  neck^  in 
contradistinction  to  the  constriction  which  exists  below  tho  tuberosities,  and  is 
called  tho  surgical  n^k^  from  its  often  being  the  seat  of  fracture.  It  should  be 
remembered,  however,  that  fracture  of  toe  antuomical  neck  does  sometimes, 
though  rarely,  occur. 

The  anai'wiieal  neck  is  obliquely  directed,  forming  an  obtuse  angle  with  tho 
ahafl.  It  i.4  more  di.-itinctly  marked  in  the  lowur  half  of  its  circumfercnco  than 
in  the  upper  half,  where  it  prescntii  a  narrow  groove,  separating  the  head  from 
tho  tuberosities.  Its  circumference  aflbrds  attachment  to  the  capsuUr  ligament, 
and  is  perforated  by  nomerous  vascular  foramina. 

Tb«  grtaUr  tvAerosity  is  situated  on  the  outer  side  of  the  head  and  lesser 
tuberosity.  Its  upper  surface  is  rounded  and  marked  by  three  flat  faceLs,  sepa- 
rated  by  two  slight  ridges.  The  anterior  facet  give*  atl-ncbment  to  the  tendon 
of  the  Supraspinatus;  tlie  middle  one  to  the  Infra.«pinatu);;  the  posterior  facet, 
and  tho  shaft  of  the  bone  below  it,  to  the  Teres  Minor.  The  outer  surface  of 
the  great  tuberosity  is  convex,  rough,  and  contiuaous  with  the  outer  side  of  the 
shaft. 

The  ^/".t.urr  tuh^rosity  is  more  prominent,  although  smaller  than  the  greater.  It 
is  fiiluatci  in  front  of  the  bead,  and  is  directed  inwards  and  forwards.  Its 
snmmit  presents  a  prominent  facet  for  tho  insertion  of  the  tendon  of  the  Sub- 
teapalaru  muscle.  The  tuberosities  are  separated  from  one  another  by  a  deep 
groove,  the  hia'/ntat  groove,  so  called  front  its  lodging  the  long  tendon  of  the 
Bicepjt  muscle.  It  commences  above  between  the  two  tuberosities,  passes 
obliquely  downwards  and  a  little  inwards,  and  terminates  at  the  junction  of  the 
upper  with  the  middle  third  of  the  bone.  Il  is  deep  and  narrow  at  its  com- 
mencement, and  becomes  shallowed  and  a  little  broader  as  it  descends.  In  tho 
recent  state  it  is  covered  with  a  thin  layer  of  cartilage,  lined  by  a  prolongation 
of  the  synovial  membrane  of  the  shoulder-joint^  and  receives  part  of  the  ten- 
don of  iuscrtion  of  the  Latissimus  Dorsi  about  its  centre. 
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The  Shaft  ni  tliR  humeras  is  almost  cylindrical  in  the  upper  half  of  its  ex- 
tBDt,  prismatic  and  flattened  below,  aad  presents  three  borders  and  three  surfaoes 
for  examioatioD. 

The  anten'nr  border  runs  fVom  the  front  of  the  great  tuberosity  above  to  the 
coronoid  depression  bclovr,  Mparaiiog  the  internal  from  the  external  aorface. 
Its  upper  part  is  T,er7  prominent  and  ruugh,  furroH  the  outer  lip  ul'  the  bicipital 
ffroore,  and  serves  for  the  attachment  of  the  u:ndoQ  of  the  Pectoralis  Migor. 
About  its  centre  is  seen  the  rougb  deltoid  impression ;  below,  it  is  smooth  and 
rounded,  aflTording  attaofament  to  the  Brachialis  Anticos. 

The  external  hordrr  runs  from  the  back  part  of  the  greater  tuberomty  to  the 
external  condyle,  and  separates  the  external  from  the  poaterior  surface.  It  is 
rounded  and  indistinotly  marked  in  \in  upper  half,  serving  for  the  attachment 
of  the  external  head  of  the  Triceps  muscle;  its  centre  is  traversed  by  a  broad 
hut  sfaalluw  oblitjuo  depression,  the  muscuto-iipiral  groove;  its  lower  part  is 
^marked  by  a  prominent  rough  margin,  a  little  curved  from  bchincl  forwards, 
vhich  presents  an  anterior  lip  for  the  attachment  of  the  Supinator  Ijongus 
shove  and  Kxtensor  Carpi  K&dialis  Longior  b«low,  a  posterior  lip  for  the 
Triceps,  and  an  interstice  for  the  attachment  of  the  external  intermuscular 
aponeurosis. 

The  intenuil  border  extends  from  the  leaser  tuberosity  to  the  internal  condyle. 
.  Its  upper  third  is  marked  by  a  prominent  ridge,  formmg  the  inner  lip  ot'  the 
^'npttal  groove,  and  gives  attachment  from  above  downwards  to  the  tendons  of 
the  Lutidsimus  PorsJ,  TcroH  Major,  and  part  of  the  origin  of  the  inner  head  of 
liie  Triceps.  About  its  centre  is  a  rough  ridge  for  the  attachment  of  the  Coraco- 
ibrachiulis,  and  just  below  this  is  seen  the  eutrance  of  the  nutrient  oaual  directed 
I'dovnwanls.    Sometimes  there  is  a  second  canal  higher  up,  which  takes  a  simi- 
liar  direction.    The  inferior  third  of  this  border  is  raised  into  a  slight  ridge, 
lirhiob   beoomea  very  prominent  below;  it  presents  an  anterior  lip  for  tlie 
jftitacbmenl  of  the  Brachial  is  Anticus,  a  posterior  lip  for  the  internal  bead  of  the 
Tricepa,  and  an  intermediate  space  for  ttie  internal  intermuscular  nponeurosis. 
The  external  unrftur  is  directed  outwanis  abtive,  where  it  is  smooth,  rounded, 
sad  covered  by  the  Ueltoid  muscle ;  forwards  below,  where  it  is  slightly  con- 
cave from  above  downwards,  and  gives  origin  to  part  oi  the  Bntchiahs  Anticus 
muscle.    About  the  middle  of  this  surface  is  seen  a  rough  triangular  imprea* 
lion  for  the  insertion  of  the  Deltoid  mu»:le,  and  below  it  the  musculo-spiral 
groove,  directed  obliquely  from  behind,  forwards,  and  downwards,  and  traca- 
mitting  the  musculo-spiral  nerve  and  superior  profnuda  artery. 

The  inierruil  sur/arCf  less  ejctcnsivo  than  the  external,  is  directed  forwards 
above,  forwards  and  inwards  below ;  at  its  up|)cr  part  it  is  narrow,  and  forms 
the  biuipitJil  groove.  The  middle  part  of  this  surface  is  slightly  rough  for  the 
aitaohment  of  the  Coraco-brachialis;  its  lower  part  is  stnootb,  ooucave,  and 
gives  attachment  to  the  Brachialis  Anticus  mngclo.' 

The  posterior  turface  (I'ig.  15B)  appears  somewhat  twisted,  so  that  its  upper 
nart  is  directed  a  little  inwards,  its  lower  part  backwards  and  a  Utile  outwards. 
S'carly  the  whole  of  ibis  surface  is  covered  by  the  external  and  internal  heads 
of  the  Triceps,  the  former  being  attached  to  ita  upper  and  outer  part,  the  laiter 

'  A  SBsll  hook-shaped  procras  of  bone.  Tarri&p  from  I'l  to  (  of  an  inch  in  length,  {a  not 
inirreqaeatJy  foood  proj?cluitc  from  the  intier  siirfttceor  toe  shaft  of  the  bumeroB  two  Inchva 
ftbo-re  the  intcmal  coadjrlp.  It  is  carved  downward)),  forwards,  and  fnwarda,  ud  its  pointed 
extreraily  is  cooaected  to  the  ii)t«raiU  border,  ju^t  mbovc  the  tnoer  coDdyle.  bv  a  Ugmatcat  or 
Bbroufl  boad;  uompletio^  an  ftrvh.  throa;:h  which  the*  medi&n  nerve  and  bracnial  arterf  p«M, 
idiea  these  stracturee  deviate  from  their  usual  cottrye.  S'jmeliine»  the  nerve  bIoim  is  traai>iiiuied 
throDgh  it.  ot  ibo  nenro  may  be  occompnQicd  by  ibe  ulnar-mteroaiieouA  arlerj,  in  cafies  oC  hi^h 
dirbjuo  of  the  bnichtaL  A  well-tnarki-ii  gruovc  ia  ucuollj  fvuud  )>ehiud  (lie  provotK.  id  which 
lIiB  Bcrre  aod  artery  arc  lodged.  ThiB  space  ia  analoKnns  to  the  Hupraronuvloid  foramen  in 
n*aj  animals,  and  protwblj  wrvc*  in  them  it  proleci  lli<;  ncrrc  aud  arlvry  Ir^'iu  cvniprrasion 
danng  the  coatractioa  of  the  matclea  in  this  rexion.  A  deuiled  accotmt  of  ihia  prooeu  la 
litni  by  Dr.  Htruibvn,  io  his  *'  Aastoaieal  sod  Pbrsiological  ObsorvuioBt,"  p.  202. 
U 
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Po»tenor    to  its  inner  and  Iwck  part,  at  either  side  of  tto 
musculo-epiral  ^ruovi^. 

The  Lower  Exlretnity  ia  flattened  from  be- 
fore backwards,  and  curved  slichtly  forwards; 
it  terminates  below  in  a  broad  anicalar  sar- 
faoe,  which  is  divided  into  two  parts  by  a 
slight  ridge.    On  cither  side  of  the  articular 
surface  are  tl;iQ  external  and  inturual  coudyleo. 
The  articular  surface  extends  a  little  lower 
than  the  condyles,  and  is  curved  slightly  for-' 
wards,  so  as  to  occupy  the  more  anterior  part 
of  the  bone;   its  greatest  breadth  is  in  iho 
transverse  diameter,  and  it  is  obliquely  di- 
rected, so  that  its  inner  extremity  occupies  a 
lower  level  tlmn  the  outer.    Tlio  outer  portion 
of  the  arlicutur  surface   presents  a  smooth 
rounded  eminence,  which   has  received   the 
name  of   the   tester   or    racial    head    of   the 
humerus;  it  articulates  with  the  cup-shapud 
depre.tsion  on  the  head  of  the  radius,  and  ia 
limited  to  the  front  and   lower  part  of  the 
hone,  not  extending  as  far  back  as  the  other 
portion  of  the  articular  surface.    On  the  inner 
side  of  this  eminence  is  a  shallow  groove,  in 
which  is  received  tlie  inner  margin  of  the 
head  of  the  radius.     The  inner  or  trochlear 
portion  of  the  articular  surface  pre.sents  a  deep 
depression  between  two  well-raarkeU  borders, 
This  surface  is  convex  from  before  backwards, 
concave  from  side  to  side,  and  occupies  the 
ant<;rior   lower  and    posterior   parts   of    the 
bono.     The  external  border,  less   prominent 
than  tlic  internal,  corresponds  to  the  interval 
between  the  radius  and  ulna.    The  internal 
border  ia  thicker,  more  prominent,  and  con- 
uequently  of  greater  length  than  the  external. 
The  grooved  portion  of  the  articular  surface 
fits    accurately   within    the   greater  sigmoid 
cavity  of  the  ulna ;  it  is  broader  and  deeper 
on  the  posterior  than  on  the  anterior  aspect 
of  the  bone,  and  is  dtroctcd  obliquely  from 
behind  forwards,  and  from  without  inwards. 
Above  the  back  part  of  the  trochlear  surface 
is  a  deep  triangular  depression,  the  olecranon 
fossa,  ill  which  its  received  the  summit  of  the 
olecranon  process  in  extension  of  the  forearm. 
Above  the  front  part  of  the  trochlear  surface 
is  seen  a  smaller  depression,  the  coronoid 
fossa,  which  receives  the  coronoid  process  of 
the  ulna  during  flexion  of  the  forearm.   Those 
fossa;  are  separated  from  one  another  by  a 
thin  transparent   lamina  of  bone,  which   is 
Bomotimes  perforated;   their   margins  aflbrd 
attachment  to  the  anterior  and  posterior  liga- 
ments of  the  elbow-joint,  and  they  are  lined 
in  the  rcecnt  state  by  the  synovial  membrane 
of  this  articulation.    Above  the  front  pan  of 
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tuberosity  is  fw«n  a  slight  depression,  wbicli  receives  ihe  anterior 

it  the  head  of  the  radius  M-hcn  the  forenna  is  strongly  flexed.    The 

Kternal  condyle  i.4  &  small  tubercular  emine&eo,  leas  prominent  than  the  inter- 

curred  a  liltia  forwards,  and  giving  attachment  to  the  external  lateral 

lent  of  the  ellww-joint,  and  to  a  tendon  common  to  the  origin  of  some  of 

Tthe  extensor  and  supinator  muscles.     The  internal  condyle,  larger  and  more 

^prominent  than  the  external,  is  directed  a  little  backwards ;  it  gives  attachment 

to  the  internal  lateral  ligament,  and  to  a  t«ndon  common  to  the  origin  of  some 

Lof  the  flexor  muscles  of  the  forearm.     These  eminences  are  directly  continuous 

ibove  with  the  external  and  internal  tmrderji.     The  greater  prominence  of  the 

iDcr  one  renders  it  more  liable  to  fraotiire. 

Structure,     The  extremities  consist  of  cancellous  tissue,  covered  with  a  thin 
[oomnact  layer;  the  sliafi  ia  compo.scd  of  a  cylinder  of  compact  tissue,  thicker 
at  the  centre  than  at  the  extremities  and  hollowed  out  by  a  large  medullary 
canal,  which  cxteuds  alung  its  whole  length. 

I^evehpmfrU.    By  sevoi  centres  (Fig.  156) — one  for  the  shaft,  one  for  the 
Ifccad,  one  for  the  greater  tuberosity,  one  for  the  radial,  one  for  the  trochlear 

irtioQ  of  the  articular  surface,  and  one  for  each  condyle.     The  centre  for  the 

haft  appears  very  ejirly,  soon  after  ossification  has  commenced  in  the  clavicle. 

rid  BOon  extends  towarfU  the  extremities.    At  birth  the  humerus  is  ossifica 
^"nearly  in  its  whole  length,  the  extremities  remaining  cartilaginous.    Between 
the  first  and  second  years  ossification  commences  in  the  head  of  the  bono,  and 

etween  the  second  and  third  years  the  centre  for  the  tuberosities  makes  its 

apearancc,  usually  by  a  single  osalfic  point,  but  sometimes,  according  to 
;lard,  by  one  for  each  tnbcro.fity,  that 

>r  the  lesser  being  small,  and  not  appear- 
Jng  until  aftrr  the  fourth  year.    By  the 
fifth  year  the  centres  for  the  head  and 
labcrosiiies   have  enlarged   nod   become 

>inod,  so  as  to  form  a  single  large  ej>i- 
Bhysis. 

The  lower  end  of  the  humerus  is  de- 
Telopcd  in  the  following  manner:  At 
the  end  of  the  second  year  0!S>illcation 
cotTimcni'cs  in  the  radial  portion  of  the 
articular  surface,  and  from  this  point  ex- 
lends  inwards,  so  as  to  form  the  chief  part 
of  the  articular  end  of  the  bone,  the  centre 
for  the  inner  part  of  the  articular  surface 
not  appearing  until  nbout  the  age  of  twelve. 
O.-wrficaiion  commences  in  the  iuiernal 
condyle  about  the  fifth  year,  and  in  the 
external  one  not  nntil  between  ihc  thir- 
teenth or  fourteenth  year.  About  sixteen 
or  seventeen  years,  the  outer  condyle  and 
both  portions  of  the  articulating  surface 
(having  already  joinetl)  unite  with  the 
shaft;  at  eighteen  years  llie  inner  condyle 
bcfome3  joined,  whilst  the  upper  epiphysis, 
although  the  first  formed,  is  not  united 
nntit  about  the  twentieth  year. 

Articulations,  With  the  glenoid  cavity 
of  the  scapula,  and  with  the  ulna  and 
radius. 

AuiKhmeni  0/  J/tW«v.    To  the  greater 
luberoaily,  the  Supraspinntus,  Infraspinatus,  and  Teres  Minor;  to  the  lesser 
tuberosity,  the  Subscapularis;  to  the  anterior  bicipital  ridge,  the  Peotoralis 


Fig.  156,— PUn  of  th«  PcvcIopineBt  of  the 
HvmeniB.    Dy  iJevcn  Ceolns. 
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Major;  to  tlic  posterior  bicipital  ridgo  and  groove,  the  Latis^imiis  Dorsi  and 
Teres  Major;  to  the  sbafl,  the  Peltoid,  Conu:o- brachial  is,  Biacbialis  Anticu^, 
external  and  internal  hcada  of  the  Triceps;  to  tbe  internal  condyle,  the  Pro- 
nator Badii  Teres,  and  common  tendon  of  the  Flexor  Carpi  Radialis,  Palmaris 
Longufl,  Flexor  Digitorum  tsablimis,  and  flexor  Carpi  Ulnaria;  to  the  external 
condyloid  ridpe,  the  Sapinator  Longiia,  and  Extensor  Carpi  Badialia  Lonpior; 
to  tbe  external  condyle,  tbe  common  tendon  of  tbe  Extensor  Carpi  Radtalis 
Brevior,  Extensor  Communis  I))gii<^rum,  Extensor  Minimi  Digiti,  and  Extensor 
Carpi  Ulnaris,  the  Anconeus,  and  Supinator  Brcvia. 

The  Forearm  is  that  portion  of  the  uptwr  extremity  wbJeli  Is  situated  between 
the  elbow  and  wriat.    It  U  composed  ot  two  boueij,  the  Ulna  and  tbe  Hadius. 

Thb  Ulxa. 

Tlie  Ulna  (Figs.  157,  158),  so  called  from  its  forming  the  elbow  (iit^),  is  a 
lonff  bone,  prismatic  in  form,  placed  at  the  inner  side  of  the  forearm,  parallel 
with  the  radius.  It  is  the  larger  and  longer  of  the  two  bones.  Its  npper 
extremity,  of  great  thickness  and  strength,  forma  a  large  part  of  the  articola- 
tion  of  the  elbow-joint;  it  dimiuidbc^  in  sise  from  above  downwards,  its  lower 
extremity  being  very  small,  and  excluded  from  the  wrist-joint  by  ibe  interposi- 
tion of  an  intcrarticukr  fibro- cartilage.  It  ia  divisible  into  a  shaft,  and  two 
extremities. 

The  Uj^ier  Extremity,  the  strongest  part  of  the  bone,  presents  for  examination 
two  large  curved  processes,  the  olocranon  process  and  the  coronoid  process ;  and 
two  ooncave  articular  cavities,  the  greater  and  leaser  sigmoid  cavities. 

Tbe  okcranan  process  («)l*«j,  clhma-  Mi.aror,  head)  is  a  large  tbick  curved  emi- 
nence, situated  at  tbe  upper  and  bauk  part  of  tbe  ulna.  It  rises  somewhat 
higher  than  the  coronoid,  and  is  curved  forward  at  the  summit  so  as  to  present 
a  prominent  tip,  its  base  being  contracted  M'here  it  joins  the  shaft.  This  is  the 
narrowest  part  of  the  upper  end  of  (bo  ulna,  and,  consequently,  the  most  usaa! 
seat  of  fracture.  The  posterior  surface  of  the  olecranon,  directed  backwards,  is 
of  a  triangular  form,  smooth,  subcutaneous,  and  covered  by  a  bursa.  Its  upper 
surface,  directed  upwards,  is  of  a  guadrilatcralform,  marked  bebind  by  a  rougb 
impresaion  for  the  attachment  of  the  Triceps  muscle;  and  in  front,  near  the 
margin,  by  a  slight  transverse  groove  for  the  attachment  of  part  of  tbe  ])oslerior 
ligament  of  the  elbow-joint.  Its  anterior  surface  is  smooth,  concave,  covered 
with  cartilaj^'c  in  the  recent  state,  and  forms  tbe  upper  and  back  part  of  the 
great  sigmoid  cavity.  The  lateral  borders  present  a  continuation  of  tbe  same 
groove  that  was  seon  on  tbe  margin  of  the  superior  surface ;  tbcy  serve  for  the 
attachment  of  ligaments,  viz.,  the  back  part  of  the  internal  lateral  ligament 
internally,  the  tmstoriur  ligament  externally.  Tbe  olecranon  proce.<»,  in  its 
structure  as  well  an  in  its  position  and  use,  resembles  the  patella  in  tbe  lower 
limb;  and,  like  it,  sometimes  exists  as  a  separate  piece,  not  united  to  the  rest 
of  tiie  bone.' 

The  coronoid  process  (xop^inr,  a  crouie  beak)  is  a  rough  triangular  eminence  of 
bono  which  projects  horizontally  forwards  from  the  upper  and  front  part  of  tho 
ulna,  forming  tbe  lower  part  of  the  great  sigmoid  cavity.  Its  base  is  continuous 
with  the  shaft,  and  of  considerable  strength,  so  much  go  that  fracture  of  it  is  an 
accident  of  rare  ocourreuoe.  lis  apex  is  pointed,  slightly  curved  upwards,  and 
received  into  tbe  coronoid  depression  of  the  bTimerus  in  flexion  of  the  forearm. 
I:s  upper  surface  is  smooth,  concave,  and  forms  the  lower  part  of  the  great 
sigmoid  cavity.  The  under  surface  is  concave,  and  marked  internally  oy  a 
rough  impression  for  tbe  insertion  of  tbe  Braohiolia  Amicus.    At  the  junction 

'  Profr«»or  OwPD  reKitrds  the  olccraDCcn  as  horaoloiroiiB  not  willi  Iho  patulla.  bat  with  an 
I'xirneioD  nf  iht'  upper  ciid  of  tlic  fihnta  »bovt  lli<-  kni-i>.jihtnt.  wUirh  in  m<:t  with  in  tli«  Oroh 
ibor^Dcbtu.  Ecbiiioa,  mail  some  utlicr  aDimiils.     (Owe-v,  "Oti  the  A'ufurr  of  Limbs.") 
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of  tbis  Hurfacu  wiih  the  shall  is  a  rough  eminence,  the  tobercle  of  the  ulna,  for 
the  attachment  of  the  oblique  ligament.  Its  outer  surface  prcftents  a  narrow, 
oblong,  articular  depreaaion,  the  lewer  sigmoid  cavity.  The  inner  surface,  bj 
its  prominent  free  margin,  serves  for  the  ntiachment  of  j)art  of  ihe  internal 
lateral  ligament.  At  the  front  part  of  thirt  surface  is  a  small  luutulud  eminence 
for  the  attachment  of  one  bead  of  the  Flexor  ])igitorum  Sublimis,  behind  the 
eminence,  a  depression  for  pjirt  of  the  origin  of  the  flexor  Profundus  Digito- 
ruui,  and,  descending  from  the  eminence,  a  ridge,  which  gives  attachment  lo 
one  head  of  the  Pronator  Radii  Terra.  Occoaionally  the  Flexor  Lohkus  PoI- 
licis  arises  from  the  lower  pari  of  the  coronoid  process  by  a  Toundcd  bundle 
of  muscular  fibres. 

The  grfoier  sigmoid  ravity,  so  called  from  its  resemblance  to  the  old  shape  of 
the  Greek  letter  x,  is  a  aemilonar  depression  of  large  size,  formed  by  the  ole- 
cranon and  coronoid  proce&sca,  and  serving  for  articnlation  with  the  trochlear 
surface  of  tire  humcrua.  About  the  middle  of  cither  lateral  border  of  this 
cavity  ia  a  notch,  which  contracts  it  somewhat,  and  serves  to  indicate  the  junc- 
tion of  the  two  processes  of  which  it  is  formed.  Tlic  cavity  is  concave  from 
above  downwards,  and  divided  into  two  Jateral  parts  by  a  sniooth  elevated 
ridge,  which  ruua  from  the  summit  of  the  olecranon  to  the  tip  of  the  coronoid 
process.  Of  these  two  portions,  the  internal  is  the  larger ;  it  is  slightly  concave 
transversely,  the  external  portion  being  nearly  plane  from  side  to  aide. 

The  liaser  sigmoid  cavity  is  a  narrow,  oblong,  articular  deprassion,  placed  on 
the  outer  side  of  the  coronoid  process,  and  serving  for  articulation  with  ihe 
head  of  the  radius.  It  ia  concave  from  before  backwards;  and  itj>  extremities. 
which  are  prominent,  acrvc  for  the  ailachmcnt  of  the  orbicular  licament. 

The  iSfto/'  is  prismatic  in  form  at  ibt  upper  part,  and  curved  from  behind 
forwards,  and  from  within  outwards.  s;o  as  to  bu  convex  behind  and  externally; 
ita  cciUral  part  is  quite  straight ;  its  lower  part  rounded,  smooth,  and  bent  a 
liltlu  outward.s;  it  tapers  gradually  from  above  downwards,  and  presents  for 
examination  three  borders,  and  three  surfaces. 

The  unftrwr  horder  commences  above  at  the  prominent  inner  angle  of  ibe 
coronoid  procciw,  and  terminates  below  in  front  of  the  styloid  process.  It  is 
well  marked  above,  smooth  and  rounded  in  the  middle  of  xia  extent,  and  affords 
attachment  to  the  Fle.x.or  Profundus  Dicitorum;  sharp  and  prominent  in  its 
lower  fourth  fur  the  attachment  of  the  rronalur  Quadratus.  It  separatoa  the 
anterior  from  the  internal  surface. 

The  poaierior  border  commences  above  at  the  apex  of  the  triangular  surface 
at  the  back  part  of  the  olecranon,  and  terminates  below  at  the  back  part  of  the 
Btyloid  process;  it  is  well  marked  in  the  upper  thrce-fourihs,  and  gives  attach- 
nioni  to  an  aponeurosis  uommon  to  the  l''le.\or  Carpi  Ulnaris,  the  Extensor 
Carpi  Ulnaris,  and  the  Flexor  Profundus  Digitorum  muscles;  its  lower  fourth 
is  smooth  and  rounded.  This  border  se]>aratea  the  internal  from  the  posterior 
Burface. 

The  external  border  commences  above  by  two  lines,  which  converge  one  from 
■  each  extremity  of  the  lesser  sigmoid  cavity,  inclosing  between  them  a  triangu- 
lar space  lor  the  attachment  of  part  of  the  Supinator  Brevis,  and  terminates 
below  at  the  middle  of  the  head  of  the  ulna.  Its  two  middle  fourths  are  very 
prominent,  and  serve  for  the  attachment  of  the  interos.seous  membrane;  its 
lower  fourth  is  smooth  and  rounded.  This  border  separntcs  the  anterior  from 
the  posterior  surface. 

Tno  anterior  surface,  much  broader  above  than  below,  is  concavo  in  the  upper 
three-fourths  of  its  extent,  and  affords  attachment  to  tho  Flexor  Profundus  Uigi- 
torum;  its  lower  fourth,  al^  concave,  to  tlio  Pronator  Quadratus.  The  lower 
fourth  is  scparnted  from  the  remaining  portion  of  the  bono  by  a  prominent 
ridge,  directed  obliquely  from  above  downwards  and  inwanls;  this  ridge  marks 
the  extent  of  attachment  of  the  Pronator  above.    At  the  junoliou  of  the  upper 
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vith  the  middle  third  of  the  boDe  is  the  nutrient  canal,  directed  obliquely 
upwards  and  inwardt). 

The  posterior  surface,  directed  backwards  and  outwards,  is  broad  and  conoaTe 
above,  suuiewbat  narrower  and  convex  in  the  middle  of  its  course,  narrow, 
flmooth,  anti  rounded  below.  It  presents  above  an  oblique  ridge,  which  runs 
from  the  posterior  extremity  of  the  leaaer  sigmoid  cavity  downwards  to  the 
posterior  border;  the  triangular  surface  above  thi»  ridge  receives  the  insertion 
of  the  Anconeus  muscle,  whilst  the  ridge  itself  affords  attachnieot  to  the  Supi- 
nator Brevis.  The  surface  of  bone  below  this  is  subdivided  by  a  longitudinal 
ridge,  somctimca  called  the  perpendicular  line,  into  two  parts:  lie  internal  part 
is  smooth,  concave,  and  gives  origin  to  (occasionally  is  merely  covered  by)  the 
Exteusor  Carpi  Ulnaris;  the  external  portion,  wider  atid  rougher,  gives  attach- 
ment from  above  downwards  to  part  of  the  Supinator  Brevis^  the  Extensor 
Ossis  Mctacarpi  Pollicis,  the  Extensor  Secundi  Internodii  Pollioia,  and  the  Ex- 
tensor Jndicis  muscles. 

The  intental  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  aiiochmoiit  by  its  upper  three-fourths  to  the  Flexor  Profundus  Digi- 
torutn  muscle;  its  lower  fourth  is  subcutaneous. 

The  Lower  Extremity  of  the  ulua  is  of  small  size,  and  excluded  from  tbe 
articulation  of  the  wrist-joint.  It  presents  for  examination  two  eminenoea,  the 
outer  and  larger  of  which  is  a  rounded  articular  eminence,  termed  the  head  of 
the  ulna;  the  inner,  narrower  and  more  projecting,  is  a  non-articular  eminence, 
the  styloid  process.  The  hmd  presents  an  ariicular  facet,  part  of  which,  of  an 
oval  form,  is  directed  downwards,  aud  plays  on  tlie  surface  of  the  triangular 
fibro -cartilage,  which  separates  this  bone  from  the  wrist-joint;  the  reraainiae 
portion,  directed  outwards,  is  narrow,  convex,  and  received  into  the  sigmoid 
cavity  of  the  radius.     The  styloid  -process  projects  from  the  iuner  and  back  part 

of  the  bone,  and  descends  a  little  lower 
than  the  head,  terminating  in  a  rounded 
summit,  which  aflbrds  attachment  to  the 
internal  lateral  ligament  of  the  wrisU 
The  head  is  separated  from  tho  styloid 
process  by  a  depres.*uon  for  the  nttach- 
ment  of  the  triangular  interarticular 
fibro-cartilagc;  and  Behind  by  a  shallow 

groove  for  tho  passage  of  tho  tendon  of 
le  Extensor  Carpi  Llnaris. 
Slrticinre.    Similar  to  that  of  the  other 
long  bones. 

JJevelopment.  By  three  oenlrca:  one 
for  the  shaft,  one  for  the  inferior  ex- 
tremity, and  one  for  tho  olecranon  (Fig. 
159).  OruiifLcation  commonccs  near  the 
middle  of  the  shaft  about  tho  fifth  week, 
and  soon  extends  through  the  greater 
part  of  the  bone.  At  birth  the  ends  arc 
cartilaginous.  About  the  fourth  year, 
a  separate  osweous  nucleus  appears  iu  the 
middle  of  the  head,  which  soon  cxieuds 
into  the  Myloid  process.  About  the  teutU 
year,  os8inc  matter  appears  in  the  ole- 
cranon near  its  extremity,  the  chief  part 
of  this  process  being  formed  from  au 
extension  of  tho  shall  of  the  bone  imo 
At  about  the  sixteenth  year,  tho  upper  epiphysis  becomes  joined,  and  at 
about  the  twentieth  year  the  lower  one. 
Articulations.    With  the  humerus  and  radiiis. 


Fig.  159. — Plan  of  Iho  I>cT«iftpm*iit  of  llift 
Uhia.    By  Thwo  ConlPcs. 
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AlfachmejU  of  SfitseUji.  To  the  olticranoa :  the  Triceps,  Anconeus,  and  one 
htfad  of  the  Flexor  Carpi  CTlnaria.  To  the  coronold  process:  the  Braubialii) 
Amicus,  Proomtor  Radii  Teres,  Flexor  Sublimia  Pigitorum,  and  Flexor  Pro* 
fundus  Digitorum,  occasionally,  also  the  Flexor  Longns  PolUcis.  To  iho  shaft: 
tho  Flexor  Profuudus  DiKitorum,  Pronator  Quadratus,  Flexor  Cacp>  Ulnaris, 
'£xtenitor  Carpi  Ulnaris,  Anconeus,  Supinator  Brevis.  Extensor  Ossia  Meta- 
I  carpi  Pollicis,  Bxtensor  Secundi  Intemodii  PolUois,  and  Kxteosor  Indicia. 

Tns  Radius. 

The  Radins  ts  situated  on  the  outer  side  of  the  forearm,  lying  parallel  vith 
the  ulna,  which  exc^^eds  it  in  length  and  size.  Its  upper  end  is  small,  aod  forms 
only  a  small  part  of  the  elbow-joint;  but  its  lower  end  is  large,  and  forma 
the  chief  part  of  the  wrist.  It  is  one  of  the  long  bones,  prismatic  in  form, 
slightly  curved  longitudinally,  and  like  other  long  (>OQes  has  a  shall  and  two 
exircinities. 

The  Upper  Extremity  presents  a  head,  neck,  and  tuberosity.    The  htad  is  of 
a  cylindrical  form,  depressed  on  its  upiwr  surface  into  a  shallow  cup,  which 
articulates  with  the  radial  or  lesser  beaa  of  the  humerus  in  flexion  of  the  joint. 
Around  the  circumference  of  the  head  is  a  smooth  articular  surface,  coatwl  with 
cartila'.re  iu  the  recent  state,  broad  internally  where  it  rotates  within  the  lesser 
.sigmoid  wivity  of  the  nina;  narrow  in  the  rest  of  its  circumference,  to  play  in 
the  orbicular  ligament.     The  head  is  supported  on  a  round,  smooth,  and  con- 
stricted portion  of  bone,  called  the  neci^  which  presents,  behind,  a  slight  ridge, 
for  the  attachment  of  part  of  the  Supinator  Brevis.    Beneath  the  neck,  at  the 
[SoDer  and  front  aspect  of  the  bone,  is  a  rough  etnineuce,  the  tuhcrosUy.    Its 
nrface  is  divided  into  two  parts  by  a  vertical  lino — a  posterior  rough  portion, 
)r  tbo  insertion  of  the  tcaaon  of  the  Biceps  muscle;  and  an  anterior  smooth 
[portion,  on  which  a  bursa  is  interposed  between  the  tendou  and  the  bone. 

The  Siiaft  of  the  bone  is  prismoid  in  form,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  convex  outwards.     It  presents  three  surfaces,  sepa- 
,TSted  'tiy  three  borders. 

Th«  anUrior  limltr  exKrnds  from  the  lower  pari  of  the  tuberosity  above,  to 

ithe  anterior  part  of  the  base  of  the  styloid  process  below.    It  separates  the 

'ftntorior  from  the  external  surface.     Its  upper  third  is  very  prominent;  and 

from  its  oblique  direction,  downwards  and  outwards,  has  received  the  name  of 

the  obHqtut  line  of  the  rmliiu.    It  gives  atiachmenl,  externally,  to  the  Supinator 

[Brevis;  internally,  to  the  Flexor  Lonffiis  Pollicis,  and  between  these  to  the 

fFlexor  Digitorum  Sublimia.     The  middle  third  of  the  anterior  border  is  indis- 

ilinct  aud  round<jd.     lu  lower  fourth  is  sharp,  promiucut,  afibrds  attachment  to 

[the  Prunalor  Quadratus,  and  termiQates  in  a  small  tubercle,  into  which  is 

inserted  the  tendon  of  the  Supinator  Longus. 

The /xw/fTwr  border  commences  above,  at  the  back  part  of  the  nock  of  the 
radios,  and  terminat«s  below,  at  the  posterior  part  of  tbe  base  of  the  styloid 
l^rooesa;  it  separates  the  posterior  from  the  external  surface.    It  is  indistinct 
I  above  and  below,  but  well  marked  in  the  middle  third  of  the  bone. 

Tbe  internal  or  iTUero^seous  border  commences  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  indistinct,  becomes  sharp  and  prominent  as 
it  descends,  and  at  its  lower  part  bifurcates  into  two  ridges,  which  descend  to 
the  anterior  and  posterior  margins  of  the  sigmoid  cavity.  This  border  separates 
the  anterior  from  the  posterior  surface,  and  has  the  interosseous  membrane 
attached  to  it  throughout  the  greater  part  of  its  extent. 

The  nnterior  aurfaei  is  narrow  and  concave  for  its  upper  two-thirds,  and  gives 
attachment  to  the  Flexor  Longus  Pollicis  muscle ;  below,  it  is  broad  anaflat, 
and  gives  attachment  to  the  Pronator  Quadratus.  At  theJuDCtion  of  the  upper 
and  middle  thirds  of  this  surface  is  the  nutrient  foramen,  wliich  is  directed 
obliquely  upwards. 


THE    SKELETON. 


The  potierior  surface  is  rounded,  convex  and  sraootb,  in  tl»e  upper  third  of  its 
extent,  and  covered  by  the  Supinator  Brevis  nnuscle.  lis  middle  third  is  broad, 
slightly  comtavc,  and  gives  attachmont  to  the  Extensor  Ossis  Metacarpi  Pollicid 
above,  the  Extensor  Priroi  Interuodii  Pollicis  below.  Its  lower  third  is  broad, 
convex,  and  covered  by  the  tmuiuna  of  the  muBcIea,  which  subsijquently  ran  in 
the  groovtM  on  the  lower  end  of  the  bone. 

The  ertemai  surface  is  rounded  and  convex  throughout  its  entire  extent.  Its 
upper  third  gives  attachment  to  the  Supinator  Bre\'ii  inoacle.  About  its  centre 
is  HtMjn  a  rough  ridge,  for  the  insertion  of  the  Pronator  Radii  Teres  muscle,  lu 
iowor  part  is  narrow,  and  covered  by  the  tendons  of  the  Kxtensor  Ossis  Meta- 
carpi  Pollieis  and  Extensor  Primi  Internodii  Pollicis  muscles. 

The  Loioer  Extremity  of  the  radius  is  large,  of  quadrilateral  form,  and  pro- 
vided with  two  articolar  surfaces,  one  at  the  extremity  for  artieulation  with  the 
carpus,  and  one  at  the  inner  side  of  the  bone  for  articulation  with  the  uloa. 
The  carpal  anioular  surface  is  of  triangular  form,  con&ave,  smooth,  and  divided 
hy  a  slight  antero- posterior  ridge  into  two  parts.  Of  these,  the  external  is 
largo,  of  a  triangular  form,  and  articulates  with  the  scaphoid  bone;  the  inner, 
gm.i]Ior  and  quadrilateral,  articulai«a  with  the  semilunar.  The  articular  snrfece 
for  the  ulna  is  called  the  sujvvml  cavity  of  the  radius;  it  is  narrow,  concave, 
smooth,  and  aiiioulatea  with  the  head  of  the  ulna.  The  circumference  of  this 
end  of  the  bone  ])rc8ents  three  surfaces,  an  anterior,  external,  and  posterior. 
The  anterior  aurfaet,  rough  and  irregular,  atVurds  attuchmunt  to  the  anterior 
ligament  of  the  wrist-joint.  The  external  surface  is  prolonged  obliquely  down- 
wards into  a  strong  conical  projection,  the  styloid  process,  which  gives  attaob- 
ment  by  its  base  to  the  tondun  of  the  Supinator  Longus,  and  by  its  apex  to  the 
external  lateral  ligament  of  the  wrist-joint.  The  outer  surface  of  this  process 
is  marked  by  two  grooves,  which  run  obliquely  downwards  and  forwards,  and 

are  separated  from  one  another  by  an 


Fig.  160.~Plan  oF  the  l>cv('l«pm«it  of  the 
Itidins.     \iy  Three  LVDlrcs. 


elevated  ridye.    The  anterior  one  gives 
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passage  to  tbe  tendon  of  the  Kxtensor 
Ossis  Metacarpi  Pollicis,  the  posterior 
one  to  the  tendon  of  the  Bxtensor 
Primi  Internodii  Pollicis.  The  postt- 
rior  stiTfac€  is  convex,  afibrds  attach- 
ment to  the  postcrinr  ligament  of  the 
wrist,  and  is  marked  by  three  grooves. 
Proceeding  from  without  inwards,  the 
first  groove  is  broad,  but  shallow,  and 
subdivided  into  two  by  asHghtly  elevat- 
ed ridge ;  the  outer  of  these  two  trans- 
mits the  tendon  of  the  Extensor  Carpi 
Radialis  Longior,  the  inner  the  tendon 
uf  the  Extensor  Carpi  RadialisBrevior. 
The  second,  which  is  mmr  the  oentre 
of  the  bone,  is  a  deep  but  narrow 
groove,  directed  obliquely  from  above, 
downwards  and  outwards;  it  transmits 
the  tendon  of  tlio  Extensor  Sccundi 
Internodii  Pollicis.  The  third,  lying 
most  internallv,  is  a  broad  groove,  for 
the  passage  of  the  tendons  of  the  Ex- 
tensor Communis  Digilorum,  Extensor 
Indicia  and  E.\tensor  Minimi  Digiti; 
the  tendon  of  the  last-named  muscle 

passing  through  the  groove  at  the  point  of  articulation  of  the  radius  with  the 

ulna. 
Structure.    Similar  to  that  of  the  other  long  bones. 
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Sevelipmmi  (Fig.  160).  By  three  centres,  one  for  the  sTinft,  and  one  for  each 
extremity.  That  for  the  nhaft  makes  its  appearance  near  the  ccutre  of  tlid 
bone,  &ODD  aJ\er  the  Jevelupmeut  of  the  humerus  commences.  At  birth  the 
ahafl  u  osaified,  but  tho  endis  of  tlio  bone  are  oartilaginous.  About  the  end  of 
the  second  year,  ossification  commences  in  the  lower  epiphysis;  and  about  the 
fifth  year,  m  the  upper  one.  At  the  age  of  puberty,  the  upper  epiphysis 
becomes  joined,  to  the  shafl;  the  lower  epiphysis  becumiug  united  about  the 
twentieth  year. 

Ariieuiaiitms,    With  four  bones — the  humerus,  ulna,  scaphoid,  and  semilunar. 

Atiachment  of  JIuscks.  To  the  tuberosity,  the  Bicep.t;  to  the  oblique  ridge, 
the  Supinator  Brevie,  Flexor  Digitoruiu  Sublimis,  and  Flexor  Longus  Follicis; 
lo  tho  shaft  (its  anterior  surruee),  the  KhLtur  Longus  Polllcis  and  Pronator 
Qaadratus;  (its  posterior  aurface),  the  Extensor  Ojjsis  Metncarpi  Pollicis  and 
Kxtenaor  Primi  Interuodii  PoUicis;  (its  outer  surface),  the  Pronator  £adu 
Teres ;  and  to  the  styloid  process,  tho  Supinator  Longua 

The  Band  is  subdivided  into  three  segments — ^the  Carpus  or  Wrist,  the  Meta- 
carpua  or  Palm,  and  the  Phalanges  or  Fingers. 

TuK  Cabpls. 

Tho  bones  of  the  Corpus,  ci;:;ht  in  number,  are  arranged  in  two  rows.  Those 
of  the  upper  row,  cnumeraied  from  the  radial  lo  the  uliuir  side,  are  the  scaphoid, 
•emilunar,  cuucil'urm,  and  pisiform ;  those  of  tho  lower  row,  enumerated  in  the 
same  order,  are  tho  trafwzinm,  trapezoid,  os  magnum,  and  unciform. 

(hmmon  Characters  of  the  Carpal  liowi.  Each  bone  (excepting  the  pisiform) 
preaents  six  surtaces.  Of  these,  the  cmierior  ot  palmar,  and  the  posterior  or 
'cferao^are  rough,  for  ligamentous  attachment,  the  dorsal  surface  being  generally 
the  broader  ol"  the  two.  Tho  anj>eriar  and  ?jj/VTi'ur  are  articular,  tho  superior 
generally  convex,  tho  inferior  concukve;  and  tho  inUmal  and  external  are  also 
articular  when  in  contact  with  contiguous  bones,  otherwise  rough  and  tuber- 
cular. Their  structure  in  all  is  similar,  cousisting  wiibin  of  oaucellous  tissue 
inclosed  in  a  layer  of  comi>act  bone.  Each  bono  is  also  developed  from  a 
aingle  centre  of  ossification. 

BoNK3  OP  TUK  TJPPBB  Row.    (Figs.  161, 162.) 

The  Scaphoid  is  the  largest  bone  of  the  first  row.  It  has  received  ita  name 
from  its  fancied  reiicinblauce  to  a  boat,  being  broad  at  one  end,  and  narrowed 
like  a  prow  at  tho  opposite,  it  is  situated  at  the  upper  and  outer  part  of  the 
carpus,  its  direction  being  from  above  downwards,  outwards,  and  forwards. 
The  aupen'or  surjact  is  convex,  smooth,  of  triangular  shape,  and  articulates 
with  the  lower  end  of  tho  radius.  Tho  inferior  surface,  directed  downwards, 
outwards,  and  backwards,  is  smooth,  convex,  also  triangular,  and  divided  by  a 
flight  ridge  into  two  purLr^  the  external  of  which  articulates  with  the  trape- 
zium, the  inner  with  the  trapezoid.  The  posterior  or  dorsal  surface  presents  a 
narrow,  rough  groove,  which  runs  the  entire  breadth  of  the  bone,  and  sarvea 
for  the  attauhmuut  of  ligaments.  The  anterior  or  palmar  surface  is  oonoave 
above,  and  elevated  at  its  lower  and  outer  part  into  a  prominent  rounded 
tubercle,  which  projects  forwards  from  the  front  of  the  carpus,  and  gives  attach- 
ment lo  the  anterior  annular  ligament  of  the  wrist.  The  ezterttal  surface  ia 
rough  and  narrow,  and  gives  attachment  to  the  external  lateral  ligament  of  the 
wrbt.  Tho  internal  surface  presents  two  articular  facets :  of  these,  the  superior 
or  smaller  one  is  ilattened,  of  semilunar  form,  and  articalates  with  the  semi- 
lunar; tho  inferior  or  larger  is  concave,  forming  with  the  semilunar  bon^  a 
concavity  for  the  head  of  tho  oi  magnum. 

To  ascertain  to  which  hand  this  bone  belongs,  hold  the  convex  radial  articu- 
lar sarface  upward;^,  and  the  dorsal  surface  backwards;  tho  prominent  tubercle 
Vtll  be  directed  to  the  side  to  which  the  bone  belongs. 
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The  Pisiform  bono  may  bn  known  by  iu.  dll  size,  and  bj  .„  presenting  a 
single  articular  facet.  It  la  situated  at  ttio  autt^rior  and  inuer  side  of  the  carpus, 
is  nearly  circular  in  form,  and  presents  on  ite  }>o«ieri'>r  sur/ttce  a  smooib  oval 
faoec,  for  articulation  with  the  cuneiform  bone.  This  facet  approaches  the 
superior,  but  not  the  inferior,  border  of  the  bone.  The  anterior  or  palmar 
twrfane  is  rounded  and  rough,  and  gives  attauhmGUt  to  the  anterior  ODDular. 
ligament.  The  oxUer  and  irvner  $urf<xc€S  are  alao  rough,  the  former  being  convex, 
the  latter  usually  concave. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  it<t  poHtorior  or 
articular  fac<;t  downwards,  and  the  nouarlieolar  portion  of  the  same  surface 
backwards;  the  imier  concave aurface  will  then  point  to  the  aide  to  which  the 
bone  belongs. 

ArtieuiatioTU.    With  one  bone,  the  cuneiform. 

Attachment  of  M'.fscks.  To  two:  the  flexor  Carpi  Ulnaris,  and  Abduotor 
Minimi  Digiti;  and  to  the  anterior  anuuiar  lig.tmciit. 

Bonks  of  •mm  Lowkr  Sow.    (Figs.  161, 1C2.) 

The  7h^>ezinm  is  of  very  irregular  form.  It  may  bo  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  Flexor  Carpi  Radialis  muBcle.  It  is  situated  at 
the  external  and  inferior  part  of  t>iu  oarpu?,  between  the  scaphoid  and  first 
metacarpal  bone.    The  aujurior  sur/ace,  concave  and  smooth,  is  directed  upwards 
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Eium.    ThtR  surface  gives  attachment  to  the  AlxUictor  Pollicis,  Flexor  Osaia 

[ctocarfii,  and  Flexor  Brevis  Pollicis  muscles;  am)  llic  aiiMrriur  amiiilur  lisa- 

ment.     Ttie  posterior  or  Uorsal  itur/act  is  rough,  and  the  external  snefact  also 

ad  and  rou^fa,  for  the  attachment  of  ligaments.    The  irUernal  surface  prescuts 

two  articular  facets:  the  tipper  one,  large  and  concave,  articulates  with  the 

' trapezoid;  the  )ower  one,  narrow  and  flattened,  ivitb  the  base  of  the  »»cond 

^metacarpal  bone. 

To  ascenain  to  whicTi  hand  it  belongs,  hold  the  hone  with  the  grooved 
palmar  surface  upwards,  atid  the  external  broad,  nouarticular  surfuci^  back- 
wards; the  saddle-shaped  aurfaco  will  then  bo  diroctcd  to  the  side  to  which  the 
booe  belongs. 

Articulaii'oTu.  "With  four  bones;  the  scaphoid  above,  the  trapezoid  and 
second  metacarpal  bones  internally,  the  flrst  inetacarp&l  below. 

AUachmaU  of  Muscks.  Abductor  Pollicis,  Flexor  Ossis  Metacarpi,  and  part 
of  the  Flexor  Brevis  PolHeis. 

The  Traptzoid  is  the  smallest  bone  in  the  second  row.  It  may  bo  known  by 
its  wedge-shaped  form,  the  broad  eud  of  the  wedge  forming  the  dorsal,  the  nar- 
row end  tho  palmar  surface ;  and  hy  its  having  four  articuuir  surfaces  touching 
each  other,  and  separated  by  sharp  edges.  The  unpertor  avr/ace,  quadrilaterd 
in  form,  smooth  and  slightly  concave,  articulates  with  the  suaphoid.  The  in/e- 
rior  *uTfnr^  articulates  with  the  upper  end  of  iho  second  metacarpal  bone;  it  is 
convex  from  side  to  aide,  concave  from  before  backwards,  and  subdivided,  by 
an  elevated  ridge,  into  two  unequal  lateral  facebs.  The  posterior  or  dorsal  antl 
anterior  or  palmar  9ur/(Kc$  are  roogh,  for  the  attachment  of  ligaments,  the 
former  being  the  larger  of  the  two.  The  external  aw/ace^  convex  and  smooth, 
srticulati:'^  with  tho  trapezium.  The  i7itemai  surface  is  concave  and  smooth 
below,  for  articulation  with  the  os  magnum;  rough  above,  for  tho  attachment 
of  aa  interosseous  ligament. 

To  ascertain  to  which  side  this  bono  belongs,  let  the  broad  dorsal  surface  be 
held  upwards,  and  the  inferior  concavo-convex  surface  forwards;  the  internal 
concave  surface  will  then  point  to  the  aide  to  which  the  bono  belongs. 

Articitlatiorix.  With  four  bonea:  the  scaphoid  above,  second  metacarpal  bone 
below,  trapc^iiuui  oxternully,  os  magnum  internally. 

Aueu-hmcnt  of  Muirles.     Part  of  the  Flexor  Brevis  Pollicis. 

The  Os  Magnum  is  the  largest  bone  of  the  carpus,  and  occupies  tho  centre  of 
the  wrist.  It  presents  above  a  rounded  portion  or  head,  which  is  received  inl« 
the  concavity  formed  hy  the  scaphoid  and  semilunar  bones;  a  constricted  por> 
tiou  or  neck ;  and,  below,  the  body.  The  superior  ntrface  is  rounded,  smooth, 
and  artioulates  with  the  semilunar.  The  inferior  surface  is  divided  by  two 
ridges  into  three  facets,  for  articulation  with  the  second,  third,  and  fourth  meta- 
carpal bones;  that  for  the  third  (the  middle  facet)  being  the  htrgest  of  the  three. 
The  posterior  or  dorsal  surfaec  is  broad  and  rough ;  the  anterior  or  palmar,  nar* 
row,  rounded,  and  also  rough,  fur  the  attachment  of  ligaments.  The  cxlemtil 
fui/rtn?  articulates  with  the  trapezoid  hy  a  small  facet  at  its  anterior  inferior 
angle,  behind  which  is  a  rough  depression  for  the  attachment  of  an  interosseous 
ligament.  Above  this  is  a  deep  and  rough  groove,  which  forms  part  of  the 
neck,  and  serves  for  the  attachment  of  ligaments,  bounded  superiorly  iiy  a 
smooth  convex  surface,  for  articulation  with  the  aoaphoid,  The  internal  mr- 
/act  articulates  with  the  unciform  by  a  smooth,  ooncave,  oblong  facet,  which 
occupies  its  posterior  and  superior  parts;  and  is  rough  in  front,  for  tho  attach- 
ment of  an  interosseous  ligament. 

Tu  ascertain  to  which  liuiid  this  bone  belongs,  tho  rounded  head  should  be 
beld  upwards,  and  the  broad  dorsal  surface  forwards;  the  internal  concave 
articular  surface  will  point  to  its  appropriate  side. 

Artieulatinru.     With  seven  bonea:  the  scaphoid  and  semilunar  above;  the 
•econd,  third,  and  fourth  metacarpal  below;  the  trapezoid  on  the  radial  side; 
,  and  the  unciform  ou  the  ulnar  side. 
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Attachment  of  Muscles.     Part  of  the  Flexor  Brovis  Pollinis. 

The  Unciform  bone  may  be  readily  distinguished  by  its  wedge- shaped  form, 
and  the  hook-like  process  that  projects  from  its  palmar  surface.  It  la  situated 
at  the  inner  and  lower  angle  or  the  carpuH,  with  its  base  downwards,  reating 
on  the  two  inner  tnetacarpal  bones,  and  \tn  apex  directed  upwards  and  out- 
wards. The  aupcrior  surface,  the  apex  of  the  wedge,  is  Darrow,  convex,  smooth, 
and  artioulal&s  with  the  semilunar.  The  it^ferior  tttr/aee  articulates  with  the 
fourth  and  fitlh  metacarpal  bones,  the  concave  surface  for  each  being  separated 
by  a  ridge,  which  nma  from  before  backwards.  The  posterior  or  dorsal  sur/ace 
i.i  triangular  and  rough,  for  lieamertous  attachment  The  anterior  or  palinar 
surface  presents,  at  its  lower  ana  inner  side,  a  curved  hook-like  process  of  bone, 
the  unciform  proces.<),  directed  from  the  palmar  Rurfacc  forward^  and  outwardj. 
It  gives  attachment,  by  its  apex,  to  the  annular  lijjament;  by  its  inner  surface, 
to  the  Flexor  Brevia  Minimi  Uigiti,  and  the  Flexor  Ossis  Metacarpi  MiDimi 
Digiti;  and  is  grooved  on  its  outer  side,  for  the  passage  of  the  flexor  tendona 
into  the  palm  of  the  band.  This  is  one  of  the  four  eminences  on  the  front  of 
the  carpus,  to  which  the  anterior  annular  ligament  is  attachod ;  the  others  being 
the  pisiform  internally,  the  oblique  ridge  of  the  trapezium  and  the  tuberosity 
of  the  scaphoid  externally.  The  interruil  ixirface  articulates  with  the  cuneiform 
by  an  oblong  surface,  cut  obliquely  from  above,  downwards  and  inwards.  The 
eternal  $ur/acc  articulates  with  the  os  magnum  by  its  upper  and  posterior  pari, 
the  remaining  portion  being  rough,  for  the  attachment  of  ligaments. 

To  ascertain  to  whicli  band  it  belongs,  hold  the  apex  of  the  bone  upwards, 
and  the  broad  dorsal  surface  backwards :  the  concavity  of  the  unciform  process 
will  he  directed  to  the  aide  to  which  the  bone  belongs. 

Articulations.  With  live  bcnes:  the  semilunar  atrave,  the  fourth  and  fifth 
metacarpal  below,  the  cuneiform  internally,  the  os  magnum  externally. 

Atlachmenl  n/  Unsfhs.  To  two:  the  Flexor  Brevis  Minimi  Digiti,  the  Flexor 
Osais  Metacarpi  Minimi  Digiti;  and  to  the  anterior  anuulur  ligament. 

TnE  Mktacabpub. 

The  Metacarpal  Bones  are  five  in  number;  they  are  long  cylindrical  bones, 
presenting  for  examination  a  tihafl,  and  two  extremities. 

Comvton  Characters  of  i/te  Melaairpal  Bones.  The  s/ut/t  is  prismoid  in  form, 
and  curved  longitudinally,  so  as  to  bo  convex  in  tho  longitudinal  direction 
behind,  concave  in  front.  It  presents  three  surfaces:  two  lateral,  and  one  pos- 
terior. Tho  lattrai  stir/aea  are  concave,  for  the  attachment  of  tho  Interossei 
muscles,  and  separated  from  one  another  by  a  prominent  line.  I'ha  posterior  or 
dorsal  sur/ate  is  triangular,  smooth,  and  flattened  below,  and  covered,  in  the 
recent  atate,  by  the  tendons  of  tho  extensor  muscles.  In  its  upper  half  it  is 
divided  by  a  ridge  into  two  narrow  lateral  depressions,  for  the  attachment  of 
the  Dorsal  luterossei  muscles.  This  ridge  bifurcates  a  little  above  the  ccutre 
of  tho  bone,  and  its  branches  run  to  the  small  tubercles  on  each  side  of  the 
digital  extremity. 

The  txirjxil  extrtmity^  or  base,  is  of  a  cuboidal  form,  and  broader  behind  than 
in  front :  it  articulates  above  with  the  carpus,  and  on  each  side  with  tho  adjoin- 
ing metacarpal  bonos;  \\A<hrreal  axid  palmar  surfaces  y^VLn^  rough,  for  the  attach- 
ment of  tendons  and  ligament,^. 

The  digital  exlremittj,  or  head,  presents  an  oblong  surface,  flattened  at  eftch 
side,  for  articuhition  with  tb»!  first  phalanx;  it  is  broader,  and  extends  farther 
forwards  in  front  than  behind,  and  is  longer  in  the  antcro- posterior  than  in  the 
transverse  diameter.  On  either  side  of  the  head  is  a  aeep  depression,  sor- 
mounted  by  a  tiibcrele,  for  the  attachment  of  the  lateral  ligament  of  the  meta- 
carpo-pbalaugeal  joint.  'Y\\e  posterior  surface,  broad  and  flat,  supports  ihe  ex- 
tensor tendons;  the  ftnlerinr  j<?trfare  prcaentfi  a  me+lian  groove,  bounded  on  oacfa 
side  by  a  tubercle,  for  the  passage  of  the  flexor  tendons. 
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Prc*iUnr  CfiarttrUrs  of  tfu  M':(acar^l  Boner.  The  metacarpal  bow  of  the  thumb 
is  shorter  and  wider  than  ilic  rest,  diverges  lo  a  greater  degpco  from  the  carpus, 
ud  ite  palmar  sur/a^  is  directed  inwaras  towards  the  palm.  The  ihaft  is  flat- 
leaed  and  broad  on  its  dorsal  aspect,  and  does  Dot  present  the  bifurcated  ridgo 
which  is  foand  on  ibe  otlier  metacarpal  bone^;  it  is  concave  from  before  back- 
wards OQ  its  palmar  surface.  The  carjMtt  extremUi/,  or  hate,  presents  a  concave* 
eoDVcx  surface,  for  artioulation  with  the  trapezium,  and  has  no  lateral  facets. 
Th«  digital  extrtmity  is  less  convex  than  that  of  the  other  metacarpal  bones, 
broader  from  aide  to  side  than  from  before  backwardf,  and  termiuales  anU' 
riorlv  in  a  small  articular  oniinencc  on  each  side,  oviir  wliiuh  play  two  seaa- 
moid  bones. 

The  tnetacarpat  bone  of  the  index  finrfer  is  the  longest,  and  its  base  the  largest 
of  the  other  four.  Its  earpal  estremity  is  prolonged  upwards  and  inwards.  The 
dorsal  and  palmar  surfaces  of  this  extremity  are  rou^^b,  for  the  attachment  of 
tendons  ana  ligamenta.  It  presents  four  articular  faceta:  the  first,  at  tlic  end 
of  tbc  bone,  ia  concave  from  side  to  side,  convex  from  before  backwards,  and 
articulates  witU  the  lra[N;/.uid;  the  second,  on  the  radial  side,  ia  a  tiat  quadri- 
lateral faoot,  fur  the  trapezium;  the  third,  which  occupies  the  outer  part  of  the 
ulnar  side  of  the  extremity,  is  a  long  narrow  facet,  for  the  os  miignura;  and  the 
fourtb,  which  occupies  the  inner  part  of  the  same  sido,  is  a  considerably  broader 
surface,  for  third  metacarpal  bone. 

The  metacarfint  boine  of  the  mUldk  jingtr  ia  a  little  smaller  tban  the  preceding; 
it  praacDta  a  pyramidal  eminence  on  the  radial  side  of  its  base  (dorsal  aspect), 
which  extends  npwnrda  behind  the  os  magnum.  The  carpal  nnicular  facet  is 
ooncave  behind,  flat  and  horizontal  in  front,  and  oorre:«ponos  to  the  ott  maguutn. 
On  the  Tsdial  side  is  a  smooth  concave  facet,  for  articulation  with  the  second 
metacarpal  bone;  and  on  the  ulnar  side  two  small  oval  faoet«,  for  articulation 
with  the  fourth  metacarpal. 

The  tticiacar/<al  bom  of  the  ring-fingtr  is  shorter  and  smaller  than  the  preced- 
ing, and  its  base  small  and  tjuadrilateral ;  the  carpal  surface  of  the  ba^e  pre- 
senting two  facets,  for  articulation  with  the  unciform  and  o•^  magnum.  On  the 
radial  side  are  two  oval  facets,  for  articulation  with  the  third  metacarpal  bone; 
«nd  on  the  ulnar  side  a  single  concave  faoet^  for  the  lif^h  motacar[ial. 

The  mftacarpal  hotie  of  the  iiitk- fintjer  may  be  distinguished  by  the  concavo- 
ooDvex  form  of  its  carpal  surface,  which  articulates  with  the  unciform;  and 
from  having  only  one  lateral  articular  facet,  which  uorre^pouds  with  the  fuurlh 
metacarpal  bone.  On  its  ulnar  side  is  a  prominent  tubercle,  for  the  insertion 
of  tiM  tendon  of  the  Extensor  carpi  ulnaris.  The  dorsal  surface  of  the  shaft 
M  marfccd  by  an  oblique  ridge,  which  extends  from  near  the  ulnar  si<le  of  the 
upper  extremity  to  the  radial  side  of  the  lower.  The  outer  division  of  this 
surfiuM  serves  for  the  attachment  of  the  fourth  Dorsal  Interosseous  muscle;  the 
inner  division  is  smooth,  and  covered  by  the  extensor  tendons  of  the  little  fiagcr. 

ArUcnhtiont.  The  first  metacarpal  boue  articulates  with  the  tnipezium;  the 
seoond  with  the  trapezium,  trapezoides,  oa  magnum,  and  third  metacarpal 
"booes;  the  third  with  the  os  magnum,  and  second  and  fourth  metacarpal  bones; 
the  fourtb  with  the  os  magnum,  unciform,  and  third  and  finh  metacarital 
bones:  and  the  6fth  with  the  unciform  and  fourtb  metacarpal. 

AutvJtmttU  if  MiUicies.  To  the  metacarpal  bone  of  the  thnmb,  three;  the 
Flexor  Ossis  Metacarpi  Pollicis,  K.xtentior  Osain  Metacarpi  PoUicis,  and  first 
Dorsal  Interosseous.  To  the  second  metacarpal  bone,  five;  the  Flexor  Carpi 
Radialis,  E.xtensor  Carpi  Badialis  Longior,  first  and  second  Dorsal  Interoe- 
seoua,  and  flrec  Palmar  Tnterosseous.  To  the  third,  five:  the  Extensor  Carpi 
Badialis  Brovior,  Flexor  Brcvis  Pollicis,  .•Vdductor  PolHcis,  and  .second  and 
third  Dorsal  Interosseous.  To  the  fourth,  three:  the  third  and  fourth  Dorsal 
and  second  Palmar  Interosseous.  To  the  fifth,  five:  the  Kxtonsor  Carpi  Ulna- 
ris, Flexor  Ossis  Moiacarpi  Minimi  Digiti,  fourth  Dorsol,  and  third  Palmar 
Interosseous. 
15 
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Phalanges. 

Tbe  Plialaugesare  tbebouesof  the  lingers;  they  are  fourteen  in  number,  throe 
for  each  tSngcr,  and  two  for  the  thumb.  They  are  long  bones,  aud  present  for 
examination  a  dbafl,  and  two  extremities.  The  ihaft  tapers  from  above  down- 
wards, is  convex  posteriorly,  concave  m  front  from  above  downwards,  Bat  from 
side  to  side,  and  marked  latenilly  by  rough  ridgen,  which  give  attachment  to 
the  fibrous  sheaths  of  the  flexor  teodons.  The  metacarpal  fxiremtty,  or  basa, 
in  tho  firBt  row,  presents  an  ova!  concave  articular  surface,  broader  fyom  side 
to  side  than  from  before  backwardi;;  and  tbe  same  extremity  in  tho  other  two 
row(4,  a  double  concavity  ae[;a rated  by  a  longitudinal  median  ridge,  extending 
from  before  backwards.  The  digital  vxtremiiieg  are  smaller  than  the  other^ 
and  l«rminato,  in  the  first  and  second  row,  iu  two  small  lateral  coiidylea.  sepa- 
rated byaalight  groove;  the  articular  surface  being  prolongixl  farther  forwarda 
on  the  palmar  than  on  the  dorsal  surface,  especially  in  the  first  row. 

The  ungual  pbalanffes  are  convex  on  their  dorsal,  flat  ou  their  palmar  Bur- 
facea;  they  ore  recognized  by  their  small  size,  and  by  a  roughened  elevated 
surface  of  a  horsetihoe  form  on  the  palmar  aspect  of  their  ungual  extremity, 
which  servos  to  support  the  sensitive  pulp  of  the  finger. 

ArtiettlaU'oru.  The  first  raw  with  the  metacarpal  bones,  and  the  second  row 
of  phahtngos;  the  second  row  with  the  first  aud  third;  the  third,  with  the 
second  row. 

Altnehmenl  of  MwcJce,  To  the  base  of  the  first  phalanx  of  the  thumb,  four 
rausctcs:  tho  I'Jxtensor  Primi  Internudii  Pollicis,  I'lexur  Brevis  Pollicis,  Ab- 
ductor Pollicis,  Adductor  Pollicis.  To  the  aeoond  phalanx,  two:  the  Flexor 
LoDgua  Pollicis,  and  the  Extensor  Secundi  Intemodii.  To  the  base  of  the  first 
phalanx  of  the  index  finger,  the  first  Dorsal  and  the  first  Palmar  Interosseous; 
to  that  of  the  middle  finger,  the  second  and  third  Dorsal  Interosj^eoag;  to  that 
of  the  ring-finger,  the  fourth  Dorsal  aud  tho  second  Palmar  Interosseous;  and 
to  that  of  tho  little  finger,  the  third  Palmar  Interosseous,  the  Flexor  Brevis 
Minimi  Digiti,  and  Abductor  Minimi  Digili.  To  the  second  phalanges,  tho 
Flexor  Sublimis  Digitorum,  Extensor  Communis  Digltoruin;  and.  in  additinn, 
the  Extensor  Indicia  to  the  index  finger,  the  Extensor  Minimi  DigJti  to  tbe 
little  finger.  To  the  third  phulauges,  the  Flexor  Profundus  Digitoruin  and 
Extensor  Communis  Digitorum. 

Dktblopmext  of  the  Bokss  of  the  IIasd. 

The  Carpal  Botics  are  each  developed  by  a  single  centre.  At  birth,  they  are 
all  cartilaginous.  Ossification  proceeds  in  the  following  order  (Fig.  168):  in 
the  OS  inaguum  and  unciform  an  ossific  point  appears  during  the  first  year, 
the  former  preceding  the  latter;  in  the  cuneiform,  at  tho  tliird  year:  in  tho 
trapezium  aud  s«milnnar,  at  tho  fifUi  year,  the  former  prcooding  tho  latter ;  in 
the  scaphoid,  at  the  sixth  year;  in  the  trapezoid,  during  the  eighth  year;  and 
in  the  pisiform,  about  the  twell^h  year. 

The  Mftaearpal  Bow*  are  each  developed  by  txco  cenEres:  one  for  the  sban, 
and  one  for  tbe  digital  extremity,  for  the  fonr  inner  metacarpal  bouefl;  one  for 
the  shaft,  and  one  for  the  base,  for  the  metacarpal  bone  of  tho  thumb,  which 
in  this  respect  resembles  the  phalanges.  Os-sification  commences  in  the  centre 
of  the  shatt  about  tho  sixth  week,  aud  gradually  proceeds  to  either  end  of  the 
bone ;  about  the  third  year  the  digital  extremities  of  tho  four  inner  metacarpal 
bones,  and  the  base  of  the  first  metacarpal,  commence  to  ossify,  and  they  uaito 
about  the  twentieth  year. 

The  Phaloiujea  arc  each  developed  by  ttM  centres:  one  for  tbe  shaf^  and  one 
for  the  base.  Ossification  oommeuces  iu  the  shatt,  in  all  three  rows,  at  about 
the  sixth  week,  and  gradually  involves  the  wliole  of  the  bone,  excepting  the 
upper  extremity.    Ossification  of  tho  base  commences  in  the  first  row  between 
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tbfl  thir(1  and  fourth  ycnr!<,  iinti  a  year  later  in  those  of  the  second  and  thini 
roira.  The  two  centres  become  united  iu  each  row,  between  tbo  eighlc^uth  aud 
tventietb  years. 


OP  THE  LOWER  EXTREMITT. 

The  Lower  Extremity  conrisls  of  three  s^ments,  the  77iigh,  Ltg,  and  /W, 
which  correspond  to  the  arm^/ortarm,  and  hand  in  tlic  upper  extremity.     It  is. 
oonnectfld  to  the  trunk  through  the  oa  innominatuni,  or  haunch,  which  isl 
homologous  with  the  shoulder. 

The  03  Inxomlvatcm. 

The  Oi  Tnnominatilm,  or  nameless  bone,  so  called  from  bearing  no  resem- 
bUnce  to  any  known  object,  is  a  largo  irregular-shaped  bone,  which,  with  its 
fellow  of  the  opposite  side,  forms  the  sides  and  anterior  wall  of  the  pclvio 
carity.  In  young  Kubjects  it  consists  of  three  separate  party,  which  meet  andi 
form  the  large  cup-like  uavity,  situated  near  the  middle  of  the  outer  side  of' 
the  bone;  nnd,  although  in  the  adult  these  have  become  united,  it  is  usual  to 
deaoribe  the  bone  oii  divisible  into  three  portions — tho  ilium,  the  isohium,  and 
the  pubes. 

Tne  Ilium,  so  called  from  ita  Bupportin^  the  flank  (ilia),  is  the  suporior  broad„ 
and  expanded  portion  which  runs  upward,-*  from  the  upper  and  back  pari  of' 
the  acetabnlnm,  and  forms  the  prominence  of  the  hip. 

Tbe  Ischium  (oxto*,  the  hip)  ia  tho  iiiforior  and  strungesit  portion  of  the  bono; 


it  proceeds  downwards  from  the  acetabulum,  expands  into  a  large  tuberosity, 
aau  tbeu,  ctirviug  upwards,  forma  wilU  the  dctjcuudiug  ramus  of  the  pubes  a 
lurge  Hpurture,  tlio  obturator  forameo. 

Tbe  Pubes  is  that  portiou  which  runs  horizontaUy  inwards  from  the  iooer 
side  of  the  acotabuiuni  for  about  two  inches,  then  innltes  a  sudden  bend,  and 
descends  to  the  same  extent;  it  forma  the  front  of  the  pelvis,  supports  the 
external  organs  of  gcDcration,  and  has  received  its  name  from  being  oorered 
with  hair. 

The  Ilium  presents  for  examination  two  surfaceii,  an  external  and  an  internal, 
a  Croat,  and  two  borders,  an  anterior  and  a  posterior. 

£!xiermi  fur/aa  or  (A?r*«w  0/  the  ilitttn  (Fig.  1(H).    The  back  part  of  this 
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cave  behind;  bounded  abovo  by  tho  crest,  below  by  tho  npper  border  of  tbe 
acetabulum;  Id  fruiit  aud  buhimi,  by  Ibe  auterior  aad  jiosteriur  borUurs.  Tbis 
garfkoe  13  crossed  in  an  arcbed  direction  W  Lbreo  aemicircular  linos,  the  sape- 
rior,  miJdle,  and  inferior  curved  lines.  The  superior  curved  line,  the  shortest 
of  tho  three,  commeDces  at  the  cresL,  about  two  ini.'hua  iu  front  of  ita  posterior 
extremity;  it  ii  at  first  distinctly  marked,  but  as  it  paaaes  downwards  and  out- 
wards to  tho  upper  part  of  the  great  sacro-sciatic  notch,  where  it  teruiiuales,  it 
becomes  less  marked,  and  is  ofien  altogether  lost.  Tho  rough  surface  incitided 
between  this  Hno  and  the  crest,  affords  attachment  to  part  of  the  Gluteus 
Jitaximofl  above,  a  ftjw  Hbres  of  the  Pyriformis  below.  The  middle  curved 
line,  the  longest  of  the  throe,  commences  iit  the  crc.-tt,  about  nn  inch  behind  its 
anterior  extremity,  and,  taking  a  curved  direction  downwards  and  backwards 
t^rmiuate:)  at  the  upper  part  of  tho  great  sacro-sciatic  notch.  Tho  space  botweea 
tbe  ralddte  and  superior  curved  linca  and  the  crest  is  concave,  and  affonht 
atuchment  to  tbe  Gluteus  Medtua  muscle.  Kear  the  central  part  of  this  llao 
may  often  be  observed  the  orifice  of  a  nutrient  foramen.  The  inferior  curved 
line,  the  least  distinct  of  the  three,  commences  in  front  at  tlic  upper  pnrt  of  tho 
anterior  inferior  spinous  process,  aud  taking  a  curved  direction  backwards  and 
downwards,  terminates  at  the  atiicrior  part  of  the  great  sncro-sciatic  notch. 
The  surface  of  bone  included  between  the  middle  and  inferior  curved  lines  is 
concave  from  above  downwards,  convex  from  before  backwards,  and  affords 
attachment  to  the  Gluteus  Minimus  muscle.  Beneath  the  inferior  curved  line, 
and  oorresponding  to  the  upper  part  of  tho  acetabulum,  is  a  smootlt  emiueuco 
(sometimes  a  depression),  to  whioa  is  attached  tho  reflected  tendon  of  the  Kcctus 
Femoris  muscle.  ^ 

The  internal  sur/ac*  (Fig.  1C5)  of  the  iUum  is  bounded  above  by  the  crest, 
below  by  a  prominent  line,  the  linea  ilio-pcctinca,  and  before  ami  behind  by 
the  anterior  and  posterior  borders.  It  presents  anteriorly  a  largo  smooth  eon- 
cave  surface  called  the  inti:rnal  iHae  /oasa^  or  venicr  of  the  ilium,  which  lodges 
thelliacus  muscle,  and  presents  at  its  lower  part  the  orifice  of  a  nutrient  canal. 
Behind  the  iliac  fossa  is  a  rough  surface,  divided  into  two  frartions,  a  superior 
and  an  inferior.  Tho  inferior  or  auricular  portion,  so  called  from  its  resem- 
btancti  in  shape  to  tbe  ear,  is  coated  with  cartilage  in  the  recent  state,  and 
articulates  witn  a  similar  sliapod  aurfaco  on  the  side  of  the  sacrum.  Tho  supe- 
rior portion  is  concave  and  rough,  for  tho  attachment  of  the  posterior  sacro-iliao 
li^menls. 

The  creit  of  the  ilium  is  convex  in  its  general  outline  and  sinuously  curved, 
being  bent  inwards  anteriorly,  outwards  posteriorly.  It  is  longer  in  the  female 
than  in  tho  malo,  very  thick  behind,  and  thinner  at  the  ceulro  tliau  at  the 
extremities.  It  termiualos  at  cither  end  in  a  prominent  eminence,  the  anterior 
superior  and  posterior  superior  spinous  process.  The  surface  of  the  crest  is 
broad,  and  divided  into  an  external  lip,  an  internal  lip,  and  an  intermediate 

Stace.  To  the  external  lip  is  attached  the  Tensor  Vaginai  Femoris,  Obliqtioa 
xtemus  Abdominis,  and  Latissimus  Dorsi,  and  by  its  whole  length  tho  fascm 
lata;  to  tbe  interspace  between  tho  lips,  tho  Internal  Oblique;  to  the  internal 
lip,  the  Traas versa! is,  Quadratus  Lumborum,  and  Krector  Spinte. 

The  anterior  border  of  the  iiium  is  concave.  It  presents  two  projections  sepa- 
rated by  a  notch.  Of  these,  the  uppermost,  situated  at  the  junction  of  tho  crest 
and  anterior  border,  is  calleil  the  anterior  superior  spinous  process  of  tbe  ilium, 
the  outer  border  of  which  gives  attachment  to  the  fascia  lata,  and  tho  origin  of 
the  Tensor  Vagioio  Femoria;  ita  inner  border,  to  the  Iliacus  Intornua;  whilal 
its  extremity  aff'ords  attachment  to  Poupnrt's  ligament,  and  the  oripin  of  tho 
Sartorius.  Beneath  this  eminence  i.s  a  notch  which  gives  attachment  to  the 
Sartorius  muscle,  and  across  which  passe.<i  the  estcrnul  cutaneous  nerve.  Below 
the  notch  is  the  anterior  inferior  spmous  process,  which  terminates  in  the  upper 
lip  of  the  acetabulum ;  it  ^Ivea  attachment  to  the  straight  tendon  of  the  Kectas 
Femoria  muscle.    On  the  inner  side  of  the  anterior  inferior  spinous  process  ia  a 


tho  iliam  which  serves  for  the  attaohmont  of  tho  sacro-iliac  ligaments ;  the  latter 
to  tho  auricular  portion  which  articulates  with  tho  sacrum.  Below  tho  poste- 
rior inferior  spinous  process  is  a  deep  notch,  th«  great  sacro-sciatic. 

The  Ischium  forma  the  lower  and  back  part  of  the  oa  innorainatum.  It  ia 
divisible  into  a  thick  and  snlid  portion,  the  body ;  the  tuberosity,  a  large  roasb 
eminence,  oa  which  the  body  rests  ia  silting;  and  a  tbia  ascending  part,  ue 
ramns. 

The  bodt/,  Bomewhat  triangular  in  form,  presents  throe  surfaces,  external,  in- 
ternal, and  posterior.  Tlie  f-rttmal  sttrfacf  corresponds  to  that  portion  of  the 
acetabulum  formed  by  tho  ischium ;  it  is  smooth  and  concave  above,  and  forms 
a  Uttle  more  than  two-flflhs  of  that  cavity;  its  outer  margin  is  bounded  by  a 
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prominent  rim  or  lip,  to  wliie>i  the  cotyloid  fihro-Cflrtilage  is  attached.    Below 
itie  acoiabulum,  betweeu  it  and  the  tuberosity,  in  a  deep  groove,  along  which 
[the  tendon  of  the  Obmmtor  Ext«mu«  muscle  runs,  as  it  pu3i«es  outwaros,  lo  be 
[inaerted  iolo  the  digital  fossa  of  the  femur.    The  (rUernal  aw/ace  is  smooth, 
rcoDcavc,  and  fo^m^)  tlic  lateral  boundarv  of  the  true  pelviu  cavity ;  it  is  broad 
.above,  and  separated  from  the  venter  of  the  ilium  hy  the  Hnca  ilio-pcctinca; 
itmrrow  below,  its  posterior  border  is  encroached  upon,  a  little  below  ita  centre, 
by  the  ^pine  of  tho  ischium,  above  and  below  which  are  the  greater  and  lesser 
«wro-aciatic  notches;  in  front  it  presents  a  sharp  margin,  which  forms  the  ooter 
\  boandary  of  the  obturator  foramen.     Thw  aurfaue  is  perforated  by  two  or  three 
roacular  foramina,  and  afforda  attachment  to  part  of  the  Obtaraior  In- 
iQs  muscle.     The  ptykerior  tnrf'ac«  is  quadrilateral  in  form,  broad  aud  smooth 
'abovei,  narrow  below  wlioro  it  Incomes  coniinunus  with  the  tuberosity;  it  is 
limitod,  in  front,  by  tho  margin  of  the  acetabulum;  behind,  by  the  fW>nt  part 
of  the  great  sacro-sciatic  notch.    Tbia  surface  supports  the  i'yriformis,  the  two 
Gomelli,  and  tho  Obturator  Internus  muscles,  in  their  passage  outwards  to  the 
f^real  trochanter.    The  body  of  the  ischium  presents  three  borders,  posterior, 
'  Inferior,  and  internal.     The  posterior  hrder  presents,  a  little  below  the  centre, 
■  thin  and  pointeii  triangular  eminence,  the  spine  of  the  ischium,  more  or  less 
elongated  in  ditlerent  subjects.    Its  external  surface  gives  attachment  to  the 
Gemellus  Superior,  \in  internal  »urfaco  to  the  Coccygoua  and  Ijovator  Ani ; 
whilst  lo  the  pointed  extremity  it)  connected  the  lessor  sacro-sciatic  ligament. 
Above  the  spine  is  a  notch  of  Urge  siisc,  the  great  sue ro- sciatic,  converted  into 
a  foramen  by  tho  lesser  sacro-sciatic   ligament;  it  transmits  tho  Pyriformis 
muscle,  tho  gluteal  vessels,  and  supc-rior  gluteal  nerve  passing  out  of  the  pelvis 
above  tho  mu.scle;  the  sciatio  artery,  the  greater  and  lesser  sciatic  nerves,  the 
internal  pudic  vessels  and  nerve,  and  a  small  nerve  to  the  Obturator  Interaus 
muscle  below  it.    Below  tho  spine  in  a  amallcr  notch,  the  lessor  saoro-sciatio ; 
it  is  smooth,  coated  in  tho  recent  state  with  cartilage,  the  surface  of  which  pre- 
sents Dumeroiu  markings  corres)x>nding  lo  the  subdivisions  of  the  tendon  of 
the  Obturator  Inicrnus  which  winds  over  it.     It  is  converted  into  «  forumen  by 
tho  .iacro-<«ciattc  ligaments,  and  transmits  the  tendon  of  the  Obturator  Interniis, 
the  nerve  which  supplies  that  muscle,  and  the  pudic  vessels  and  nerve.    The 
it^'mor  bonier  is  thick  and  broad ;  at  its  point  of  junction  with  the  posterior  is 
the  tuberosity  of  the  ischium.    The  niiemal  border  is  thin,  and  forms  tho  outer 
circumference  of  the  obturator  foramen. 

The  iu}f:r»!ti(y  preseal.1  for  examination  an  external  lip,  an  internal  lip,  and 
an  intermediate  space.  The  external  lip  gives  attachment  to  the  Quadratus 
Femoris,  and  part  of  the  Adductor  ^(aguus  niusclos.  The  inner  lip  is  bounded 
by  a  sharp  ridge,  for  tho  attachment  of  a  falciform  prolongation  of  the  great 
sacro-aciaiic  ligament;  it  presents  a  groove  on  the  inner  aide  of  this  for  tho 
JodgmoQt  of  tlie  internal  pudic  vesduls  aud  nerve;  and,  more  anteriorly,  has 
atlanlied  the  Transversua  Pcrinei  and  Erector  Penis  mnscles.  The  intermediate 
aurface  presents  four  distinct  impressions.  Two  of  these,  seen  at  the  front  part 
of  the  laberosity,  are  /ongh,  elongated,  and  separated  from  each  other  by  a 
proDiinont  ridge;  the  outer  one  gives  attachment  to  the  Adductor  Magnus,  the 
iQQer  one  to  the  great  sacro-t^ciatic  ligament.  Two.  tsituated  at  the  back  part, 
are  smooth,  larger  in  size,  and  separated  by  an  oblique  ridge;  from  the  upper 
and  outer  orisee  the  bemi-membrauosus ;  from  the  lower  and  inner,  the  Biceps 
aud  Somi-teodioosua,  The  uppermost  part  of  the  tuberosity  gives  attnchmeat 
to  the  Gemellus  Inferior. 

The  romiu,  or  asetTuUng  romu*,  is  the  thin  flattcnwl  part  of  tho  ischium, 
which  ajiconds  from  the  tuberosity  upwards  and  inwards,  .ind  joins  the  ramus 
of  the  pubes — their  point  of  junction  being  indicated  in  the  adult  by  a  rough 
eminence.  T)ic  outer  surface  of  the  ramus  is  rough,  for  the  attachment  of  tho 
Obturator  Extcrnus  muscle,  also  some  fibres  of  the  Adductor  Magnus,  and  of 
the  Gracilis;  its  inner  surface  forms  part  of  the  anterior  wall  of  the  pelvis. 
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Its  iuner  "border  is  thick,  rougb,  sliglitly  everted,  forms  part  of  the  otjtiet  of~ 
the  polvis,  itnd  serves  I'or  the  atlacbineiit  of  the  crus  pBiiia.  Ii^  otitor  border 
is  thin  and  sbarp,  and  forma  part  of  the  inner  margin  of  the  obturator  foramen. 

The  Pubes  forms  the  auteriur  part  of  the  oa  inaominatumj  it  is  divisible  into 
a  horizontal  ramus  or  body,  and  a  perpendicular  ramus. 

The  Mt^,  or  horizonUil  ramus,  presents  for  examination  two  extremities,  nn 
outer  and  an  inner,  and  four  aurfaoea.  The  outer  extremity,  the  thickest  part  of 
the  bone,  forms  one-fifth  of  the  cavity  of  the  acetabulum  ;  it  present*,  above, 
a  rough  eminence,  the  ilio-pectincal,  wliich  serves  to  indicate  the  point  of  junc- 
tion of  the  ilium  and  pubes.  The  irvner  extremity  is  the  symphysis;  it  is  oral, 
covered  by  eight  or  nine  tranaverge  ridges,  or  a  series  of  nipple-tike  processes 
arranged  in  rows,  separated  by  grooves;  they  serve  for  the  altachment  of  the 
interanionlar  fihro-cariilage,  plac«d  between  it  and  the  opposite  Iwne.  The 
ujntfr  surface,  triangular  in  ibrm,  wider  externally  than  iulerually,  is  bounded 
behind  by  a  sharp  ridge,  the  pootineal  line,  or  hnea  ilio-poetinea,  which,  run* 
Ming  outwards,  marks  the  brim  of  the  true  polvw.  The  surface  of  bone  in 
front  of  the  pubie  portion  of  tho  linea  iliu-peetinea,  serves  for  the  attachment 
of  the  Pectitious  mnsole.  Tliis  ridge  terminatea  intomally  nt  a  tubercle,  which 
projects  forwards,  and  is  called  the  «;>t>i'' of  the  pubes.  Tho  portion  of  bone 
includirtl  between  the  spine  and  inner  extremity  of  the  pubes  is  called  the  crat; 
it  serves  for  the  attQchroent  of  the  Rectus,  Pyramidalis,  and  conjoined  tendon 
of  the  Internal  Oblii^uo  and  Transversalis,  The  point  of  junction  of  the  crest 
with  the  symphysia  la  called  the  angle  of  the  puh6s.  The  infrrinr  surface  pre- 
Bents,  externally,  a  broad  and  deep  oblique  groove,  for  the  pa.ssage  of  the  obtu- 
rator vessels  and  uervo;  and  internally,  a  sharp  margin,  which  forms  part  of 
the  circumference  of  the  olUiirator  foramen.  Its  exu^rjval  surface,  flat  and  com- 
pressed, serves  for  the  attachment  of  muscles.  Its  xnUmal  turfacf,  convex  from 
above  downwards,  concave  from  side  to  side,  is  smooth,  and  forms  pan  of  tho 
anterior  wall  of  the  pelvis. 

The  ikxrmiiiii.'j  ritmfut  of  the  pnbea  paseos  outwards  and  downwards,  becom- 
ing thinner  and  narrower  an  it  dcsoends,  and  joins  with  the  ramus  of  the 
ischium.  Its  external  surf  ace  is  rough  for  the  atlachraent  of  muscles;  the  Ad- 
ductor LoDgus  above,  the  Adductor  Hrevis  below  ;  tho  iiracilis  along  its  inner 
border,  the  Compressor  Urethne  towards  its  internal  aspect;  and  a  portion  of 
the  Obturator  Externos  where  it  enters  into  the  formation  of  the  foramen  of 
that  name.  Its  i'nn«r  surface  is  smooth.  Its  inner  bonier  ia  thick,  rough,  and 
ev«rted,  especially  ia  females.  In  the  male  it  serves  for  the  atiachment  of  the 
crus  penis.  Its  outer  border  forius  part  of  the  circumference  of  the  obturator 
foramen. 

The  cotyioiii  cavit;/,  or  acetalmlum,  is  a  deep,  cup-shaped,  hemispherical  de- 
pression; formed,  iiitorriially,  by  the  pubes,  above  by  the  ilium,  behind  and 
below  by  the  ischium ;  a  liiilo  leA.=i  tlian  two-fifths  being  formed  by  the  ilium,  a 
little  more  than  two- fifths  by  the  isuhium,  and  the  remaiuinc  fifth  by  the  pubes. 
It  is  bounded  by  a  prominent  uneven  rim,  which  is  thick  and  strong  alnive,  and 
serves  for  the  attachment  of  a  fibro-cartilaginous  atructure  which  contracts  its 
orifice,  and  deepens  the  surface  for  articulation.  It  presents  on  its  inner  side  a 
deep  notch,  the  cotyloid  notcli,  which  transmit.^  the  nutrient  vessels  into  the 
interior  of  the  joint,  and  is  continuous  with  a  circular  depression  at  the  bottom 
of  the  cavity:  this  depression  is  perforated  by  numerous  apertures,  lodges  a 
m&aa  of  fat,  and  its  marcins  serve  for  the  attaclnncut  of  the  ligamentum  teres. 
The  notch  is  convortcdf,  in  the  natural  slate,  into  a  foramen  by  a  donaa  liga- 
mentous band  which  passes  across  it.  Through  this  foramen  tho  nutrient  ves- 
sels and  Derve3  enter  the  joint. 

The  oblnrator  or  thj/roid  foramen  is  a  large  aperture,  situated  between  the 
ischium  and  pnbes.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  obliquely  from  above  downwanls;  in  the  female  it  is  amaller,  and  more 
:riaQgular.     It  is  bounded  by  a  thin  uneven  margin,  to  which  a  strong  mem 
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brane  ia  attached;  and  presents,  at  its  upper  and  outer  part,  a  dwp  groove, 
which  rutu  from  ttie  pelvis  obliquolv  Ibrwanis,  inward.'*,  and  downwarda.  This 
groove  is  converted  into  a  foramen  by  the  obturator  membrane,  and  transmits 
tho  obturator  vessels  and  nerve. 

Structrtre  of  the  ih  Tnnominatum.  This  bone  eonsist<i  of  much  canrxsllous  tis- 
su«>.  tispeciully  where  it  is  thick,  iuclos^id  beiwuuu  two  layers  of  dense  comnact 
tissue.  In  the  liiiniier  p»rt4  of  tho  bone,  as  at  ihe  Wtom  of  the  aoctabuluni 
and  centre  of  the  iliiic  fossa,  it  is  nsually  semi-transparent,  and  composed 
entirely  of  compact  tissue. 

D'-vefopment  (Big.  166).  By  eifffu  centres:  three  primary — one  for  the  ilium, 
one  for  the  ischiain,  and  one  for  the  pubes ;  and  jivc  secondary— one  for  the 

Fif.  ICi. — Plaa  of  Ibe  Dovclopincnt  of  ttut  0«  Innomioatnni. 
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west  of  the  ilium  its  whole  length,  one  for  iho  anterior  inferior  spinous  process 
(«iid  to  occur  more  frequently  in  the  male  than  the  female),  one  for  the  tuber- 
oiity  of  tho  ischium,  one  for  the  symphysis  pubis  (more  frequent  in  the  female 
tbiin  the  male),  and  one  for  the  Y-shaped  piece  at  the  bottom  of  the  acetabulum. 
These  various  centres  appear  in  the  foltotring  order:  First,  in  the  ilium,  at  the 
lower  part  of  the  bone,  immediately  above  ihe  sciatic  notch,  at  about  the  same 
[wriod  that  the  development  of  the  vertebra  commences.  Secondly,  in  the 
body  of  the  ischium,  at  about  tho  third  month  of  foetal  life.  Thirdly,  in  the 
body  of  tho  pubes,  between  tho  fourth  and  fiAh  months.  At  birth,  tho  threa 
primary  centres  are  quit©  separate,  tlie  crest,  the  bottom  of  the  acetabulum,  and 
the  rami  of  the  ischium  and  nubes,  being  still  oartila?inou».  At  about  the 
sixth  year,  the  ranii  of  the  pubes  and  ischium  are  almost  completely  ossified. 
About  the  thirteenth  or  fourteenth  year,  the  thrco  divisions  of  the  bono  Iiave 
extended  their  growth  into  tho  bottom  of  the  acotabolum,  being  separated  from 
each  other  by  a  Y-shaped  portion  of  cartilnge,  which  now  presents  traces  of 
oesification.    The  ilium  ana  ischium  then  b«conie  joined,  and  lastly  the  pubes, 
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tbroagh  tbe  interveDtion  of  tbis  Y-sbapi>d  portion.  At  about  tbc  age  of  pa< 
bcriy,  ossification  lakes  place  io  each  of  tbc  remainiug  portioiis,  aod  they  \»e- 
come  joiutHl  to  tbe  rest  of  the  bone  about  tba  twenty-fittb  year. 

Aflifulatifnus.    With  its  fellow  of  tbe  opposite  siac,  tbe  sacrum  and  femur. 

Attachmrtti  of  Mfiscies.  Jlittm.  To  tbe  outer  lip  of  tbe  crcBt,  tbe  Tensor 
TiigiiUB  Femoris,  Obliquus  Extcrnus  Abdominis,  and  Lalis-timus  HorBi ;  to  the 
{nCemal  lip,  the  Transversalis,  Quadrutns  Lumburum,  aud  Kreutor  tipiim*;  to 
ihe  interspace  between  tbe  lips,  tbe  Obliquus  InlernuB.  To  the  outer  surface 
of  tbe  iliutn,  the  Gluteus  Maxliiius,  Gluteus  Medius^  Gluteus  Miuimus,  reflected 
tendon  of  Rectus,  portion  of  Pyriformis ;  to  tbe  internal  surface,  tbe  lUacua ;  to 
the  anterior  border,  the  Sarioriiis  and  straight  tendon  of  the  Rectus.  Ixchhtm. 
To  \\&  cuter  fiurfaeo,  the  Obturator  Externiis;  intt:rual  surfaet;,  Obturator  In- 
lenms,  and  Levator  Ant.  To  tho  spine,  the  Gemellus  Superior,  Levator  Ant, 
and  Coccygeus.  To  tho  tuberosity,  the  Bicepa,  Semi-lendinosus,  Semi-tncm- 
branosua,  Quadratns  I-'cmoris,  Adductor  Magnus,  Gemellus  Inferior,  Transversus 
Perinei,  Erector  Penis.  Pubts.  Tbe  Obliquus  Extemus,  Oliquua  Intemus, 
TrausTcraalis,  Rectus,  Pyramidalis,  Psoas  Parvus,  Pectineu«,  Adductor  Longue, 
Adductor  Brevis,  Graciiie,  Obturator  Externum  and  Intemus,  Levator  Ani, 
Compressor  Uretbree,  and  occasionally  a  few  fibres  of  tbe  Accelerator  Uriaai. 

•  Ths  Pklvts  (Figs.  IBT,  168). 

The  Pelvis,  80  called  from  its  reserablanoe  to  a  basin,  is  stronger  and  more 
massively  constructed  than  either  the  cranial  or  thoracic  cavity;  it  is  a  bony 
ring,  interposed  between  the  lower  end  of  tbe  spine,  which  it  supports,  and  the 
lower  exlreinitics,  upon  wltiub  it  rests.  It  is  composed  of  four  bones — tho  two 
ossfl  innominata.  which  bound  it  on  either  side  and  in  front;  and  the  sacrnm 
and  coceyx,  wliieb  comjilete  it  bebiml. 

Tbe  pelvis  is  divided  by  a  prominent  line,  the  linea  iUo-pectinea,  into  the 
false  and  true  pelvis. 

The  Fitlii-  I'ehu'g  is  all  that  expanded  portion  of  the  pelvic  cavity  which  is 
situated  above  the  Unea  ilto-pectinea.  It  is  bounded  on  each  side  by  tbe  ossa 
ilii;  in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  spinous 
proccfisca  of  tho  ilia  on  either  side,  which  is  filled  up  in  tbe  recent  state  by  the 
parictes  of  the  abdomen;  behind,  in  the  middle  line,  is  a  deep  notch.  This 
broad  shallow  cavity  is  fitted  to  support  tbu  intestines,  and  to  tr&nsmic  pari  of 
their  weight  to  the  anterior  wjill  of  the  abdomen. 

Tbe  Tr-ue  Pelvis  is  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
the  linea  i1io-}>eetine3.  It  is  smaller  than  tbe  false  pelvis,  but  its  walls  are 
more  perfect.  For  convenience  of  description,  it  is  divided  into  a  superior 
circumference  or  inlet,  an  inferior  circumference  or  outlet,  and  a  cavity. 

The  superior  circnmferen^t  forms  the  margin  or  brim  of  the  pelvis,  the  included 
space  being  called  the  inku  It  is  formed  by  the  linea  ilio-pectinca,  completed 
in  front  by  the  spine  and  crei^C  of  tlie  ])iibeH,  and  behind  by  tbe  anterior  margin 
of  the  base  of  tbe  aacrurn  and  aacro- vertebral  angle. 

The  inU-l  of  the  pelvis  is  sfMuewhat  heart-shaped,  obttuely  pointed  in  front, 
diverging  on  either  side,  and  encroached  upou  behind  by  tlio  projection  forwards 
of  the  promontory  of  the  aacnini.  It  has  ibreo  princii>al  diameters:  antero- 
posterior (sac  ro  pubic),  transverse,  and  oblique.  Tbe  anteroposterior  extends 
ironi  tlie  sacro- vertebral  angle  to  tho  symphysis  pubis;  ita  average  measurement 
i»  fi>ur  inches.  Tbe  transverse  extends  across  tbe  greatest  width  of  the  inlet, 
from  tbe  middle  of  the  brim  on  one  side  to  the  same  point  on  the  opposite ;  iu 
average  measurement  is  five  inches.  Tlie  oblique  extends  from  tho  mar^tiu  of 
tbe  pelviii,  correH|K)nding  to  the  ilio-iMictinenl  eminence  on  one  side,  to  the  Hicro- 
iliac  svmphysi.s  on  the  oppwite  side;  its  avcrapc  measurement  is  also  five  inchcis. 

The  cam'iy  of  the  true  pelvis  is  bounded  in  front  by  the  symphysis  pubis; 
bahind  by  tbe  eoncuvity  of  the  sacrum  and  coccyx,  which,  curving  forwards 
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tibore  and  below,  contracts  tbo  inlet  and  outlet  of  the  canal;  and  laterally  it,  is 
bounded  by  a  broad,  suiootlt,  quadrangular  plate  of  bone,  corresponding  to  the 
inner  surface  of  the  body  of  the  ischium.  The  cavity  is  shallow  in  from,  mea- 
suring at  the  symphysis  an  inch  and  a  half  in  depth,  three  inches  and  a  half  in 

Fig.  167.-M«lc  P<lri.  (Adult). 
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Pig.  1G8.— Femalo  Pelris  (Adult). 
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^i*  middle,  and  four  inches  and  a  half  poalcriorly.  From  this  description  it 
J'"  be  seen  that  the  cavity  of  the  pelvis  is  a  short  curved  canal,  considerably 
^per  on  its  posterior  than  on  ha  anterior  wall,  and  broader  in  the  middle  than 
•t  either  extremity,  from  tho  projection  forwards  of  the  Micro-coccygenl  column 
■bore  and  below.  This  cavity  contains,  in  the  recent  subject,  tho  rectum,  blad< 
^1  and  part  of  tho  organs  of  generation.  The  rectum  ib  placed  at  the  back 
"^  the  pelvi^  and  corresponds  to  the  curve  of  the  sacro-coccygeal  colnian;  the 
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Flir.  1(19.— Vertical  Spction  of  Oio 
Pvlris  with  lines  ituJiiMiiiii,'  iliu  A-ies 
of  Ibt  Pelvis. 
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bladder  in  TrDnl,  bfthnid  ihe  Bvmphysis  jiubis.    lu  tbo  female,  the  nteraa  and 
Tagitia  occupy  tlic  interval  between  tbeso  |>arU. 

The  hwfr  circumference  of  tlie  pelvia  ia  verv  irregular,  and  forms  what  is 
called  tho  outlet.  It  is  bouuded  by  three  prominent  eminences:  one  posterior, 
formed  by  tho  point  of  tho  coccyx;  and  one  on  each  side,  the  tuberosities  of 
the  iscbia.  Theso  eminences  are  separated  by  three  notchoic  one  in  front,  tho 
puhic  archj  formed  by  the  convergence  of  the  rami  of  the  iscliia  and  pubes  on 
each  aide.  The  other  notches,  one  on  each  side,  are  formed  by  the  sucram  ond 
ciKJuyx  behind,  the  ischium  In  i'ront,  and  the  ilium  above:  thcj  arc  called  the 
sacro-sciaiic  notches;  in  the  natural  state  they  are  converted  into  foramina  by 
iho  lesser  and  greater  sacro-acintJc  lij^'amentfl.  The  diaviftrra- of  tho  outlet  of 
the  pelvis  are  two,  antero-pasterior  and  transverse.  The  antero-po$terior  extends 
fW>m  the  tip  of  tho  coccyx  to  tho  lower  part  of  tho  synij)hysis  pubis,  and  the 
trattavefse  from  tho  posterior  part  of  one  iachiatic  tuberosity  to  the  same  point 

on  the  opposite  side:  the  average  measurement 
of  boili  is  four  inches.  The  antero-posterior 
diamcler  varies  with  tho  lengih  of  tho  coccyx, 
and  is  capable  of  increiise  or  diminution,  oa 
account  of  tho  mobility  of  tlinl  bono. 

Position  of  the  Ptivii.  In  the  erect  posture, 
the  pelvis  is  placed  obliquely  with  regard  to 
the  trunk  of  tho  body;  ttio  pt-Ivic  surface  of 
the  symphysis  pubis  looking  upwards  and 
backwards,  the  concavity  of  the  sacrum  and 
coccyx  looking  downwards  and  forwards;  the 
base  of  the  sacrum  tu  well-formed  female 
bodies  being  nearly  four  inches  above  the  up- 
per border  of  the  symphysis  pubis,  and  the 
apex  of  Lhe  coccyx  a  little  more  than  half  an 
inch  above  its  lower  border.  The  obliquity 
is  much  greater  in  the  ftctua,  and  at  an  early 
pcriftd  of  life,  than  in  tho  adult. 

Am8  of  the  Pelvis  (Fig.  IGi").  Tho  plane  of 
the  inlet  of  the  true  pelvis  will  bo  represenicd 
by  a  line  drawn  from  the  bnso  of  tho  sacrum 
to  the  upper  marf-in  of  the  symphysis  pubis. 
A  line  carried  at  right  angles  with  this  at  its  middle,  would  correspond  at  ona 
extremity  with  the  umbilicus,  and  at  the  other  with  llio  middle  of  the  coccyx; 
lhe  axis  of  the  inlet  is  therefore  dirootcd  downwards  and  backwards.  The  a.^is 
of  the  outlet  produced  upwards  would  touch  the  base  of  the  Racrum,  and  is 
therefore  directed  downwards  and  forwards.  Tito  axis  of  the  cavity  is  curved 
like  the  cavity  itaelf:  this  curve  curresponda  to  llio  concavity  of  tho  siicrum 
and  coccyx,  the  extremities  being  indicated  by  tho  central  jioints  of  the  inlet 
and  outlet.  A  knowledge  of  the  direction  of  these  axes  serves  to  oxplaia  the 
course  of  the  faaus  in  ita  passage  through  the  pelvis  during  jiarturition.  It  is 
also  important  to  the  surgeon,  us  indicating  the  direction  of  iho  force  required 
in  the  removal  of  calenli  from  llie  bladder,  and  as  determining  the  direction  in 
-which  instruments  should  be  used  in  operations  upon  the  pelvic  viscera. 

JjiffereiKes  between  t/ie  Male  and  Fetnale  Pelvis.  In  the  fitole  the  bones  ar« 
thicker  and  stronger,  and  the  muscular  eminences  and  impressions  on  their 
surfaces  more  strongly  marked.  The  male  pelvis  is  altogether  more  massive; 
its  cavity  is  deeper  and  narrower,  and  the  obturator  foramina  of  larger  nize. 
In  the  j'cmnh  the  bones  arc  lighter  and  more  expanded,  tho  muscular  imnres- 
sions  on  their  surfaces  are  oxiXy  slightly  marked,  and  the  pelvis  gcnerailjF  ia 
less  massive  in  structure.  The  iliac  fosKo  are  broad,  and  the  spin&s  of  the  ilia 
widely  separated ;  hence  the  great  prominence  of  tho  hips.  TTie  inlet  and  tho 
outlet  are  larger;  the  cavity  ia  more  capacious,  and  tho  spines  of  lhe  iscltia 
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project  lesa  into  it.  The  promontory 
u  les.<)  projecting,  the  sacrum  wider  and 
curved,'  aod  the  cuccyx  more 
kbW.  The  arch  of  the  palter  \a 
;  and  its  edges  more  everted.  The 
tuberosities  of  tbu  iscbia  and  the  aceta- 
lula  are  wider  apart. 
In  the  /(jelua,  and  for  several  years 
Iter  birth,  the  pelvis  ia  small  in  pro- 
portion to  that  of  the  adult.  The  caviiy 
IS  deep,  and  the  projection  uf  the  sacro- 
vertebral  angle  less  inarkerl.  Tlic  an- 
tero-po«terior  and  traniiver.^  diameters 
are  nearly  equal.  About  puhtrriy,  the 
pelvis  in  both  sexes  presents  the  general 
characters  of  the  aHult  male  pclvia,  but 
after  p:ibrrty  it  acquires  ita  proper  &«& 
oal  charaoters. 


TirE  FEHra  on  Tnion  Boxe. 
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^H  The  Femur  is  the  longest,  largest,  and 
^^Irongeat  bone  in  the  skeleton,  and  al- 
most perfectly  cylindrical  In  the  greater 
part  of  its  extent.  In  the  erect  posture 
n  is  not  vertical,  being  separated  from 
ila  fellow  above  by  a  oonaiderable  iii- 
lerval,  which  corre^^pond*  to  the  entire 
breadth  of  the  pelvis,  but  inclining 
gradually  downwards  and  inwartls,  so 
a<»  to  approach  its  fellow  towards  its 
lower  part,  for  the  purpose  of  bringing 
the  knee-joint  near  the  line  of  gravity 
of  the  body.  The  d^rce  of  tbis  in- 
olinatiuti  varicH  in  dinercnt  [lerKons, 
And  U  greAtt;r  in  the  female  than  in  the 
male,  on  account  of  the  greater  breadtb 
of  the  pelvis.  The  femur,  like  other 
long  bones,  ia  divisible  into  a  shaft,  and 
two  extremities. 

The  Upper  JCxiremilu  presents  for  exa- 
mination a  hea'l,  a  neck,  and  the  greater 
and  l«^Aser  trochanters. 

The  h^ad,  which  is  globular,  and  forma 
ruber  more  than  a  hemisphere,  is  di 
TWtod  upwards,  inwards,  and  a  little 
forwards,  the  greater  part  of  ita  con- 
vexity being  above  and  in  front.  Its 
surface  is  smooth,  eoated  with  cartilago 
in  the  reeent  state,  and  presents,  a  little 
behind  and  below  its  centre,  au  ovotd 
deprcHsioo,  for  the  attachment  of  the 
ligament  um  teres.  The  neck  is  a  flat- 
t^ied  pyramidal  process  of  bone,  which 

'  It  k  oat  aaQROBl.  bnwever.tofiodtbenocmm 
JB  tk«  hmnle  pn*«cnliiiic  a  coosiilnnble  CUCTO 
llMdiog  UiroflghoHt  iu  whole  lenglh. 
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conneota  the  bead  witli  the  shaEl.  It  varies  iu  leuizlli  and  obliquity  at  varioas 
periods  of  life,  and  under  diftertsnl  circumslaucai,  Bofore  puberty  it  18  directed 
obliquely,  so  as  to  form  a  gentle  curve  fVom  the  axis  of  the  shaf^.  In  the  adult 
male  it  forms  an  obtuse  angle  with  the  shaft,  beiug  directed  upwards,  iswards, 
and  a  little  forwards.  In  the  female  it  approaches  more  UL-arly  a  right  angle. 
Occasionally,  in  very  old  subjecta,  and  more  especially  in  those  greatly  debili- 
tated, its  direction  becomes  horizontal ;  so  that  the  head  sinks  below  ibo  level 
of  the  trochanter,  and  its  length  diminishes  to  such  a  degree,  that  the  head 
becomes  alniost  contiguous  with  the  shaf\.  The  neck  is  flattened  from  before 
backwards,  contracted  in  the  middle,  and  broader  at  its  outer  extremity,  where 
it  is  connected  with  the  shaft,  thau  at  its  summit,  where  it  is  attached  to  the 
bead.  It  is  much  broader  in  the  vertical  thau  in  the  anteroposterior  diameter, 
and  much  thicker  below  thau  above,  on  account  of  the  greater  amount  of 
resistance  required  in  sustaining  the  weight  of  the  trunk.  The  anterior  sur/ace 
of  the  neck  is  perforated  by  numerous  vasoular  foramina.  The  posUrior  sur/ace 
is  smooth,  and  is  broader  and  more  concave  than  the  anterior ;  it  receives 
towards  its  outer  side  the  attachment  of  the  capsular  ligament  of  the  hip.  The 
superior  border  is  short  ami  thick,  bounded  externally  by  ihc  great  trochanter, 
and  iu  surfaeo  perforated  by  large  foramina.  The  inferior  border,  long  and 
narrow,  curves  a  little  backwards,  to  terminate  at  the  lesser  trochanter. 

The  trochanters  (rtwjtau,  to  run  or  roll)  are  prominent  processes  of  bone  which 
afford  levorago  to  the  muscles  which  rotate  the  thigh  on  its  axis.  They  are 
two  in  number,  the  greater  and  the  lesser. 

Tho  (freat  Trochnnler  is  a  large  irregular  quadrilateral  eminence,  situated  ot 
the  outer  side  of  the  neek,  at  its  junction  with  tho  upper  part  of  the  shaft.  It 
U  directed  a  little  outwards  and  backwards,  and,  in  the  adult,  is  about  three 
quarters  of  an  inch  lower  than  the  head.  It  presents  for  examination  two 
surfaces,  and  four  borders.  The  external  mrfaee,  quadril.iteral  in  form,  is 
bri»id,  rough,  convex,  imd  marked  by  a  prominent  diagonal  line,  which  extendi 
from  t!io  posterior  ,»iiiperior  to  tho  anterior  inferior  angle;  this  line  serves  for 
the  attachment  of  the  tendon  df  the  Gluteus  Medius.  Above  the  line  is  a 
triangular  surface;,  sometimes  rough  for  part  of  tho  tendon  of  the  same  muscle, 
sometimes  smooth  for  the  interposition  of  a  bursa  between  that  tendon  and 
the  bone.  Below  and  behind  tho  diagonal  line  is  a  smooth  triangular  surface, 
over  which  the  tendon  of  the  Glnteu.s  Maximus  muscle  plays,  a  bursa  being 
interposed.  The  ijUertml  surface  is  of  much  loss  extent  than  the  external,  and 
presents  at  its  base  a  deep  depression,  the  digital  or  trochanteric  fossa  for  the 
attachment  of  tho  tendon  of  the  Obturator  Kxtemus  muscle.  The  superior 
border  is  free;  it  is  thick  and  irregular,  and  markeil  by  impressiona  for  the 
attachment  of  the  Pyriformis  behind,  the  Obturator  Internua  and  Gemolli  in 
front.  The  inferior  border  corresponds  to  the  point  of  junction  of  the  base  oC 
tho  trochanter  with  tho  outer  surface  of  tho  shaft;  it  is  rough,  prominent, 
slightly  ciirvcil,  and  givoa  attaelnnent  to  the  upper  piirt  of  the  Vastus  Extemus 
muscle.  The  anterior  bonier  is  prominent,  somewhat  irregular,  as  well  as  the 
-Burfaeo  of  bone  immediately  below  it;  it  afibnls  attauhuieut  bv  its  outer  part 
to  tho  Gluteus  Minimus.  The  posterior  border  is  very  prominent,  and  appears 
as  a  free  rounded  edge,  wliieh  forms  the  back  part  of  the  digital  fossa. 

The  Lesser  Troc/unUer  is  a  conical  eminence,  which  varies  in  size  in  difibrent 
subjects;  it  projects  from  the  lower  and  back  part  of  the  base  of  tho  neck.    Its 
base  is  triangular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three      _ 
well-marked  borders ;  of  these,  the  superior  is  continuous  with  the  lower  bonier      ■ 
of  ibe  neck;  tho  posterior,  whh  the  posterior  intertrochanteric   linoj  and  the 
inferior,  with  the  middle  division  of  the  linea  aspera.     Its  summit,  whioh  is 
directed  inwards  and  b.i':kw,ird8,  is  rough,  and  gives  insertion  to  the  tendon  of 
the  Psoas  Magnus.     Tim  Iliaciis  is  intterted  into  the  shnfi  below  the  lesser 
trochanter,  between  tho  Vastus  Tnternus  in  front,  and  the  Pectineus  b«hind.    A        J 
well-marked  proniiuence,  of  variable  she,  which  projects  from  tho  upper  and 
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front  part  of  Iho  neck,  at  its  jnnetion 
with  the  great  troobaoter,  is  called  the 
tuhertU  of  thefrviur;  it  is  the  point  of 
meeting  of  three  muscles,  the  Gluteus 
Miiiiinua  externally,  the  Vastus  Exter- 
nua  below,  sdU  the  tendon  of  the  Obiu- 
mlor  Internas  am]  Gemelli  above.  Run- 
ning obliquely  downwards  and  inwardti 
from  the  tubercle  ia  the  spintl  line  of 
the  femar,  or  anterior  intertrochanteric 
line;  it  wiudd  round  the  inner  side  of 
ibc  Hhal^  below  the  lesBcr  trochunttT, 
and  terminates  in  the  tinea  aspera,  alK>ut 
two  inches  below  this  eminence.  Its 
upper  half  ts  rough,  and  aftbnlt;  atlacli- 
mcnt  to  the  capsular  ligam<Mit  of  the 
bip-joint;  its  lower  half  is  Jc-;s  promi- 
nent, and  gives  attachment  to  the  upper 
part  of  the  Vastus  Intcrnus.  Tbepoa- 
lerior  intertrochanteric  line  ia  very 
prominent,  and  runs  from  the  summit 
of  the  great  trochanter  downwards  and 
inwards  to  the  upper  and  back  pirt  of 
the  leaser  trochanter.  ltd  upper  half 
forms  tbe  posterior  border  of  the  great 
trochanter.  A  well-marked  eminence 
commences  about  the  middle  of  the  pos* 
terior  intortrochanterio  line,  and  pa<i.>w?s 
rerticatiy  downwards  for  about  two 
inches  along  the  back  part  of  ibc  abari: 
it  is  called  the  linca  quadratt,  and  gives 
attachment  to  the  Quadratns  FemoriF, 
and  a  few  fibres  of  the  Adductor  Mag- 
Qtu  musclea. 

The  .SV4»i/K,almo8t  perfectly  cylindrical 
in  form,  i*  a  Httlo  broader  above  than 
in  tbo  centre,  aud  «omew1iat  flattened 
from  before  backward}}  below.  It  la 
slightly  arched,  so  n»  lo  be  convex  in 
front ;  concave  btihind,  where  it  is 
■trcngthencd  by  a  prominent  longitudi- 
nal ridge,  the  linea  aspera.  Tt  present** 
for  examination  three  borders  separating 
three  surfaces.  Of  the  three  borders, 
one,  the  liuea  aHpora,  is  posterior;  the 
other  two  aru  jdaced  laterally. 

The  li'ufi  a(/"-f^  (i"*ig- 1"1)  is  a  promi 
iient  longitudinal  ridgy  or  crest,  present- 
ing, on  the  middle  tltirtl  of  the  bone,  au 
extenutl  lip,  an  inicruiil  lip,  and  a  rough 
intermediate  fi|>ace.  A  little  above  liie 
centre  of  the  smLfl,  this  oreM  divides  into 
throe  Iine« ;'  the  most  external  one  be- 
comes  very   rough,  and   is   continued 

■  or  ihcM«>  ihrrc  lio»,  only  lh«  onler  ami  inocr 
an  dcsorilied  bv  tnaar  vimtt-inUls :  the  liuea 
atpcra  M  Ibna  said  to  birun.-«tc  abo>'c  and  below. 


Tig.  171.— Right  Fentnr.    PoiterlM  Sar&ce. 
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almost  vertically  upwaMs  to  the  base  of  the  (?roftt  trochanter;  the  middle  one, 
ibe  lea^t  distinct,  is  coiiiinued  to  the  bus«  of  the  trocliuater  minor:  and  the 
intenial  one  is  lost  above  in  the  spiral  line  of  the  femur.  Below,  the  Hnea 
nspera  divides  into  iwo  bifurcations,  which  inclose  between  them  a  triangular 
fipace  (the  popltleul  space),  upon  which  rests  the  popliteal  artery.  Of  these  two 
bifurcations,  the  outer  branch  ia  tho  most  prominent,  and  descends  to  ihe 
summit  of  the  out«r  condyle.  The  inner  branch  is  leas  marked,  presents  a 
brood  and  shallow  groove  for  the  p.'iasago  of  the  femoral  artery,  and  terminates 
in  a  ftmall  tubercle  at  the  summit  of  the  internal  condyle. 

To  the  inner  lip  of  tho  linea  aspern,  along  its  whole  length,  is  atlaofaed  the 
Vastus  Internus;  and  to  tho  whole  length  of  the  outer  lip,  the  Vastus  Ksternos. 
The  Adductor  Ma^uua  is  also  attached  to  the  whole  length  of  the  Hnea  a^j^ra, 
being  connected  with  tho  outer  lip  above,  and  the  inner  lip  below.  Between 
the  Vastus  Extcmus  and  the  Adductor  Magnus  are  attachett  two  muscles,  viz., 
the  Gluteus  Maximus  above,  and  the  tihurt  head  of  the  Biceps  below.  Between 
tho  Adduot^r  Jfagnus  and  tho  Vastus  Internus  four  muscles  nro  attached:  tho 
Iliacus  and  Pootincus  above  (the  latter  to  tho  middle  of  the  upper  divisions); 
below  these,  Ihe  Adductor  Brcvis  and  Adductor  Longus.  The  linea  aspera  is 
perforated  a  little  below  its  centre  by  tho  nutrient  canal,  which  in  directed 
obliquely  upwards. 

The  two  lateral  borders  of  the  femur  are  only  slightly  marked,  tho  outer  one 
extending  from  the  anterior  inferior  angle  of  tho  great  trochanter  to  I  he  anterior 
extremity  of  the  exierntil  condyle;  the  inner  one  from  the  spiral  line,  at  a  point 
opposite  the  trochanter  minor,  to  the  anterior  extremity  of  the  internal  condyle. 
The  internal  border  marks  the  limit  of  attachment  of  the  Crurena  muscle 
interna  lly. 

The  nnfcn'flr  surface  includes  that  portion  of  tho  shaft  which  is  aitaaied 
between  the  two  lateral  borifers.  It  is  smooth,  convex,  broader  above  and 
below  than  in  the  centre,  slightly  twisted,  so  that  its  upper  part  is  directed 
forwards  nnd  a  little  outwards,  ii^  lower  pan  forwards  and  a  little  inwards.  To 
the  upper  three-fourths  of  this  surface  the  Crurcus  is  attached ;  tlie  lower  fourth 
i.-*  separated  from  the  muscle  by  tho  intervention  of  tho  synovial  membrane  of 
the  knee-joint,  and  afibrd.ii  attachment  to  the  Subcrureua  to  a  bmall  extent 
Tlic  exleniai  stir/are  includes  the  jiorlion  of  bone  between  tho  external  border 
and  the  outer  lip  of  tho  linra  asnera;  it  is  continuous  above,  with  the  outer 
surface  v(  the  great  trochanter;  oelow  with  the  outer  surface  of  the  external 
condyle :  t».)  its  upper  three-fourths  is  attached  the  outer  portion  of  the  Crurena 
musflle.  The  ii^cmal  $ur/ace  includes  the  portion  of  bono  between  the  internal 
border  and  the  inner  lip  of  the  linea  aspera;  it  is  continuous,  above,  with  the 
lower  border  of  the  neck;  below,  with  tho  inner  side  of  tho  internal  condyle: 
it  is  covered  by  the  Vastus  Internus  muscle. 

Tho  L-Jiver  Extremity,  larger  than  the  upper,  is  of  a  cuboid  form,  flattened 
from  before  baokwards,  and  divided  by  an  interval  presenting  a  smooth  dopres- 
sion  in  front  and  a  notch  of  considerable  size  behind,  into  two  large  emineooes, 
the  condyles  (iroi^txiif,  u  knuchh).  The  interval  xa  called  tho  iutcrcowlyhid  nnbrA. 
'l*hc  external  condyle  is  the  more  prominent  anteriorlv,  and  i.H  tho  broader  both 
in  the  a ntero- posterior  and  transverse  diameters.  The  intrmai  condijle  is  the 
narrower,  longer,  and  more  prominent  internally.  This  ditVerence  in  tne  length 
of  tho  two  condyles  is  only  observed  when  the  bone  is  perpendicular,  and  de- 
pends npon  the  obliquity  of  the  tbigh-bonoa,  in  consequence  of  their  separation 
above  at  the  articulation  with  the  pelvis.  If  tho  femur  is  held  obliquely,  the 
surfaces  of  the  two  condyles  will  bo  seen  to  bo  neftrly  horizontal.  The  two 
eondylcsi  ar«  directly  couunuous  in  front,  and  form  a  smooth  trochlear  surfiice, 
tho  external  border  of  which  is  more  prominont,  and  ascends  higher  than  tho 
internal  one.  This  surface  articulates  witli  the  patella.  It  presents  a  mc<iiau 
groove,  which,  extends  downwards  and  backwards  to  the  intercondyloid  notuh  ; 
cud  two  lateral  convexities,  of  which   the  external   i.t  the  broader,   mor« 
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inroroinent,  and  prolonged  further  upwards  upon  the  front  of  the  outer  condyle. 
>he  iutercuudyloid  uulch  lodges  tbu  crucial  lij^ments;  it  is  lK?undcd  laterally 
~  <y  tho  oppoeed  Horfauos  of  the  two  condyli»},  aud  iti  front  by  tba  lower  end  of 

edbaft. 

Outer  Oandyle.    Tbu  outer  sur/ate  of  tba  external  condyle  presents,  a  ):ttlc 

bind  its  centre,  an  eminence,  ih/:  outer  tulteroifiti/ ;  it  is  leas  promiueni  iban  l'". 

Dcr  tuberosity,  aud  gives  aiiacbment  to  the  external  laterai  tigameut  of  tbb 

nee.  Iminodialely  beneath  it  ia  a  groove,  which  commences  at  a  depression  a 
little  behind  the  centre  of  the  lower  border  of  this  surface.  The  depression  is 
tor  the  tendon  of  origin  of  the  Popliteus  muscle;  the  groove  in  which  thiii 
lendoD  ia  contaiined  is  smooth,  covered  with  cartilage  in  the  recent  sUte,  and 
runs  upwards  and  backwai'dii  to  tbe  posterior  extremity  of  the  condvle.  The 
inner  surf aee  of  the  outer  condyle  forms  one  of  tho  lateral  boundaries  of  the 
^ntercondyloid  notch,  and  gives  attachment,  by  its  posterior  part,  to  the  ante- 

or  crucial  ligament.  The  inferior  surface  is  convex,  smooth,  and  broader  than 
that  of  the  internal  condyle.  Tbe  posterior  extremity  is  convex  and  smooth; 
jut  abox'e  the  articular  surface  is  a  depression  for  tbe  tendon  of  the  outer  bead 
qJ*  the  GaatrocnomiuB,  above  which  i.s  the  orif^in  of  the.  Plantnris. 

Inner  OondyU.  The  inner  aur/nee  of  the  inner  condyle  presents  a  convex 
emiuenoe,  the  inner  tuherositt/,  rough,  for  tbe  attacbmout  of  the  internal  lateral 
ligament.  AlMve  this  tuberosity,  at  tho  termination  of  the  inner  bifbrcation 
of  tbe  lioea  aspera,  is  a  tubercle,  for  tbe  insertion  of  tbe  tendon  of  the  Adductor 
Magnus;  and  behind  and  beneath  the  tuberete  a  depretision,  for  the  tendon 
of  the  inner  head  of  the  GasirocnemiuH.    The  outer  aide  of  the  inner  condyle 

TtoB  one  of  the  lateral  boundaries  of  the  interoondyloid  notch,  aud  gives 
attacbmcnt,  by  its  anterior  {>art,  to  the  posterior  crucial  ligament.  Its  inferior 
or  articitiar  surface  is  convex,  ftnd  presents  a  less  extensive  surface  than  the 
external  condyle. 

StntctHre.  The  shaft,  of  tho  femur  is  a  cylinder  of  compact  tissue,  hollowed 
by  a  large  medullary  canal.  Tbe  cylinder  is  of  great  thickness  and  density  in 
the  middle  third  of  tbe  shufl,  where  the  bone  is  narrowest,  and  the  medullary 
canal  welt  formed ;  but  above  and  below  this,  the  cylinder  gradually  becomes 
ibinner,  owing  to  a  separation  of  tbe  layers  of  tho  bone  into  cancelli,  which 

[►roject  into  the  medullary  canal  and  finally  obliterate  it,  so  that  the  upper  and 
ower  ends  of  tbe  shalV,  and  the  articular  ex- 
tremities more  especially,  consist  of  cancel- 
lated tissue  invested  by  a  thin  compact  layer. 
The  arrangement  of  the   cancelli   in   the 
cuds  of   the   femur    is   remarkable.     In   the 

parallel 

head  to 

while  a 

tbe 

lei  columns,   and    connect   them  to  the 

thin  upper  wall  of  the  neck.    Another  series  -v^vr-. 

>f  plates  e  c  springs  from  tbe  whole  interior  i\^^i 

»l'  the  cylinder  above  the  lesser  trochanter; 

lese   pass  upwards  and  converge  to  form  a 

3rica  of  archer  beneath  the  upper  wall  of  the 

:1r,  near  its  junction  with  the  great  tro- 

shanter.    This  structure  is  admirably  adapted 

sustain,  with  tbe  greatest  mechanical  ad.  ' 

rantagc,    concussion    or    weight    transmitted 
from  above,  and  serves  an  important  office  in  strengthening  a  part  especially 
liable  to  fracture. 

Ln  the  lower  end,  the  cancelli  spring  on  all  sides  from  the  inner  surface  of 
the  cylinder,  and  descend  in  a  perpendioular  direction  to  tbe  articular  surface, 
16 


F](r.  172.  -  Diktrran  shoviiiK  tho 
Strnrmn-  uf  llio  Ntclt  »f  ibe  Ferour. 


^upper   end  (Fig.   172),  they  run   ia 
jlomns  a  a  from  tbe  summit  of  the 
tbe  thick  under  wall  of  the  neck, 
.aeries  of    transverse    fibres    b  b    cross 
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the  cancelli  being  strongest  and  having  a  moro  accurately  perpend mular  course, 
above  tlie  condylca. 
Articulatiims.     Wltb  tbree  bones:  the  os  innomioatum,  tibta,  aod  patella. 
Development  (Fig.  173).     The  femur  is  developed  hy  Jive  ceuires;  one  for  the 
shaft,  one  for  each  extremity,  and  one  for  each  trochanter.     Of  all  the  long 
bones,  except  the  clavicle,  it  is  the  first  to  show  traces  of  osalBcation ;  this 

commences  iii  the  shart,  at  about  the 
FiK-  I7:t,— Plan  nf  the  Devf-Iopmeot  of  ib«    fifth  week  of  fcetal  life,  the  centiw 
Feiour.    U;  i-'ive  Oeutres.  of  ossification  in  the  epiphyses  ap- 

J7^  pearing  in  the  following  order:  First, 

in  the  lower  end  of  the  bone,  at  the 
ninth  month  of  foetal  life;  from  this 
the  condyles  and  tuberoijities  are 
formed ;  in  the  head,  at  the  end  of 
the  first  year  after  birih ;  in  the 
great  trochanter,  during  the  ("ourth 
year;  and  in  the  lesser  iruehantcr, 
between  the  thirteenth  and  four- 
teenth. The  order  in  which  the  epi- 
physes arc  joined  to  the  abat)  is  the 
reverse  of  that  of  their  appearance; 
their  junction  does  not  eonimence 
until  after  puberty,  the  lesser  tro- 
ehnnter  being  first  joined,  then  the 
greater,  then  the  head,  and,  lai'ily,the 
inferior  extremity  (the  first  in  which 
ossifiiyition  commcnccdX  which  is 
not  united  until  the  twentieth  year. 
Attachment  of  i/itschin.  To  the 
preattrochanter:  theGluteus  Mcdius, 
(HuieuB  Minimus,  Pyriforniis,  Obtu- 
rator Internus,  Obturator  Kxtcrana, 
GlmhoHvs  Superior,  Gemellus  Infe- 
rior, and  Quaamtus  Femoris,  To  the 
leaser  trochanter:  the  I*soas  Magoiu, 
and  the  lliaoua  below  it.  To  th« 
shaft,  its  posterior  surfnco:  the  Vastus  Kxtcrnus,  Gluteus  Maximns,  short 
head  of  the  Biceps,  Vastus  luternu.f.  Adductor  Magnus.  Poctineus,  Adductor 
Brevis,  and  Adductor  Longus:  toils  anterior  surfauo:  the  Crurcus  and  Sub- 
crurcua.    To  the  condyles:  the  Gastrocnemius,  Plantaria,  and  PopHtoua. 

The  Skeleton  of  the  Leg  consists  of  three  liones:  the  Pntolla,  a  largo  sewi- 
raoid  bone,  placed  in  front  of  the  knee;  and  the  Tibia,  and  Fibula, 

Tnn  PATKI.LA.   {Figs.  174,  17i>.) 

The  Patella  is  a  flat,  triangular  bone,  situated  at  the  anterior  part  of  the 
knee-joint.  It  resembles  the  sesamoid  bones,  from  being  developed  in  the 
tendon  of  the  Quadriceps  Extensor,  and  in  its  structure,  being  oomposod 
throughout  of  dense  cancellous  tissue;  but  it  is  generally  regarded  as  anftlo* 
gous  to  the  olecranon  proceet^  o?  the  ulna,  which  occasionally  exists  as  a  sepa- 
rate piece,  connected  to  the  shaft  of  the  hone  by  a  continuation  of  the  tendon 
of  the  Triceps  musde.*    It  serves  to  protect  the  (root  of  the  joint,  and  increases 

'  Profcssor  Owen  etatPH.  that,  "in  certain  bats,  Ihrro  is  n  itc'vclopmfDt  of  a  ivfuunoid  bone 
ii)  ibp  bu-opn  bnurhu,  wliich  U  tin-  tniP  liomolvp*  of  thf  puUlla  in  the  le(f,"  reR^rdinK  llie  ote- 
i-riiiiia  ta  hv  honiolotroas.  not  with  tbc  putHla.  bat  with  &n  cxIfiiHloa  nt  the  tinprr  rod  of  titt 
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the  leTornge  uf  the  Quadriceps  Exicaaor  by  making  it  oot  at  a  greater  aogle. 
Itjpreseiita  an  anterior  and  posterior  surface,  three  borUorft,a  base,  and  iin  apex. 

The  arUerwr  eur/ace  is  convex,  perforated  by  small  apertures,  for  ihe  pasi^age 
of  nntrieut  ve^:!wl^  and  marked  by  numerous  rough  luugiludiual  atrue.  Thu 
aarface  id  covered,  in  the  recent  state  b_v  an  expansion 
from  (he  tunduD  of  the  Quadriccp.s  Extensor,  and  sepa- 
nte<l  from  the  integument  by  a  buriui.  It  givei^  attach- 
ment below  to  the  ligameutum  patellie.  The  posterior 
tHT/'nc^  presents  a  smooth,  oval-ahaped,  articolar  auT- 
faco.  covered  with  cartilage  in  the  recent  state,  iTnd 
divitlrx)  into  two  facet:!  by  a  vertical  rldgc,  which  de* 
flcendd  from  the  superior  toward.^  the  inferior  angle  of 
the  bone.  The  ridge  corresponds  to  the  groove  on  t)ia 
trochlear  surface  of  the  femur,  and  the  two  facets  to 
tbo  articular  surfaces  of  the  two  condyivs;  the  outer 
Caoei,  for  articulation  with  the  outer  condyle,  being  the 
broader  and  deeper.  Thi.^  character  server  to  indicate 
the  side  to  whiuh  the  buiie  belongs.  Below  the  arti- 
eular  surface  ia  a  rough,  convex,  non-articular  depres> 
sion,  the  lower  half  of  which  gives  attacbraeot  to  the 
Ugamontum  patellie;  the  upper  half  being  RcparatL-d 
ftcm  the  head  of  the  tibia  by  adipose  tissue. 

Tbo  tuitvrwr  and  htieral  i>&rdert  give  atlacliment  to 
the  tendon  of  the  Quadrlcepei  Extensor ;  the  superior 
hvnler^  to  that  portion  of  the  tendon  which  \h  derived 
from  the  ReutUii  and  Crureus  muscles;  and  the  hteral 
bordert,  to  the  portion  derived  from  the  Exturnal  and 
later nal  Vagti  muacles. 

The  to*?,  or  enittrior  horder^  is  thick,  directed  up- 
wards, and  cut  obliquely  at  the  expense  of  its  outer 

surface;  it  rcocivCM  the  attachment,  aa  already  mentioned,  of  part  of  the  Quad* 
riceps  Kxtensor  tendon. 

Tlie  ii/'TX  ia  pointed,  and  gives  attachment  to  the  liftamentuiu  [.xitellaj. 

Strticlttre.  It  uoiisisla  of  dense  cancellous  tissue,  covered  by  a  thin  compact 
Umiua. 

OevtOjpmeni.  By  a  single  centre,  which  makes  its  appearance,  according  to 
B^ard,  about  the  third  year.  In  two  instances,  I  hare  ^<?n  thU  bone  cartila- 
Ijinous  throughout,  at  n  much  later  jKriod  (six  years).  Here  rarely,  the  bone 
id  developed  by  two  cenirus,  placed  side  by  nide. 

ArtieulaUona.    With  the  two  condyles  of  the  femur. 

AUaehmaU  q/  Musdea.  The  Rectus,  Crurcus,  Vastus  Intcrnus,  and  Vastus 
ExternuB.  These  muscles  joined  at' their  ineertiou  conBtiiute  the  Quadriceps 
Extenaor  Cruris. 

Thk  Tibia.    (Figs.  17tf,  177.) 

The  Tibia  is  situated  at  the  front  and  inner  side  of  the  leg,  and,  excepting 
the  femur,  is  the  longeist  and  largest  Inine  in  the  skeleton.  It  in  priiimoid  in 
form,  expanded  above,  where  it  enters  igio  the  knee-joint,  more  slightly  en- 
larged below.  In  the  male,  its  direction  is  vertical,  and  parallel  with  the  "bone 
of  the  opposite  side;  but  in  the  female  it  has  a  slight  oblique  direction  down- 
wards and  outwanU,  to  compensate  for  the  oblique  direction  of  the  femur  in- 
warda.     It  presents  for  examination  a  shall  and  two  extremities. 

The  Upper Extremiiij,  or  //«i//,  Is  large  and  expiimlcd  on  each  side  into  two 
Uleral  eminences,  the  tuberosities.  Superiorly,  the  tuberosities  present  two 
smooth  cuQuave  surface;),  which  articulate  with  the  condyles  of  the  femur;  the 
internal  articular  surface  is  longer  than  tho  external,  and  oval  from  before 
lMokward-<,  to  articulate  with  the  internal  condyle;  the  oxieroal  one  being 
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Fig  li6.— Bones  or  the  Ricbt  Leg.  ADterior  Sorface. 
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broader,  flatter,  and  more  circular, 
to  artioulnte  wiili  the  eziemal 
ooDdyle.  BetweeD  the  two  arti- 
cular fiurfa<je»,  and  nearer  the 
posterior  than  the  anterior  aspect 
of  the  bone,  is  au  eminence,  the 
spinous  process  of  the  tibia,  stir< 
mounted  by  a  prominent  tubercle 
on  each  side,  which  gives  attach- 
ment  to  the  extremities  of  the 
semilunar  fibro-cartilages;  infront 
and  behind  the  spinons  procc:^ 
is  a  rough  depression  for  the  at- 
tachment of  tbe  anterior  and  pos- 
terior crucial  ligaments  and  tbe 
semilunar  cartilages.  The  ante- 
rior surfaces  of  the  tuberosities 
are  continuous  with  one  another, 
forming  a  single  large  sorface, 
which  IS  somewhat  flattened:  it 
is  triangular,  broad  above,  and 
pcrrorat:cd  by  large  vascular  fora- 
mina, narrow  below,  where  it  ter- 
minates in  a  prominent  oblong 
elevation  of  large  size,  the  tuber- 
cle of  the  tibia;  the  lower  halt 
of  thia  tubercle  is  rough,  for  the 
attachment  of  the  Hgamentum  pa- 
tella;; tlio  upper  half  is  a  smooth 
facet  corresponding,  in  the  recent 
state,  with  a  bursa  which  sepa- 
rates the  ligament  from  the  bone 
Posteriorly,  the  tuberosities  are 
Bepaniieil  from  each  other  by  a 
shallow  depression,  the  popliteal 
notch,  which  gives  attachment  to 
the  posterior  crucial  ligament. 
Tbe  posterior  surface  of  the  inner 
tuberosity  presents  a  deep  trans- 
verse groove,  for  the  insertion  of 
the  tendon  of  the  Semi-membra- 
nosus;  and  the  posterior  aurtiua 
of  the  outer  one,  a  flat  articular 
facet,  nearly  circular  in  form,  di- 
rected downwards,  Imckwards,  and 
outwards,  fur  articulation  with  tbe 
ilhuia.  The  lateral  Burfaceo  are 
convex  and  rough :  the  internal 
one,  the  moet  prominent,  giv«s 
attaohment  to  the  internal  lateral 
ligauent. 

The  Shaft  of  the  tibia  is  of  a 
triangular  prismoid   form,  broad 
imi^,^'M.u.^,  above,   gradually  decreasing    in 

size  to    the   commenoement    of 
its  lower  fourth,  its  moet  slender 
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part,  where  fracture  most  fra- 

•  queutly  occurs ;  itLheo  eoiargea 

again   towanla    its   lower  ex- 

'tremity.  It  prwents  for  exami- 

iaiatiuD  three  sorfaoes  aad  ibrea 

irtlers. 

The  atUerior  boTrier,  the  most 
jromiooDt  of  the  three,  is  called 
"the  ctrtt  of  the  lihta,  or,  ia  popu- 
lar lauguage,  the«Ai'n;  it  com- 
lenees  above  at  the  tubercle, 
terminates  below  at  tho 
iterior  margin  of  tho  inner 
illeolua.  This  border  is  very 
>romineDt  in  the  upper  Iwo- 
ihirds  of  itA  extent,  smooth  and 
>Qnded  bcIoTT.  U  presents  a 
iry  l1ex:uous  coarse,  being 
survod  outward8  above,  and 
inwards  below;  it  kivcs  attach* 
meat  to  Che  deep  fasuia  of  the 

The  itttemal  border  is  smooth 
and  rouaded  above  and  below, 
but  more  prominent  in  the  cen- 
tre; it  commeoces  at  the  back 
part  of  the  inner  taberosity,  and 
teruinatea  at  the  posterior  bor- 
der of  the  internal  malleolus; 
its  upper  thir<l  gives  attachment 
to  the  internal  lateral  lignmout 
of  the  knee,  and  to  some  flbreti 
of  the  Popliteua  mu^le;  itti 
middle  third,  to  some  fibres  of 
the  Soleiis  and  Flexor  Longua 
Digitorum  mudcles. 

Tbe  rxlernat  bonier  is  thin 
and  prominent,  especially  its 
central  p*rt,  and  gives  attach- 
ment  to  tho  interosseous  mem- 
brane; it  commences  above  iu 
front  of  the  fibular  articular 
fiicet,  and  bifurcates  below,  to 
form  the  boundaries  of  a  tri- 
angular rough  surface,  for  tbe 
ULtchment  of  the  interosseous 
',  oonuecting  the  tibia 


Fig.  177.— Booei  of  Ibe  Right  Leg.    Potterior  Sorface. 
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The  initrnal sur/arf  is  smooth, 
eoQvex,  and  broader  above  thaa 
Wow;  its  opper  third,  directed 
forwards  and  inwards,  is  cover- 
ed by  tbe  aponeurosis  derived 
fmm  the  tendon  of  the  Sarto- 
Has,  and  by  the  tendons  of  the 

Giacilis  and  Semitendinosus,  all  of  which  are  inserted  nearly  as  far  forwards  as 
Uie  anterior  border ;  in  the  rest  of  its  extent  it  is  suboutuueous. 
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The  external  mr/acc  is  narrower  tlian  the  iuternal ;  its  upper  two-tbinls  pre" 
sent  a  shallow  groove  for  ibe  ottachment  of  tlio  Tibialin  AtiticuH  itiii^le;  its 
lower  third  is  emoolh,  convex,  curves  gradually  forwards  to  the  anterior  wart 
of  the  boae,  and  is  eovered  from  withia  outwards  by  the  tendons  oPtbe  folfovr- 
ing  muscles:  Tibialis  Aiuious,  Extensor  Proprius  Pollicis,  Extensor  Txiugus 
Digitorum,  Peroneiis  Tertiiis. 

'rhe  posterior  surface  (Fig.  177)  nresenta,  at  ila  upper  part,  a  prominent  ridge, 
the  oblique  line  of  the  tibia,  which  extends  from  the  bacic  part  of  the  arlicular 
facet  for  the  fibula,  obliquely  downwards,  to  the  iiiterual  border,  at  the  junction 
of  its  upper  and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  the 
PopliteuB  muscle,  and  serves  for  the  attachment  of  the  popliteal  fascia,  and  part 
of  the  Soleus,  Flexor  Longus  Digitorum,  and  Tibijilij!  Portiicus  muMdca;  the 
triaogular  concave  surface,  above  and  to  the  inner  side  of  this  line,  gives  attach- 
ment to  the  Poplitcus  muHclc.  The  middle  third  of  the  pui'terior  stirfaoe  is 
divided  by  a  vertical  ridge  into  two  latci-al  halves:  the  ridge  is  well  marked  at 
its  commencement  at  the  oblique  line,  but  becomes  gradually  indistinct  below: 
the  inner  and  broader  half  gives  ottnchnient  to  the  Flexor  Longus  Pigitorum, 
the  outer  and  narrower  to  part  of  the  Tibialis  Posticus.  The  remniuing  part 
of  the  bouB  is  covered  by  the  Tibialis  Posticus,  Flexor  Longus  Uigitoruni,  and 
Flexor  Iiongus  Pollicis  muscles.  Immediately  below  the  oblique  lino  is  the 
meduHftry  foramen,  which  is  directed  obliquely  downwards. 

The  Lowtr  Extremity,  much  smaller  than  the  upper,  presents  five  surfacoa;  U 
is  prolonged  downwards,  on  itii  inner  side,  into  a  .'rtrong  process,  ihc  iniernal 
malleolus.  The  /n/Vnor  aiirfacc  of  the  bone  is  quadrilatcrjil,  and  smooth,  for 
orttonlation  with  the  astntgalus.  This  Rurfaue  i.s  narrow  internally,  where  it 
becomes  continuous  with  the  articular  surface  of  the  inner  malleolus,  broader 
externally,  and  traversed  from  before  backwards  by  a  slight  elevation,  sepa- 
rating two  lateral  depressions.  The  aiytenor  sttr/ace  of  the  lower  extremity  is 
smooth  and  rounded  above,  and  covered  by  tbe  tendons  of  the  exieusor  mus- 
cles of  the  toes;  its  lower  margin  prosciiUs  a  rough  transverse  depression,  for 
the  attachment  nf  the  anterior  ligament  of  the  ankle-joint :  the  posieri/tr  sur/aa 
presents  a  superficial  groove  directed  obliquely  downwards  acd  inwards,  eou- 
tinuoua  with  a  similar  groove  on  the  posterior  extremity  of  the  astragalus,  and 
serving  for  the  passage  of  the  tendon  of  the  Flexor  Longus  PoUicia :  the  exter- 
nal surface  presents  a  triangular  rough  depression  for  the  attachment  of  the 
inferior  intcro.<wcou3  ligament  connecting  it  irith  the  fibula;  iho  lower  part  of 
this  depression  is  smooth  in  some  bones,  covered  with  carlilagc  in  the  recent 
state,  and  articulating  with  the  fibula.  This  surface  is  bounded  by  two  promi- 
nent ridgffi*,  continuous  above  with  the  interosseous  ridge ;  thoy  affonl  attach- 
ment to  the  anterior  aud  posterior  tibio-fibular  ligaments.  The  internal  mr/at* 
of  the  lower  extremity  is  prolonged  downwards  to  form  a  strong  pyramidal 
process,  flattened  from  without  inwards,  the  inner  malleolus.  The  inner  .lur/acr 
of  thiti  process  is  convex  and  subcutaneous;  iw  onler  surface,  smooth  and  slightly 
concave,  deepens  the  articular  surface  for  the  astragalus;  ha  anterior  bonier  is 
rough,  for  the  attachment  of  ligamentous  fibres ;  its  pwlerior  border  presents  a 
broad  and  deep  groove,  directed  obliquely  downwards  and  inwards,  which  is 
occasionally  double:  this  groove  transmits  the  tendons  of  the  TibialU  Posticos 
and  Flexor  Longus  Digilorum  mu.scles.  The  summit  of  the  internal  malleotuii 
is  marked  by  a  rough  depression  behind,  for  the  attuchmenl  of  tbe  iDieroal 
latcr.il  ligament  of  the  ankle-joint. 

Sirurtnre.     Like  that  of  the  other  long  bones. 

DeveinpmenL  By  three  eonires  (Fig.  178):  one  for  the  sfanf^,  and  one  for  eaoh 
extremity.  Ossification  commences  in  the  centre  of  the  shaft  about  the  Hame 
time  as  in  the  femur,  the  fifth  week,  and  gradually  extends  towards  eitlicr 
extremity.  The  centre  for  the  upper  cpiphvsia  appears  at  birth;  it  is  flat- 
tened iu  form,  and  has  a  thin  tongue  shaped  process  in  front,  which  forms 
the  tubercle.    That  for  the  Ic 


epiphysis  appears 
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[iuwcr  epiphvflifl  joins  the  sbafl  at  about  the  twentieth  year,  and  the  upper 
•one  about  the  twenty-fifth  year.     Two  additiona]   centred  occa^ionaliy  cxi^t, 

one  for  the  ton  guesli  aped  process  of 

the  upper  epiphysis,  the  tuborclo,  and        Fig-  ITS— Pl«i  of  the  Pevdopoicnt  of  the 
tone  for  the  inner  malleolus.  '!'''•«-    »r  ''"'»"«  "-'cnireiL 

Articukitiona,     With    three    bones : 

the  femur,  fibula,  and  astragalus. 

AUacUmtmt  of  Muscla.    Totheiuner     ^w"-***' 

tuberosity,  the  Soini-mcinbranosus;  to 

tho  oQler  tuberosity,  the  Tibialis  An- 
ttacus  and  Extensor  Longus  Digitorutn ; 
|to  the  abaf^,  its  intem:il  surface,  tlie 
r£artor)us,  Gracilis,  and  Seoii-tendino- 
JBOii;  Co  ita  external  surface,  the  Tibia- 
flia  Antiens;  to  its  posterior  surface, 
[the  PupUteus,  Soleus,  Flexor  Longtis 
^Digitorutn,  and  Tibialis  Postiou>i;  to 

the  tnbcrcle,  the  ligamcntum  patcUso. 


i ; 


TuE  FiBDUA.    (Fig8.  176,  177.) 

The  Fibula  i»  situated  at  the  outer 

'  Aide  of  the  leg.     Tt  is  the  smaller  of 

*lhe  two  bones,  and,  in  proportion  to 
its  length,  the  most  slender  of  all  the 
iung  bones;  it  is  placed  nearly  parallel 
with  the  tibia.    Its  upper  extremity  is 

<  small,  placed  below  the  level  of  the 

^Icneo-joint.  and  oxeludcd  from  its  for- 
mation; the  lower  extremity  inelines  a  little  forwards,  .40  a.^  to  be  on  a  plane 
aaterior  to  that  of  tiie  upper  end,  projects  below  ilie  tibia,  and  forms  the  outer 
Boklo.     It  presents  t'ur  examination  a  slialt  and  two  extremities. 

The  V'pjfer  Ertr^uity,  or  Head,  is  of  an  irregular  rounded  form,  presenting 
above  a  flattened  articular  facet,  directed  upwards  and  inwards,  for  articulation 
with  a  corresponding  facet  on  the  external  tuberosity  of  the  tibia.  On  the 
outer  side  is  a  thick  and  rough  prominence,  continnea  behind  into  a  pointed 
emineitce^  the  styloid  pi-ocess,  which  projects  upwards  from  the  posterior  jMirt 
of  the  head.  The  prominence  gives  attachment  to  the  tendon  of  the  Biceps 
muacle,  and  to  the  long  external  lateral  ligament  of  the  knee,  the  ligament 
dividing  the  tendon  into  two  parts.  The  summit  of  tho  styloid  process  gives 
aUochmcnt  to  the  short  external  lateral  ligament.  The  remaining  part  of  the 
circumference  of  the  head  is  rough,  for  the  attachment,  in  front,  of  the  anterior 
superior  libio-fibular  ligament,  and  tho  upper  and  anterior  part  of  the  Peronous 
Longus;  and  behind,  to  the  posterior  superior  ttbio-fibular  ligament,  and  the 
upper  fibres  of  the  outer  head  of  the  Solans  muaole. 

The  Louvtr  Kxiremiitf,  or  Rrtfmal  Malleohif,  is  of  a  pvramidal  form,  somewhat 
flattvoed  from  without  inward^f,  and  is  lon<^er,  and  de.sceuds  lower,  than  the  in- 
terna] roalleolua  lis  external  turfacA  is  convex,  subcutaneous,  and  continuous 
with  ft  triangular  (also  subcutaneous)  surface  on  the  outer  side  of  the  shaft 
The  internal  surface  prescnt-H  in  fW>nt  a  smooth  triangular  facet,  broader  above 
than  below,  and  convex  from  above  downward!*,  which  articulates  with  a  oorre- 
sponding  surface  on  the  outer  side  of  the  astragalus.  Behind  and  beneath  thtf 
articular  surface  is  a  rough  depression,  which  gives  attacliment  to  the  posterior 
fascicnliiB  of  the  external  lateral  ligament  of  the  ankle.  The  anterior  border  ia 
tbick  and  rough,  and  marked  below  by  a  depression  for  the  attachment  of  the 
Micrior  fnaeiouiusof  the  exlernat  lateral  ligament.  Tho  poeterior  bonier  is  brood 
and  marked  by  a  shallow  groove,  for  the  passage  of  the  tendons  of  the  Pero- 
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neus  Longus  and  Peroneua  Brevia  muscles.    The  summit  is  rounded,  and  gives 
attachmcDt  to  the  middle  fascicitlus  of  the  external  lateral  ligarnont. 

Tbe  Shaft  presents  three  surt'acea  and  three  borders.  The  anierun-  hnrdtr  com- 
mencefl  above  in  front  of  the  head,  runa  vertically  downwards  to  a  little  below 
the  middle  of  the  bone,  and  then,  carving  a  littfo  outwards,  bifurcates  below. 
Tbe  two  lines  so  formud  bouud  the  triangular  subotitaneous  i^urface  immediately 
above  the  outer  aide  of  the  external  nialleolua.  This  border  giveft  attachment 
to  au  intermuscular  septum,  which  separates  the  musclea  on  tbe  anterior  sorface 
from  tho^e  on  the  external. 

The  internal  border^  or  interosaeofu  ridge,  is  situated  close  to  the  inner  side  of 
the  preceding,  and  ruus  nearly  parallel  with  it  in  the  upper  third  of  its  extent, 
hut  diverges  from  ii  ^o  as  to  include  a  broader  space  in  l.he  lower  two-thirds. 
It  commences  above  just  beneath  the  head  of  the  bone  (somelimcs  it  is  quite 
indistincL  for  about  au  inch  below  the  head),  and  termiuates  below  at  the  apex 
of  a  rough  triaugular  surface  immc<liately  above  tbo  artiuular  facet  of  the  ex* 
kemal  malleolus.  It  serves  for  the  attachment  of  the  inlerosscous  membrane^ 
and  separates  the  extensor  muscles  in  front  from  the  flexor  muRcles  behind. 
The  portion  of  bone  included  between  the  anterior  and  interosseous  lines  forms 
the  anterior  surfjice. 

The  posterior  Itorder  is  sharp  and  prominent;  it  commences  above  at  the  base 
of  the  styloid  process,  and  terminates  below  in  the  posterior  border  of  the  outer 
malleolus.  It  is  directed  outwards  above,  baclcM-ards  in  the  middle  of  its  course, 
backwards  and  a  little  inwards  bclowr  and  gives  aiiacbment  to  an  aponeurosis 
•which  ficparatos  the  muscles  on  the  outer  from  those  on  the  inner  surface  of 
the  shaU.  The  portion  of  bone  included  between  this  line  and  the  intcrosseoaa 
ridge,  and  which  includes  more  than  half  of  the  whole  circumference  of  the 
fibula,  id  known  as  the  internal  surface.  Its  upper  three-fourllu  are  subdivided 
into  two  parts,  an  anterior  and  a  posterior,  by  a  very  prominent  ridge,  the 
ohlique  Una  of  the  fiiulu,  which  commences  above  at  the  inner  side  of  the  head, 
and  toruiiiialCH  by  bucoming  continuous  with  the  interosseous  ridge  at  the 
lower  fourth  of  the  bone.  The  oblique  lino  attaches  an  aponeuronis  which 
aeparatea  the  Tibialis  Postioua  from  the  Soleus  above,  and  the  Flexor  Lungua 
Pollicis  below.  This  line  sometimes  ceases  just  before  approaching  tbo  inter* 
osseona  ridge. 

The  anterior  aur/ace  is  the  interval  between  the  anterior  and  interosseous 
lines.  It  is  extremely  narrow  antl  Hat  in  the  upper  third  of  iLs  extent;  broader 
and  grooved  longitudinally  in  its  lower  third;  it  serves  for  the  attachment  of 
three  muscles,  the  Extensor  Longus  Digitorum,  Feroueus  Tertius,  and  Extensor 
Ijongus  Pollicis, 

Tbe  external  tnr/act,  much  broader  than  the  preceding,  and  often  deeply 
grooved,  is  directed  outwards  in  the  upper  two-thirds  of  its  course,  backwardg 
in  tbe  lower  third,  where  it  is  continuous  witli  the  posterior  border  of  the  ex- 
ternal malleolus.  This  surface  is  completely  occupied  by  the  Peroncus  Longm 
and  Per<jneu3  Brevia  muscles. 

The  irUcmat  surface  is  the  interval  between  the  tnterossooos  ridge  and  the 
posterior  border,  and  occupies  nearly  two-thirds  of  thu  circumference  of  iho 
bone.  Its  upper  thrco-fourihs  are  divided  into  an  anterior  and  a  posterior  portion 
by  a  very  prominent  ridge  already  mentioned,  the  oblique  line  of  the  fibula. 
The  anterior  portion  is  directed  inwards,  and  is  grooved  for  the  attachment  of 
the  Tibialis  Posticus  muscle.  Tlie  posterior  portion  is  continuous  below  with 
the  rough  triangular  surface  above  the  articular  facet  of  the  outer  malleolus; 
it  is  directed  backwards  above,  backwards  and  inward.'^  at  iLs  middle,  directly 
iuwards  below.  Its  upper  fourth  is  rough,  for  the  attachment  of  the  Soletis 
muscle;  its  lower  part  presents  a  triangular  rough  surface,  connect^xl  to  the 
tibia  by  a  titrong  interosseous  ligament,  and  between  these  two  points  the  entire 
surface  is  covered  by  the  fibres  of  origin  of  the  Flexor  Longus  PoUiois  musole. 
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It  the  middle  of  this  surface  is  the  nutrient  foramen,  which  is  directed 
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In  order  to  diatinguiflh  the  side  to  which 

the  hone  belong.i,  hold  it  with  the  lower  ex- 

treiDity  downwards,  and  the  broad  groove  for  ^  ^jg/, 

the  Peroiiei   lotidons  backwards,  towards  the 

holder;    the   triangular   subculaneonii   surface 

will  then  be  directed  to  the  side  to  which  the 

bone  bctongH. 

Articulations.    With  two  bones;  the  tibi* 
^aod  aalragalus. 

DttJthpmeat.    By  three  centres  (Fig.  179); 

one  for  the  shaft,  and  one  for  each  extremity. 

O&aification  commences  in  the  shail  ahoiil  the 

gixtb  week  of  foetal  life,  a  little  later  than  in 

the  tibia,  and  extends  graduallr  towards  the 

extremitie<i.    At  birth  both  ends  are  cartila- 
iginous.    Ossification  commences  in  the  lower 

end  in  the  second  year,  and  In  the  upper  ono 

about  the  fourth  year.    The  lower  epiphysis, 

the  first  io  which  ossiEcation  oommeoeea,  be- 

ooeus  uaitod  to  the  shaft  first,  contrary  to  the 

law  which  appears  to  prevail  with  regard  to 

the  juDction  of  the  epiptiyaes  with  the  shall; 

this  takes  place  about  the  twentieth  yt>ar;  tlie 

upper  epiphysis  is  joined  about  the  twenty-fifth 
[year.'  ,j.    _ 

Auachmimt  itf  Muscles.    To  the  head,  the  Bi-  " '»i^ 

jeeps,  Soleus,  and   Peroneus   Longus;   to  the 

[Bbaft,  its  anterior  surfaoo,  the  Extensor  Longus  Digitoram,  Peroneus  Tertins, 
'Uid  Extensor  Longus  Foliicis;   to  the  internal  surface,  the  Soleus,  Tibialis 

Posticus,  and  Flexor  Longus  PolUcis;  to  tfao  external  surface,  the  Peroneus 

Longus  and  Peroneus  Brevis. 

The  Skeleton  of  the  Foot  (Figs.  180, 181)  consists  of  three  divisions :  the 
Tarsus,  Metatarsus,  and  Phalanges. 

Thb  Tabscs. 

Tlte  hones  of  the  Tarsus  arc  seven  in  number,  via.,  the  cnlcaneum,  or  os 
,  calcis,  astragalus,  cuboid,  scaphoid,  internal,  middle,  and  external  cuneiform 
bonea. 

Thk  Os  Calcib. 

The  Calcaneum,  or  Os  Caloia,  U  the  largest  and  strongest  of  the  tarsal  bones. 
It  is  irregularly  cuboidal  iu  form,  and  situated  at  the  lower  and  back  part  of  the 
foot,  aerviiig  to  transmit  the  weight  of  the  body  to  the  ground,  and  forming  a 
strong  lever  for  the  muscles  of  the  oalf.  It  presents  for  examination  six  sur- 
faces: superior,  inferior,  exlernal,  internal,  anterior,  and  posterior. 

The  superior  surface  is  formed  behind,  of  the  upper  aspect  of  that  part  of  the 
OS  oalois  which  projects  backwards  to  form  the  heel.  It  varies  in  length  in 
differeot  individuals;  is  convex  from  side  to  aide,  concave  from  before  back- 
wards, and  corresponds  above  to  a  mass  of  atlipose  substance  placed  in  front  of 
the  tendo  Achillis.  In  the  middle  of  the  snpi^rior  surface  are  two  (sometimes 
tbree)  articular  facets,  separated  by  a  broad  shallow  groove,  which  is  directed 


'  It  will  be  nbeorved  that  in  the  fibnla,  aa  in  otb^r  lonir  bnnes,  tbe  egipliTBis,  towards  which 
the  Dntrient  aru-rf  i«  directed,  U  tbe  onu  6rsi  joiaed  to  the  thaft. 
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jliqoely  forwanla  and  outwanls,  and  is  rough  for  the  attachment  of  the  inter- 

oous  ligament  connoting  the  aatragalua  and  os  calcia-    Of  the  two  articular 

.faces,  the  exttrnal  ia  tlfc  larger,  ana  situated  on  the  body  ol'  the  boue:  il  13 

an  oblong  form,  wider  U-hiiid  tbau  in  front,  and  convex  from  before  bock- 
„^8.  The  internal  artieuhr  stir/are  is  supported  on  a  projection  process  of 
bono,  called  the  fcwCT-  proce*t  of  the  calcaneum  (siisusntaculura  tah);  it  is  aUo 
oblong,  concave  longitudinally,  and  aometimes  subdivided  into  two  parts,  which 
differ  in  size  and  shape.  More  anteriorly  is  soon  the  upper  surface  of  the 
tjreatir  process,  marked  by  a  rough  depressioa  for  the  attachment  of  nuineroua 
ligamonta,  and  the  origin  of  tlic  Extensor  Brevi^  Digitorum  muscle. 

The  in/a-tor  surface  w  narrow,  rough,  uneven,  wider  behind  than  in  front,  and 
convex  from  side  to  side;  it  ia  bounded  posteriorly  by  two  tubercles,  separated 
by  a  rough  deprcfksion;  the  tJUenial,  small,  prominent,  and  rounded,  gives 
Attachment  to  {Hirt  of  the  Abductor  Minimi  I^igiti;  the  intemalt  broader  and 
larger,  for  the  support  of  tins  heel,  gives  attachment,  by  it8  prominent  inner 
margin,  (o  the  Alxluctor  PollicLs,  and  in  front  to  tho  Flexor  Brcvis  Digitorum 
mtucles;  the  depression  between  the  tubercles  attaches  the  Abductor  Minimi 
Pigiii  and  plantar  fascia.  Tho  rough  surface  in  IVont  of  the  tubercles  gives 
attachment  to  the  long  plantar  ligament,  and  to  tho  outer  head  of  the  Flexor 
Aeecssorius  muscle;  and  to  a  prominent  tubercle  nearer  the  anterior  part  of 
the  l>onc,  as  well  as  to  a  transverse  groove  in  front  of  it,  ia  attached  the  short 
plantar  ligament. 

The  exUmnl  uttr/acf.  ia  broad,  flat,  and  almost  snbeutaneou.s;  it  prcsciita  near 
itd  centre  a  tubercle,  for  the  attachment  of  the  middle  fasciculus  of  the  external 
lateral  ligiiment.  Above  the  tubercle  ia  a  broad  smooth  surface,  giving  attach- 
ment, at  its  upper  and  anterior  part,  to  the  external  astraj^alo-calcanean  liga- 
ment: and  in  front  of  tho  tubercle  a  narrow  surface  marked  by  two  oblique 
grooves,  acparntijd  by  an  elevated  ridge:  the  supen'or  ^roovs  transmits  the  ten- 
don of  the  Peroneus  Brovis;  the  iuffrior,  the  tendon  of  the  Peroneus  Longus; 
the  intervening  ridgo  gives  attachment  to  a  prolongation  from  the  external 
annular  ligament. 

The  ititemal  anr/ace  pre-senta  a  deep  concarity,  directed  obliquely  downwards 
and  forwards,  for  tho  traosini-spion  01  the  plantar  vessels  and  nerves  and  flctor 
tenihms  into  the  »(>]&  of  the  foot ;  it  afford.-*  attachment  to  part  of  the  Flexor 
Acciwsoriua  muscle.  This  surface  presents  an  eminence  of  bone,  the  lesjier  pro- 
cfiir,  which  projects  horiaonlally  inwards  from  its  upper  and  fore  part,  and  to 
wbieh  a  slip  of  the  tendon  of  tho  Tibialis  Posticus  is  attached.  Thia  process  is 
ooDcavo  above,  and  supports  the  anterior  articular  surface  of  the  astragalus; 
below,  it  is  convex,  and  j;rooved  for  the  tendon  of  the  Flexor  Iiongus  PolHcis. 
Ita  free  margin  is  rough,  for  the  attachment  of  Hgaioeuts. 

Tho  anUriifr  3Hr/wK^  of  a  somewhat  triangular  form,  ia  smooth,  concavo-con- 
vex, and  articulates  with  the  cuboid.  It  w  surmounted,  on  its  outer  side,  by  a 
rough  prominence,  which  forms  an  important  guide  to  the  surgeon  in  tho  per- 
formance of  OhofMLrt's  amputation. 

The  ;j»M/^nV)r  sur/ar/:  is  rough,  prominent,  convex,  and  wider  below  than 
above.  Its  lower  part  is  rough,  for  the  attachment  of  tlie  tciido  Achillia,  and 
of  the  Plantaria  mu-tcle;  its  upper  part  is  amooth,  coated  with  cartilage,  and 
corresponds  to  a  bursa  which  separates  that  tendon  from  the  bone. 

Ariienlati'ms.    With  two  hones:  the  astragalus  and  cuboid. 

Attaehment  of  Mfiad^.  Part  of  the  Tibialis  Poaticns,  the  tendo  Aehilli.i, 
Plantarijf,  Abductor  Pollioia,  Abductor  Minimi  Liigiti,  Flexor  lirevis  Digito- 
rufflj  Flexor  Acoeasohus,  and  Extuusor  Brovis  Digitorum. 

The  Cuboid. 

The  Cuboid  Bone  is  placed  on  the  outer  side  of  the  foot,  in  front  of  the  09 
ilcia,  and  beliind  the  fourth  and  litiK  metatarsal  bones.     It  is  of  a  pvrarridal 
ihope,  its  base  being  directed  upwards  and  inwards,  its  apex  downwards  and 


itwards.    It  maj  be  distinguished  frotn  the  other  tanuil  boQoe  by  the  exist- 
lue  of  a  deep  groove  on  its  under  surface,  for  the  London  of  the  Furoneus 
liougus  mtuKl«-    It  prescntB  for  cxamiDation  six  surfacca:  three  articular,  and 
three  non-articnlar. 

The  noD-articular  surfaces  are  tho  suporior,  inferior,  and  externaL  The 
m^mrior  or  (1)^01  aurfact,  directed  upwards  and  outwards,  ia  rough,  for  the 
atUchment  of  numeroas  ligaments.  The  in/erior  or  picmtar  surface  preaonts  in 
front  a  deep  groore,  which  runs  obliqueW  firom  without,  forwards  and  inwards; 
it  todies  iDo  ttindon  of  the  Peroneus  Longus,  and  is  bounded  behind  by  a 
prominent  ridge,  terminating  externally  in  an  eminence,  the  tuberosity  of  the 
cuboid,  the  surface  of  which  presents  a  convex  facet,  for  articulation  with  the 
sesamoid  bone  of  the  tendon  oontained  in  the  groove.  The  ridge  and  surface 
of  bone  behind  it  are  rough,  for  the  attachment  of  the  long  and  short  plantar 
ligaments.  A  few  fibres  of  the  Flexor  Brevis  PoUicis  may  be  traced  to  this 
surface.  Tho  fxiemal  anrface,  the  smallest  and  narrowest  of  Ihe  three,  presents 
a  deep  notch  fonncd  by  the  commencement  of  the  peroneal  groove. 

The  articular  surfaces  are  the  posterior,  anterior,  and  internal.    The  poslerior 

^^^r/ae«  is  smooth,  triangular,  concavo-convex,  for  articulation  with  the  anterior 
^Karface  of  the  os  calcis.     The  mU«rit»;  of  smaller  size,  but  also  irregularly 
^Briaogular,  is  divided  by  a  vertical  ridge  into  two  facets :    the  inner  facet, 
^Buadrilateral  in  form,  articulates  with  the  fourth  metatarsal  bone;  the  outer 
HmM,  larger  and  more  triangular,  articulates  with  the  fifth  metatarsal.    Tue 
^'inifmal  surface  is  broad,  rough,  irregularly  quadrilateral,  presenting  nt  its  mid- 
dle and  upper  part  a  small  ovnl  facet,  for  articulation  with  tho  external  ;"..iri- 
form  bone;  and  behind  this  (ocuasionally)  a  smaller  facet,  for  articulation  with 
the  scaphoid ;  it  is  rough  iu  tho  rest  of  its  extent,  for  the  attachment  of  strong 
iutcrosaeous  ligaments. 
To  ascertain  to  which  foot  it  belongs,  hold  tho  bone  so  that  its  under  surface, 
I     marked  by  the  peroneal  groove,  looks  downwards,  and  the  large  concave* 
^BoDVOX  articular  surface   backwards,  towards  tho  holder:   Uio  narrow,  nou- 
^Hrticular  surface,  marked  by  the  commencement  of  the  peroneal  groove,  will 
^Boint  to  tho  side  to  which  the  bone  belongs. 
^^  Articuhtionit.    AVith  four  bones:  tho  os  calcis,  external  cuneiform,  and  the 

I  fourth  and  fifth  metatarsal  bones,  occasionally  with  the  scaphoid. 
L  AUac/tment  of  Muscles.    Part  of  the  Flexor  Brevis  Pollicia. 
th. 


The  Astbaoalus. 


The  Astragalus  rFtg.  180)  is  the  largest  of  the  tarsal  bones,  next  to  tho  09 

Icis.    It  occupies  the  middle  and  upper  part  of  the  tarsus,  supporting  the 
bia  above,  articulating  with  the  malleoli  on  either  side,  resting  below  upon' 
;he  OS  calcis,  and  joined  in  front  to  the  acaphoid.    This  bone  may  easily  be 
recognized  by  its  large  rounded  head,  by  the  broad  articular  facet  on  its  upper 

nvcx  surface,  or  by  tho  two  articular  mccL«i  separated  by  a  deep  groove  on  its 
uder  concave  surface.     It  presents  six  surfaces  for  examination. 

Tho  Kuperinr  surface  pre3ent'^,  behind,  a  broad  smooth  trochlear  surface,  for 
articulation  with  tho  tibia.  The  trochlea  ia  broader  in  front  than  behind,  con- 
vex from  before  backwards,  slightly  concave  from  side  to  side;  in  front  of  it  is 
the  upper  surface  of  the  neck  of  the  astragalus,  rough  for  the  attachment  of 
ligaments.  The  inferior  surface  presents  two  articular  facets  separated  by  a 
deep  groove.  The  groove  runs  obliquely  forwards  and  outwards,  bccomiug 
gradually  broader  and  deeper  in  front:  it  corresponds  with  a  similar  groove 
upon  the  upper  surface  of  the  os  calcis,  and  forms,  when  articulated  with  that 
boDC,  a  caoal,  filled  up  in  the  roccnt  state  by  tho  calcancousiragalnid  inter- 
osseous ligament.  Of  the  two  articular  facets,  the  posterior  is  the  larger,  of  an 
oblong  form,  and  deeply  concave  from  side  to  side ;  the  anterior,  although 
riy  of  equal  Icogtlt,  is  narrower,  of  an  olongattid  oval  form,  convex  longi- 
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tudinftllr,  and  often  saMividod  into  two  by  an  elevato!  ridge;  of  these  the 
pusturiuV  articulates  with  the  Icssvr  |iruc«!is  of  the  os  calcis;  the  anterior,  with 
tho  upper  surface  of  tho  calcaneo-soaphoid  ligament.  The  internal  aur/aee  pre- 
scntH  at  its  upper  part  a  pear- shaped  articular  facet  for  the  inner  malleolus, 
continuous  above  with  tliu  Cruuhluar  Kurtuue;  below  the  articular  surface  ia  a 
rough  depression,  for  tho  nttachnient  of  tho  deep  portion  of  the  interna!  lateral 
ligament.  The  txtemai  snr/nce  presents  a  large  triangular  facet,  concave  from 
above  downwards,  for  arttuulation  with  the  external  muIJeolua ;  it  is  continuous 
above  with  the  trochlear  surface:  ami  in  front  of  it  is  a  rough  depression  for 
[the  attachment  of  the  anterior  fasciculus  of  the  external  lateral  ligament.  The 
\yanterior  surface,  convex  anA  rounded,  forms  tho  head  of  the  ftBtrapalns;  it  is 
smooth,  of  an  oval  form,  and  directed  obliquely  inwards  and  downwards;  it  is 
continuous  below  with  that  part  of  the  anterior  facet  on  the  under  surface  which 
rests  upon  the  calcaneo -scaphoid  ligament.  The  head  is  surrounded  by  a  con- 
stricted  portion,  the  neck  of  the  astragalus.  The  ;w«'mor  ffur/W  is  narrow, 
and  traversed  by  a  groove,  whitih  runs  obliquely  downwards  and  inwards,  and 
transmits  the  tendon  of  tho  Flexor  T^ngus  PoUicia. 

To  ascertain  to  whicli  foot  it  VielongH,  bold  the  bone  with  the  brood  articular 
aurfaoe  upwards,  and  the  rounded  head  forwards;  the  lateral  triangular  articu- 
lar surface  for  tho  external  malleolus  will  then  point  to  the  side  to  which  the 
bone  belongs. 

ArlieuiatmM.    With  four  bones:  tibia,  fibula,  os  calcis,  and  scaphoid. 

The  Scaphoid. 

The  Scaphoid  or  "Navicular  Bone,  so  called  from  its  fancied  resemblance  to 
a  boat,  is  situated  at  the  inner  side  of  the  tarsus,  between  the  astragalus  behind 
and  the  three  cuneiform  bones  in  fruut.  This  bone  may  be  distinguished  by 
its  form,  being  concave  behind,  convex  and  subdivided  into  three  facets  in  front 

The  atUerior  surface,  of  an  oblong  form,  is  convex  from  side  to  side,  and  sab- 
divided  by  two  ridges  into  three  facets,  for  articulation  with  the  three  cnnei- 
form  bones.  The  posterior  surfare  is  oval,  concave,  broader  externally  than 
internally,  and  articulates  with  the  rounded  head  of  the  astragalus.  The  supe- 
rior surface  is  convex  from  side  to  side,  and  rough  for  the  attachment  of  liga- 
ments.  The  ht/'criorU  somewhat  concave,  irregular,  and  aUo  rough  for  the 
atiachmctit  of  ligaments.  Tho  internal  surf  are  pre-sunts  a  rounded  tubercular 
eminence,  the  tuberosity  of  the  scaphoid,  which  gives  attachment  to  part  of 
the  tendon  of  the  Tibialis  Posticus.  The  external  surface  is  broad,  rough,  and 
irregular,  for  the  attachment  of  ligamentous  fibres,  and  occasionally  presents  a 
small  facet  for  articulation  with  the  cuboid  bone. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  concave  arti- 
cular surface  baokward.»i,  and  the  convex  dorsal  surface  upwards ;  tho  broad 
external  surface 'will  point  to  the  side  to  which  the  bone  belongs. 

Articufaiioris.  Willi  four  bones:  ah'tragalus  and  tlirec  cuneiform;  occasion- 
ally al.io  with  the  cuboid. 

Attachment  of  Mwclcs.    Part  of  the  Tibialis  Posticus. 

The  Ci;neiform  Boses. 

The  Cnnciform  Bones  have  received  their  name  from  their  wedge-like  shape. 
They  form  with  the  cuboid  the  most  anterior  row  of  the  tarsus,  being  placed 
between  the  scaphoid  behind,  the  three  innermo!<t  metatarsal  bone.«t  in  front, 
and  the  cuboid  externally.  They  are  called  X\i<ifirH,tecoruU  and  /Atn/,  couDttng 
from  the  inner  to  the  outer  side  of  the  foot,  and,  from  their  position,  internal, 
mi'litte^  and  exfernal. 

Tho  fnlrrwd  (hineiform  is  the  large-sl  of  the  three.  It  is  situated  at  the 
innur  .side  of  the  foot,  between  the  nc^iphoid  behind  and  the  base  of  the  6rst 
metaiarjdt  in  front.    Ic  may  be  distinguished  from  the  other  two  by  its  large 


'KEIPOItM    BONES.  2S5 

siae,  and  its  more  irregular  wedge-like  form.  Without  the  others,  it  may  be 
knowu  by  the  large  kidncy-ahaped  Anterior  articulating  surrace.  and  by  the 
promiococe  ou  the  noa-articulor  surface  (or  base  of  the  wedge),  for  the  attach- 
ment of  a  large  tendon.     It  presenlA  for  cxaniinniion  ^ix  surface^t. 

Thei»^''«rt'a"r/a«i9  8uboaianeou»,  and  forms  part  of  the  inner  border  of  tha 
Coot;  it  is  broad,  quadrilateral,  and  presents  at  its  anterior  inferior  angle  a 
sroooth  oval  ta<^t,  over  which  the  tendon  of  the  Tibialis  Amicus  muscle  glides; 
in  the  rest  of  its  extent  it  is  rough,  for  the  attachment  of  ligaments.  The  tX' 
Umal  sitr/aee  is  concave,  presentinpt,  alon^  ita  superior  and  posterior  borders,  a 
narrow  surface  for  articulation  with  the  middle  cuneiform  behind,  and  second 
metatarsi  bonu  in  front.  In  the  re^t  of  its  extent,  it  is  rough  for  the  attach- 
ment of  ligaments,  and  prominent  below,  where  it  forms  part  of  tbo  tuberosity. 
The  atUrn0r  sttr/atx,  fcianey-ahaped,  articulates  with  the  metatarsal  bone  of  l^e 
great  toe.  The  posienor  surface  is  triangular,  concave,  and  articulates  with  the 
innermost  and  largest  of  tlie  three  facets  on  the  anterior  surface  of  the  sca- 
phoid. The  in/irior  or  phnlar  fir/act  is  rough,  and  presents  a  prominejit 
tuborortitv  at  it^  back  part  fur  the  attachment  of  part  of  ilie  iciidon  of  the 
Tibiftli.*  Pofiiicus.  It  also  girai  attachment  in  front  to  part  of  the  tendon  of 
the  Tibialis  Amicus.  The  superior  surface  is  the  narrow  pointed  end  of  the 
wedgu,  which  is  directed  upwards  and  outwards;  it  is  rough  for  the  aiuchment 
of  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  so  that  its  s"perior  nar- 
row edge  looks  upwards,  and  the  long  articular  surface  forwards;  •:  c  external 
snr&oe,  marked  by  its  vertical  and  horizontal  articular  facets,  will  ixjiut  to  the 
aide  to  which  it  belongs. 

Artt'r^ulatiojis.  With  four  bones:  scaphoid,  middle  cundform,  first  and  second 
metatarsal  bones. 

AtbtcktaetU  of  JImcles.    The  Tibialis  Anticos  and  Tibialis  Posticus. 

The  ifitl'tle  Cnnei/orm,  the  smallest  of  the  three,  is  of  very  regular  wedge- 

w  form,  the  broad  extremity  being  placed  upwards,  the  narrow  end  duwn- 
vards.  It  is  situated  between  the  other  two  bones  of  the  same  name,  and  cor- 
re$pond-4  to  the  scaphoid  behind,  and  the  second  nictatarsat  in  front.  It  m.ty  bo 
didtiujiuished  from  the  external  cuneiform  bone,  which  it  much  resembles  in 
general  appearance,  by  the  artieular  facet,  of  angular  form,  which  runs  round 
the  npper  and  back  part  of  its  inner  surface. 

Tbo  anterior  atir/ace,  triangular  in  form,  and  narrower  than  the  posterior, 
artioulatos  with  the  base  of  the  second  metatarsal  bone.  The  jmsterior  surface, 
also  triangular,  articulate.^  with  the  scaphoid.  The  iiifcmat  surface  presents  ail 
articular  lacot,  running  along  the  superior  and  i)o.storior  borders  for  articulation 
with  the  internal  cuneiform,  and  ia  rough  below  for  the  attachment  of  liga- 
ments. The  external  surface  presents  posteriorly  a  smooth  facet  for  articulation 
6;ifith  the  external  cuneiform  bone.  The  superior  surface  forms  the  base  of  the 
rodge:  it  is  quadrilateral,  broader  behind  than  in  front,  and  rough  for  the 
ttaobment  of  ligaments.  The  inferior  surface,  pointed  and  tubercular,  is  also 
rough  for  ligamenl*5n?(  attachment. 

To  ascertain  to  which  foot  the  bono  belongs,  hold  its  superior  or  dorsal  snr- 
faoa  upwanl,^  iho  broadest  edge  being  towards  the  holder :  the  smooth  facet 
(limited  to  the  po>*terior  border^  will  then  point  to  the  side  to  which  it  belongs, 

Articufaiioju.  With  four  bones:  seaplioid,  internal  and  external  cuneiform, 
tod  second  metutarsjil  bone. 

The  Externnl  Cuneiform,  intermediate  in  size  between  the  two  preceding,  is 
of  a  very  regular  wedge-like  form,  the  broad  extremity  being  placed  upwards, 
Iho  narrow  end  downwards.  It  occupies  the  centre  of  the  front  row  of  the 
tarsus  between  ihe  middle  cuneiform  internally,  ihc  cuboid  externally,  the  sca- 
pbuid  behind,  and  the  third  metatarsal  in  front.     It  is  distinguished  from  the 
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inlern&l  cuneiform  bono  by  its  more  regular  wcdgo-like  shape,  and  by  tTie 
ftbsCDcc  of  tho  kidncy-sliapod  articular  surface :  from  the  middle  cuneiform,  by 
the  abstiuce  of  the  beut,  or  augular,  facet,  aud  by  ihe  two  articular  facets  wbicti 
mark  both  its  iunor  and  outer  surfaces.    It  has  six  surfaoea  for  examination. 

The  anterior  surface,  triangular  in  form,  articulates  with  the  third  metatarsal 
hone.  The  jjoslrrior  surface  articulates  with  tho  most  external  facet  of  the 
scaphoid,  and  is  rough  below  for  the  attaohment  of  H^mentous  fibres.  The 
interna/ eur/ace  presents  two  articular  facets  separated  by  a  rough  depression; 
the  anterior  one,  situated  at  the  superior  angle  of  the  bone,  articulates  with  the 
outer  side  of  the  ba.40  of  the  second  metatarsal  bone ;  the  posterior  one  skirts 
the  posterior  border,  and  articulates  with  the  middle  cuneiform:  the  rough  de- 
pression between  the  two  gives  attachment  lo  an  interosseous  ligament.  The 
ej:lrniul  surfac:  also  presenta  two  articular  facets,  separated  by  a  rough  non- 
articular  surface;  tho  anterior  facet,  situated  at  the  superior  angle  of  the  bone, 
is  small,  and  articulates  with  the  inner  side  of  the  base  of  the  fourth  meU- 
taraal ;  the  posterior,  and  larger  one,  articulates  with  the  cuboid ;  the  rough 
non-artioular  surface  serves  for  the  attachment  of  an  interosseous  tiganieni. 
The  three  facets  for  articulation  witli  the  three  metatarsal  bones  are  continuous 
with  one  another,  and  covered  by  a  jirolonjintioii  of  the  same  cartilage;  the 
facets  for  articulation  with  the  middle  cuneiform  and  scaphoid  arc  also  contina- 
ous,  but  that  for  articulation  with  the  cuboid  is  usually  separate.  The  auperiof 
or  itanal  surface,  of  an  oblong  form,  is  rough  for  tho  attachment  of  ligaments. 
The  inferior  or  plantar  surface  is  an  obtuse  rounded  margin,  and  serves  for  the 
attachment  of  part  of  the  tendon  of  the  Tibialis  i^ostieua,  part  of  the  X'*lexor 
Brevis  Pollicis,  and  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  with  the  broad  dorsal 
Hurfnce  upwards,  the  prolonged  edge  backwards;  the  se^mraie  articular  facet 
for  the  cuboid  will  point  to  the  proper  side. 

Artieulaiiom.  With  six  bones:  tbe  scaphoid,  middle  cuneiform,  cuboid,  and 
second,  third,  and  fourth  metatarsal  bones. 

AUachment  of  MuscUs.    I'art  of  Tibialis  Tostious,  and  Flexor  Brevis  PuUicia. 

The  Metatahsus. 

The  Metatarsal  Bones  arc  five  In  number;  they  are  long  bones,  and  sub- 
divided into  a  shiift  and  two  extremities. 

Comitwn  Characters.  The  Shaf'i  is  prismoid  in  form,  tapers  gradually  from  tlie 
tarsal  to  the  phalongeal  extremity,  and  is  slightly  curved  longitudinally,  so  ns 
to  be  concave  below,  slightly  convex  above.  The  Posterior  Extremity,  or  Bast, 
is  wedge-shaped,  articulating  by  its  terminal  surface  with  the  tarsal  bones,  and 
by  its  lateral  surfaces  with  the  contiguous  bones;  its  dorsal  and  plantar  sur- 
faces being  rough  for  the  attaciiment  of  ligaments.  The  Anterior  Extremity,  or 
Iletul,  presents  a  tcrmin.il  rounded  nrticninr  surface,  oblong  from  aboTe  down- 
wards, and  extending  further  backwards  below  than  above.  Its  sides  arc  flat- 
leuej,  and  present  a  depression,  surmounted  by  a  tubercle,  for  ligamentous 
attachment.  Its  under  surface  is  grooved  in  tbe  middle  line,  for  the  passage  of 
tho  Hexor  tendon,  and  marked  on  each  side  by  an  articular  eminence  contina- 
ous  with  the  terminal  articular  surface. 

Peculiar  Chnracttrs.  The  First  is  remarkable  for  its  great  size,  but  is  the 
ahortest  of  all  tho  metatarsal  bones.  The  shaft  is  strong,  and  of  woIl-mark»?d 
prismoid  form.  Tlie posterior  extremity  presents  no  lateral  articular  facets;  its 
terminal  articular  surface  is  of  large  size,  of  semilunar  form,  and  ita  circum- 
ference grooved  for  the  tarso- metatarsal  ligaments ;  its  inferior  angle  presents 
a  rough  oval  prominence  for  the  insertiou  of  the  tendon  of  the  Peroneus 
I^ngus.  The  head  is  of  large  size;  on  its  plantar  surface  are  two  grooved 
facets,  over  which  glide  sesamoid  bones ;  the  facets  are  separated  by  a  smooth 
elevated  ridge. 
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The  See^fid  19  tte  longest  and  largest  of  the  remaining  metiitarsAl  bones, 
being  firulouged  baukwardjt  into  the  ruutiss  formed  btilM'etin  the  tlirti«  ouncirorm 
bones.  ltd  tnrMtl  extrtmiiy  is  broad  above,  narrow  and  rough  below.  It 
presents  four  articular  eurfaces:  one  behind,  of  a  triangular  form,  for  articula- 
tion with  the  middle  cunGiform;  one  at  the  upper  i>art  of  its  internal  lateral 
sar&ce,  for  articulation  with  the  internal  cuneirorrn  ;  and  two  on  hn  external 
htteml  surface,  a  superior  and  an  inferior,  separated  by  u  rou^h  dej:tre^ioD. 
Each  of  ilio  latter  articular  surfaces  is  divided  by  a  vertical  ridgo  into  two 
|»arts;  the  anterior  segment  of  each  facet  articulates  with  the  third  metatarsal; 
the  two  posterior  (sometimes  continuous)  with  the  external  cuneiform. 

The  Third  articulates  behind,  by  means  of  a  triangular  smooth  surface,  with 
the  external  cuneiform;  on  itw  inner  side,  by  two  facets,  with  the  second 
metotanial ;  and  on  its  outer  side,  by  a  single  meet,  with  the  third  metatarsal. 
The  hitter  facet  is  of  circular  form,  and  situated  at  the  upper  angle  of  the  base. 

The  Fourth  is  .smaller  in  size  tban  the  preceding;  \Xs  tarsal  extremity  pre&ents 
a  terminal  quadrilateral  surface,  for  articulation  with  the  cuboid ;  a  smooth 
facet  on  the  inner  side,  divided  by  a  ridge  into  an  anterior  portion  for  articula- 
tion with  the  third  raetatarfial,  and  a  tioaterior  portion  for  articulation  with  the 
external  cuneiform ;  on  the  outer  siuc  a  single  facet,  fur  articulation  with  the 
fifth  metatarsal. 

The  Fi/iA  is  recognized  by  the  tubercular  eminence  on  the  outer  side  of  its 
hue.  It  articulates  behind,  by  a  triangular  surface  cut  obliquely  from  without 
inwards,  with  the  cuboid;  and  internally,  with  the  fourth  mctalartml. 

AriieulaUona.  Each  bone  articulaica  with  ihe  tarsal  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalanges.  The  number  of  tnr«il  bones 
with  which  each  motatJirsal  articulates,  is  one  for  the  fir^t,  three  for  the  second, 
one  for  the  third,  two  for  the  fourth,  and  one  for  the  fifth. 

AUachmcHl  of  Muaclex.  To  the  first  metatarsal  bone,  three:  part  of  the 
Tibialis  Amicus,  the  Peroneua  Longus,  and  First  Doriwil  Interosseous.  To  the 
Mcond,  three:  the  Adductor  Pollici^,  and  First  and  iiecond  Dorsal  Interostfeous. 
To  the  third,  four:  the  Adductor  Follicis,  Second  and  Tiiini  Dorsal,  and  I-'irst 
Plantar  Intcroswcfius.  To  the  fourth,  four:  the  Adductor  Pollicis,  Third  and 
Fourth  Dorsal,  and  Second  Plantar  Interosseous.  To  the  fifth,  five:  the 
Peroneus  Brevis,  Peroneua  Teriius,  Flexor  Brevis  Miuiuii  Oigiti,  Fourth 
Dorsalf  and  Third  Planur  Interodjieoua. 

Pbalaxobs. 

The  Phalanges  of  the  foot,  both  in  numlter  and  general  arrangement,  rcsem- 
hle  those  in  the  hand ;  there  being  two  in  the  great  toe,  and  throe  in  each  of 
the  other  toes. 

The  phalanges  of  the/r«(  row  resemble  closely  those  of  the  hand.  Tlie  ehaft 
is  compressed  from  side  to  side,  convex  above,  concave  below.  The  j/otUn'or 
tztremittf  is  concave;  and  the  anterior  cMremiiy  presents  a  trochlear  surface,  for 
articulation  with  the  second  phalanges. 

The  phalanges  of  the  ateoivi  rvw  are  remarkably  small  and  short,  but  rather 
brooder  than  ihoso  of  the  first  row. 

The  ungual  phalanges,  in  form,  resemble  those  of  the  fingers;  but  they  are 
smaller,  flattened  from  above  downwanU,  presenting  a  broad  base  for  articula- 
tion with  the  second  row,  and  nn  expanded  extremity  for  the  support  of  the 
nail  and  end  of  the  toe. 

ArU'culathna.  The  fi  rst  row,  with  the  metatarsal  bones,  and  aooond  phalanges ; 
the  second  of  the  great  toe,  with  the  first  phalanx,  and  of  the  other  toes,  with 
ibe  first  and  third  phalanges;  the  third  with  the  second  row. 

AuacJtment  of  j/iweJ!».  To  the  first  phalanges,  great  toe:  innermost  tendon 
of  Exten^Mjr  Brevis  Pigitorum,  Abductor  Pollicis,  Adductor  Pollicis,  Flexor 
1    Brevis  Polliois,  Transversus  Pedis.    Second  toe:  First  and  Second  Dorsal 
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Interosseous.  Third  toe:  ThirJ  Dorsal  and  Kirst  Plantar  Interoasoous.  FoorLli 
toe:  Fourth  Dorsai  ami  Set:omi  Plautar  Interosseous.  Fifth  toe:  Flexor  Brevis 
Minimi  Digiti,  Abducixir  Minimi  Digiti,  and  Third  Plantar  Interosseous.  Second 
phalanges,  great  toe :  Kxtensor  Longus  Pollicis,  Flexor  Longus  Pollicis.  Other 
toes:  Flexor  Brevis  Digitorum,  one  slip  from  the  Extensor  Brevis  Digitonm 
(except  in  the  little  toe),  and  Extensor  Longus  Digitorum.  Third  phalanges, 
two  alipa  from  the  comnioa  tondon  of  ilio  Extensor  Longus  aud  Extensor 
Brevis  Digitorum,  and  the  Flexor  Longus  Digitorum. 


Devklopmbnt  of  the  Foot.    (Fig.  182.) 

The  Tarsal  Bones  are  each  developed  by  a  single  centre,  excepting  the  os 
oalcis,  which  has  au  epiphysis  for  its  posterior  cxtremitjr.  The  centres  make 
their  appcamucc  in  the  following  order:  iu  the  us  calcis,  at  the  aix,tU  montli 

¥i$.  182.— Plan  of  the  Devclnpment  of  tbe  Foot. 
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of  foetal  life;  in  the  astragalus,  about  the  scventli  month;  in  the  cuboid,  at  the 
ninth  mouth;  external  cuneiform,  during  the  first  year;  internal  cuneiform  in 
the  third  year;  middle  cuneiform  and  seaplioid  in  the  fourth  rear.  The 
epiphvsia  for  the  posterior  tuberosity  of  the  os  calcia  appears  at  the  tenth  year, 
and  uiiites  with  the  rest  of  the  bone  soon  after  puberty. 

The  Mctat-irsal  Bones  are  each  developed  by  two  centres ;  one  for  the  sbaft, 
and  one  for  the  digital  extremity,  in  the  four  outer  metatarsal ;  one  for  the  shad, 
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•ltd  one  Tor  the  base,  in  the  metatarsal  bone  of  the  great  toe.  0!{sification  coin- 
menecj  in  the  centre  uf  the  shu(t  about  tbe  seventh  weok,  and  oxtonds  tawardrt 
either  extremity,  and  in  the  digital  cpiphysea  about  the  third  year ;  thoy  become 
joine<l  between  the  ciRhteentb  and  twentieth  years. 

The  Phalanges  are  developed  by  two  conircs  for  each  bone;  one  for  the  sliaft, 
and  one  for  the  metatarsi  extremity. 


Sbsauoii)  Boxes. 


rTheae  are  small  rounded  masses,  cartilaginous  in  early  life,  osseous  in  the 
adult,  which  are  developed  in  those  tendons  which  exert  a  great  amount  of  pros- 
sure  Ofmn  the  parts  over  which  they  pHde.  It  in  said  that  they  are  more  com- 
monly found  in  the  male  than  in  the  female,  and  in  persons  of  nn  active  niuseular 
habit  than  in  those  wbo  are  weak  and  debililatctl.    Tliey  are  invested  throughout 

N'  their  whole  diirface  by  the  Jlbrous  tisane  of  the  tendon  in  which  they  are  found, 
ucepting  upon  that  aide  which  liex  in  contact  with  the  pnri  over  which  they 
Bay,  where  ibey  present  a  free  articular  facet.  They  may  be  divided  into  two 
kinds :  those  which  glide  over  the  articular  surfaces  of  joints,  and  those  which 
play  over  the  cariilajrinoiia  facets  found  on  the  surfaces  of  certain  bones. 
The  sesamoid  bones  of  the  joints  are,  in  the  lower  extremity,  the  patella, 

Khich  b  developed  in  the  tendon  of  the  Quadriceps  Extensor;  two  small  sesa- 
oid  bones,  found  in  the  tendona  of  the  Flexor  Srevis  PoIIicin,  opposite  tbe 
etatarso- phalangeal  joint  of  the  great  toe,  and  occasionally  one  in  the  meta- 
tarso- phalangeal  joint  of  the  second  loe,  the  little  toe,  and,  still  more  rarely,  the 
third  and  fourth  toes. 

In  I  he  upper  extremity,  there  are  two  on  the  palmar  surface  of  the  metooarpo- 
phalangcal  joint  in  the  thumb,  developed  in  the  tendons  of  the  Flexor  Brevia 
PoUicis  uueasionally  one  or  two  opposite  the  metauarpo- phalangeal  articulations 
of  the  fore  and  little  fingers,  and,  still  more  rarely,  one  opposite  the  same  joints 
of  the  third  and  fourth  fingers. 

Those  found  in  the  tendons  which  glide  over  certain  bones,  oeoupy  the  follow- 
ing situations:  one  in  the  tendon  of  the  Pcroneus  Longus,  whcreit  glides  through 
tbe  groove  in  the  cuboid  bone;  one  appears  late  in  life  in  the  tendon  of  the 
Tibialis  Anticu.4,  opposite  the  smooth  iacct  on  the  internal  cuneiform  bono;* one 
is  foand  in  the  tendon  of  tbe  Tibialis  Posticus,  opposite  the  inner  side  of  the 
flfltngalus;  one  in  the  outer  head  of  tliu  Gastroctieniiv;s,  behind  the  outer  con- 
dyle of  the  femur;  and  one  in  the  Psoas  and  Illacus,  where  they  glide  over  the 
body  of  the  pubes.  Sesamoid  bones  are  found  occasionally  in  the  teudun  of 
Ibe  Biceps,  opposite  the  tuberosity  of  the  radius;  in  the  tendon  of -the  Oluteus 
Maximuft,  as  it  posses  over  the  great  trochanter;  and  in  the  tendons  which  wind 
round  the  inner  and  outer  malleoli. 


The  authnr  lias  to  ncknowlpdwi;  raluiiMc  aifl  derived  frflm  the  pcrasal  of  the  worVs  of  rioqoet 
Crurpiliiier,  Iliiunrery,  ami  Hnyor,  rspppinllv  c{  ihe  l»Htfr.  Iti-rt-rrnctf  bus  uli-u  ba-.n  ramk'  lo  Ihe 
bUowiuy:  "  Oulliacs  of  lluinnn  Osi^-rvlo):/.'  bv  F.  0.  W'nr^.  "A  TrealisD  on  Ih--  Unman 
Hk«ktMi.  *nJ  tlbservHii(iri<  va  thw  Limbs  oT  Ver'lobralo  AniinuU,"  liy  G,  M.  Ilumiibry.  Held. 
n'e  "  Hnraw)  Oslcoluitv  "  lIpnh^'H  "ITaiiilhnoh  der  sTtttpmaiiM^hon' Anat<imie  dc«  Mcnwrbpo. 
Enter  Bund.  Erste  Alilhf ilnnff.  Knotilif oHiro."  "  ftdteolojrical  Mvmoirs  (The  CluvU-lp)."  by 
Btrathcra.  "Oo  the  Atcht-tTpo  nnd  Homoloifi.').  nf  the  Verlobralc  Skclpton."  «nd  "On  ihc 
Nktar*  of  Limb*,'"  by  Owen.— Twld  nnd  Itiiwinun'a  *■  PhvBiological  Anuloiny."  sad  Kiilliker's 
"Uaiiasl  of  ilamao  Microik'opitr  Atmlomy,"  oindiin  ibe  tntMt  coinplole  Kcrounl  of  ihc  slrnclnro 
•ltd  dp'Woptncnl  nf  biKie,  'ITie  (Ievc[ii]iini.'ut  iif  (be  bonn  is  tninuu'ly  dpscrilicd  id  "  (Juain's 
'  mitnmr."  edited  by  Sharpry  «Dd  Kllis.— On  tbe  r-hemical  nniLlyi'i*  »f  bon«.  rer^r  tn  '*  LebmaBO's 

livsii:>Iii)tiriU  CUpniiBtrj-,"  traohluit-d  by  l»i»y;  voL  jij.  p.  12,     ■riimoo's  C'hcniBtry."  Imnftlatvd 

'  Ihtj :  vol.  ii.  p.  3%.  A  piii>pr  hj  Ur  Stark.  ••  On  ll»-  (.'hf-iniml  lltniililntion  of  the  bonv*  of 
Ee  V«rtebr«ted  Anunnig"  |K<linb«rali  Medk-iil  nod  Sureical  Journal:  'ol,  till.  |>.  3<W)j  uod  Or. 

reo  Reos'  pnp<!r  in  ihe  2t8l  yu).  of  ibc  Mcdico4jlufur{;k-ul  TrattMictioiu. 


Tfe  various  bones  of  which  the  Skeleton  consists  are  conuected  together  at 
dift'orcnt  parta  of  their  surfaces,  and  such  a  connootion  is  dcsignatcfl  by  ilio 
name  o?  Joint  or  Articulation.  If  the  joint  is  immovable,  &s  between  the  cranial 
and  m^t  of  the  facial  boiiets  their  adjuceut  margins  are  applied  in  ahnost  close 
contact,  a  thin  layer  of  fibrous  membrane,  the  suiural  ligament,  antl,  at  the  base 
of  the  skull,  in  certain  situations,  a  thin  layer  of  cartilage  being  interposed. 
Where  slight  moveiaont  is  required,  combined  with  great  strength,  the  osseous 
surfaues  are  united  by  tougli  and  clastic  Hbro-cartilagcs,  as  in  the  joints  of  the 
spine,  the  sacro-iliac,  and  interpubie  anicuktions;  but  in  the  tnovalf/f  joints,  the 
bones  forming  the  articulation  are  generally  esfiandod  for  greater  convenience 
of  mutual  connection,  covered  hy  eartHa^e,  held  together  by  strong  banda  or 
capjHiles  of  fibrous  tissue,  calle<i  Ur/ammts,  and  lined  by  a  membrane,  the  synovial 
memhrane,  which  secretes  a  fluid  to  lubricate  the  various  parts  of  wliicli  the  joint 
is  formed:  so  that  the  structures  wliich  enter  into  the  formation  of  a  joint  are 
bone,  cartilajje,  fibro-cartilaue,  liganieut,  and  synovial  membrane. 

£oT»c  conatiiutes  the  funilamental  element  of  all  the  joints.  In  the  long  bones, 
the  extremities  arc  the  paru  winch  form  the  articulations;  they  are  generally 
somewhat  enlarged,  consisting  of  spongy  cancellous  tissue,  with  a  thin  coating 
of  compact  substance.  In  the  flat  bones,  the  articulations  usually  take  place 
at  the  edges;  and,  in  the  short  bones,  at  various  parts  of  their  surface.  Th» 
layer  of  compact  bone  which  forms  the  articular  surface,  and  to  wliich  the 
cartilage  is  atlacheil,  is  called  the  arlicuhr  lar>i€Ha.  It  is  of  a  white  color, 
extremely  dense,  and  varies  in  thickness.  Its  structure  diflers  from  ordinary 
bone  tissue  in  this  respect,  that  it  contAins  no  Haversian  cjinnls,  and  its  lacatin 
are  much  larger  than  in  ordinary  bone,  and  have  no  canalicuH.  The  vessels  of 
the  cancellous  tissue,  as  they  opproach  the  articular  lamella,  turn  back  in  loops, 
and  do  not  perforate  it;  this  laver  is  consequently  more  dense  and  firmer  than 
ordinary  bone,  and  in  evidently  designed  to  form  a  firm  and  unyielding  supjwrt 
for  the  articular  cartilage. 

The  articular  will  be  found  described  along  with  the  other  kinds  of  cartilage 
in  the  Introduction. 

LitjamentA  are  found  in  nearly  all  the  movnUlo  articulations;  they  constat  of 
bands  of  various  forms,  serving  to  connect  together  the  articular  extremities  of 
bones,  and  composed  mainly  of  bundles  of  tvhilc  fihrottx  Usme  placed  parallel 
with,  or  closely  interlaced  M-ith,  one  another,  and  presenting  a  white,  shining 
silvery  aspect.  Ligament  it!  pliant  and  flexible,  su  as  to  allow  of  the  moet 
perfect  freedom  of  movement,  but  strong,  tough,  and  inexiensile,  so  as  not 
readily  to  yield  under  the  most  severely  applied  force;  it  is  consequently  w«ll 
adapted  to  serve  as  the  connecting  modiuin  Vwtween  the  bones.  Some  ligaments 
consist  entirely  o'(  yfUotc  efmtic  tinitncy  as  the  Itgamenta  subflnvo,  which  connect 
together  the  a'djacent  arches  of  the  vertebr©,  and  the  ligamentum  nuchae.  In 
these  ca.ic.%  it  will  be  observed  that  the  ela.sticity  of  the  ligamcni  is  intended  to 
act  as  a  substitute  for  muscular  power. 

Sytvwial  Afrmbmne  in  a  thin,  delicate  membraoe,  arranged  in  the  form  of  a 
abort  wiilc  tube,  attached  by  its  open  ends  lo  the  margins  of  the  articular 
extremities  of  the  bones,  and  covering  the  inner  surface  of  the  various  liga- 
!'inents  which  connect  the  articulating  surfaces.  It  resembles  the  serons  mem- 
branes in  structure,  but  difters  in  the  nature  of  its  eecreiion,  which  is  thick, 
viacid,  and  glairy,  like  the  white  of  eggj  and  hence  termed  ti/mvia.     The 
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synovial  membranes  found  in  the  body  admit  of  aabdiviaion  into  three  kinds, 
articular,  barAal,  and  V!ij;inal. 

The  arlicttlar  synovial  membranes  are  found  in  all  the  freely  movable  joints. 
In  the  fcelus,  this  membrane  is  said,  by  Toynbee,  to  be  continued  over  the 
sarfnca  of  the  carttlage:^;  but  in  the  adult  it  is  wanttug,  exoepting  at  their 
circumference,  upon  wbiiih  it  encroaehes  for  a  short  distance;  it  then  inveatd 
the  inner  finrfaca  of  the  capsular  or  other  ligaments  incIoi>ing  the  joint,  and  is 
reflected  over  the  .turface  of  any  touduos  passing  through  Its  cavity,  an  the 
tendon  of  the  Poplituus  In  the  knoe,  ami  the  tendon  of  the  Biceps  in  the  fihouldor. 
Id  most  of  the  joints,  the  synovial  membrane  is  thrown  into  folds,  which  prujoot 
into  the  cavity.  Some  of  these  foldd  contain  large  mn.4ses  of  fat.  These  are 
espe<:ially  di-4tinct  in  the  hip  and  the  knee.  Otherii  arc  flattened  folds,  subdi* 
rtded  at  their  margtiia  into  friugo-Iike  processes,  the  vessels  of  whieh  have  a 
oonvotutc<i  arrangement.  The  Isutcr  generally  project  from  the  synovial  mem- 
brane neiir  the  margin  of  the  cartilage,  and  lie  flat  upon  its  surface.  They 
oonaist  of  uonneutive  tissue,  covered  with  epithelium,  and  contain  fat  ccIIh  in 
variable  quantity,  and,  more  rarely,  isolated  cartilage  cell*.  They  are  foimd  in 
moat  of  the  bur^ial  and  vaginal,  as  well  as  in  the  articular  synovial  menihranes, 
and  were  described,  by  Clopton  llaver.^,  as  mucllaj^iiious  ghmd-i,  and  as  the 
Mnrce  of  the  synovial  secretion.  Under  certain  diseased  condition)!,  similar 
processes  are  found  covering  the  entire  surface  of  the  t<ynovial  membrane, 
forming  a* mass  of  podunoulated  flbro-fatty  growths,  which  project  into  the 
joint. 

The  bursm  are  found  interposed  between  surfaces  which  move  upon  each 
other,  prolucing  friction,  as  in  the  gliding  of  a  tendon,  or  of  the  integument, 
over  projecting  bony  surfaces.  The}'  admit  of  subdivision  into  two  kinds,  the 
bunx  muewaf,  and  the  synovial  Imrate.  The  former  are  largo,  simple,  or  irregu- 
lar cavities  in  tbo  subcutancoua  areolar  tissue,  ioclosiDg  a  clear  vi.scid  fluid. 
Tbey  are  found  in  various  situntioos,  as  between  (he  integument  and  front  of 
the  patella,  over  the  olecranon,  the  malleoli,  and  other  prominent  pnrta.  TliO 
synovial  hunse  are  found  interposed  between  muscles  or  tendons  as  they  play 
over  projecting  bony  surface.'*,  as  between  the  Glutei  muscles  and  surface  of  the 
great  trochanter.  They  consUt  of  a  thin  wall  of  connective  tissue,  partially 
covefoil  by  epithelium,  and  contain  a  viscid  fluid.  Where  one  of  these  exists 
in  the  neighborhood  of  a  joint,  It  usually  commnnicalcs  with  its  cnvitv,  as  is 
generally  the  ca-te  with  the  bursa  between  the  tendon  of  the  Psoas  and  lliacus, 
and  the  cap-sulnr  ligament  of  the  hip,  or  the  one  interposed  between  the  under 
surface  of  the  Subscapularis  and  the  neck  of  the  scapula. 

Tlie  vngituit  e}jnnvial  mnmhranes  (synovial  sheaths)  serve  to  facilitate  the 
gliding  of  tcndonit  in  the  oKseo-fibrous  canals  through  which  they  |>ass.  The 
membrane  is  here  arranged  In  the  form  of  a  sheath,  one  layer  of  which  adheres 
to  the  wall  of  the  canal,  and  the  other  is  reflccteil  upon  the  outer  surfiiee  of  the 
contained  tendon;  the  apace  between  the  two  free  surfaces  of  the  membrane 
being  partially  filled  with  synovia.  These  sheaths  are  chiefly  found  surrouii'ling 
the  lendoa'i  of  the  flexor  and  extensor  muscles  of  the  Angers  and  toes,  as  they 
pass  through  the  osseo-flbrous  canals  in  the  hand  or  foot. 

S>/Tvjvin  ta  a  transparent,  yellowish-white,  or  slightly  reddish  fluid,  viscid  likj 
the  white  of  egg,  having  an  alkaline  reaction,  and  slightly  saline  taste.  It  oon- 
utais,  aceoriling  to  I'VerJchs,  in  the  ox,  of  94.85  water,  O.DG  mucus  and  epithelium, 
0.07  fat,  S.ol  albumen  and  extractive  matter,  and  0.!^9  salts. 

The  Articulations  are  divided  into  three  classes:  Syriarthrosit,  or  immovable; 
Amphiflrthrosia,  or  mixed;  and  Uiarthrosis,  or  movable  joints. 
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1.  STSABTHROaiS.      IMMOVABLE  ARTICULATIONS. 

Synarthrosis  includes  all  tlioso  articulations  In  whicli  the  nurfaces  of  ihe  bones 
are  in  almost  direct  cootact,  not  separated  by  an  intervening  synovial  cavity, 
and  immovably  connected  with  each  other,  aa  the  joints  between  the  bones  of 
ihe  cranium  and  face,  excepting  those  of  The  lower  jaw.  The  varieties  of  synar- 
throsis are  three  iu  number:  Sutura,  Schindylesis,  and  Gomphosii". 

SiUura  (a  seum).  "Where  tlie  articulating  surfaces  are  conncck^d  by  a  series 
of  processes  and  indentations  iolerlocked  together,  it  is  termed  stiiura  vera; 
of  which  there  aro  three  varietied:  eutura  deutata,  Eerrata,  and  limboHi.  The 
surfaces  of  tho  bones  are  not  in  direct  coriiaol,  being  separated  by  a  layer  of 
membrane  continuous  externally  with  the  pericranium,  internally  wUh  the  dun 
mater.  The  snlura  ilentaia  {'Uns,  a  lootb)  is  so  called  from  the  tooth-like  form 
of  the  projecting  articular  processes,  as  in  the  suture  between  the  parietal 
bones.  In  the  euiura  aerntla  {sfrra,  a  eaw),  tho  edges  of  the  two  bones  forming 
the  nriieulation  are  serrated  like  the  teeth  of  a  fine  saw,  as  between  the  two 
portions  of  the  frontal  bone.  In  the  svtura  h'mhofa  (litfhvs,  a  selvage),  besides 
the  dentatod  processes,  tltere  is  a  certain  degree  of  bevelling  of  the  articular 
anrfuccs,  so  that  the  Iwnes  overlap  one  another,  as  in  the  sutnre  between  the 

fiarietal  and  frontal  bones.  When  the  articulation  is  formed  by  roughened  sor- 
dees  placed  in  apposition  with  one  another,  it  is  termed  the  jaUe  gvtvre,  fmitira 
[nolfta,  of  which  there  are  two  kind.4.  the  eutura  iquamosa  {squoma,  a  soale), 
formed  by  the  overlapping  of  two  contiguous  boucs  by  broad  bevelled  margins, 
as  in  the  temporo -parietal  (aquamous)  suturo;  and  the  sutnra  harmonia  («p^on«, 
a  joinintf  toy<'lhcr\  where  there  is  simple  apposition  of  two  contiguous  rough 
bony  surfaces,  as  in  the  articulation  between  the  two  enperior  maxillary  bones, 
or  of  tbe  horizontal  plates  of  tho  palate. 

Schiwlr/lesis  (tx^iv^n^a,  a  /issurf)  is  that  form  of  articulation  in  which  a  ibin 

ftlato  of  none  is  received  into  a  cleft  or  fissure  formed  by  the  separation  oi'  two 
.  aminro  of  another,  as  in  the  nrtieulalion  of  the  rostrum  of  the  sphenoid,  and 
I)erpendicuhir  plate  of  the  ethmoid  with  tho  vomer,  or  in  tbe  reception  of  the 
alter  in  the  fissure  between  the  superior  maxillarv  and  palate  bones. 

Goirqthoais  {yiftfot,  a  naiC)  is  an  articulation  formed  by  the  insertion  of  a  conical 
process  into  a  Boeket,  as  a  nail  is  driven  into  a  board;  this  is  not  illustrated  by 
any  articulations  between  bones,  properly  so  called,  but  is  seen  in  tbe  articnlo- 
tion  of  tbo  teeth  with  the  alvcoti  of  the  niiaxillary  bones. 

2.  Amphiarthhosis,    Mixed  ARTictrLAHOSS. 

In  this  form  of  articulation,  the  contiguous  osseous  surfaces  are  connected 
together  by  broad  flattened  disks  of  fibro-cartilage,  which  adhere  to  the  ends 
of  both  bones,  as  in  the  articulation  between  the  bodies  of  the  vertebrre,  and 
first  two  pieces  of  the  stenium;  or  the  articulating  surfaces  are  covered  with 
Bbro-cartij.ige,  jHirtially  line*!  by  synovial  membrane,  and  conuectod  together 
by  external  ligaments,  as  in  the  sacro-iliac  and  pubic  symphyses;  both  these 
forma  being  capable  of  limited  motion  in  every  direction.  The  former  resemble 
the  svnarthrouial  joints  in  the  continuity  of  their  surfaces,  and  absence  of 
svnovial  sac;  the  latter,  tbe  diarthrodial.  These  joints  occasionally  become 
Ijobliieratcd  in  old  age;  as  is  frequently  the  case  in  the  pubio  articulation,  and 
jionally  in  tho  intervertebral  and  sacroiliac. 

8.  DiARTHROsis.    Movable  Articulations. 

This  form  of  articulation  includes  the  greater  number  of  joints  in  the  body, 
mobility  being  their  distinguishing  character.  They  arc  formed  by  the  approxi- 
mation of  two  contiguous  bony  surfaces,  covered  with  cartilage,  connected  br 
ligaments,  and  lined  by  synovial  membrane.     Tho  varieties  of  joints  in  this 


STRUCTURE    OF  JOINTS. 

have  been  determined  by  the  kind  of  motion  permitted  in  eaoli;  they  are 

[jbur  m  number:  Arthrodia,  Knartbrosis,  Giaglymua,  Diarthrosis  rotatorius. 
Arthrwiia  is  that  form  of  joint  which  admits  of  a  gliding  movement;  it  it 
>rmed  bv  the  approximation  of  plane  surfaces,  or  one  slightly  concave,  the 
iher  aligatly  convt;x;  the  amount  of  motion  between  them  being  limited  by  the 
fegMiienta,  or  osseous  processes,  surrounding  the  articulation;  oa  in  the  articular 
jirocesses  of  the  rertebrie,  temporo  maxillary,  titeruo-  and  acrumiocluvicuhir, 
iferior  radio-ulnar,  oarpal,  oarpo- metacarpal,  aujterior  tibiofibular,  Utrsal,  and 
Ftarso-meUtarsal  articulations. 

Snarthrtm's  ia  that  form  of  joint  which  is  capable  of  motion  in  all  directrona. 

bit  is  formed  by  the  reception  of  a  globular  head  into  a  deep  cup-like  cavity 

'(benuB  the  name  "ball  and  tiockeL"),  the  partti  being  kepi  in  apposition  by  a 

capsalar  ligament,  strengthened  by  accesiKjry  ligamentous  bands,    finaniptes  of 

this  form  of  articulation  are  found  in  the  hip  and  shoulder. 

(finjtymus,  Hinne-ioirU  (ytyyxv>«it,  o  hiwje).  In  this  form  of  joint,  the  articular 
trfoces  are  moulaed  to  each  other  in  -luoh  a  manner,  as  to  permit  motion  only 
in  two  directions,  forwards  and  backwards,  the  extent  of  motion  at  the  iutme 
time  being  considerable.  The  articular  surfaces  are  connected  together  by 
strong  lateral  ligaments,  which  form  their  chief  bond  of  union.  The  most 
perfect  forms  of  ginglymua  are  the  elbow  and  ankle;  the  knee  i&  less  perfect, 
■as  it  allows  a  slight  degree  of  rotation  in  certain  positions  of  the  limb:  there 
nre  also  the  metatarso- phalangeal  and  phalangeal  joints  in  the  lower  extremity, 
and  the  metacarpo-phalangear  and  phalangeal  joints  in  the  upper  extremity. 

DiarOiroaii  nlat'triu^  (Lateral  Ginglymus).     Where  the  movement  is  limited 
to  rotation,  the  joint  ia  formed  by  a  pivot  like  process  turning  within  a  ring, 
or  the  ring  on  the  pivot,  the  ring  being  formed  partly  of  bone,  partly  of  liga- 
ment.    In  the  articulation  of  the  odontoid  process  of  the  axis  with  the  atlas, 
'iho  ring  is  formed  in  front  by  the  anterior  arch  of  the  atlas;  behind,  by  the 
[transverse  ligament;  here  the  ring  rotates  round  the  odontoid  process.     In  the 
rsaperior  radio-ulnar  articulation,  the  ring  is  formed  partly  bv  the  lesser  sig* 
moid  cavity  of  the  ulna;  in  the  rest  of  its  extent,  by  the  orbicular  ligament, 
here,  tlio  head  of  the  radius  rotates  within  the  rin^. 

Subjoined,  in  a  tabular  form,  are  the  nnmes,  distinctive  characters,  and  ex- 
amples of  the  different  kinds  of  articulations. 
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AKTICULATIoyS, 


S^narlhrasi\or  tm- 
movablii joint.  Sur- 
faces separaiej  by 
fibrous  membrane, 
witbouL  any  ialer- 
vening  synovi'o!  ca- 
Yiiy,  and  imuiova- 
bly  coiintjcucl  with 
each  other. 

As  in  joints  of  era- 
oium  and  face  (ex- 
cept lower  jaw). 


f  Sntttra.  Artt- 
cuUtion  b/  pro- 
cesses and  inden-i 
laltons  interlock* 
ed  together. 


A  mpkiartArosis, 
Mixed  Arliculation. 


DiarlhivstB, 
Movable  Joint. 


J)enUitat     brnTiflff 
'tooih-like  processes. 

As  in  interparie- 
tal suture. 

Serrata^      having 
Wrruted  edges,  like 
Svittravera  (true)  Itlic  icclh  of  a  sav. 
[articulate     by    in-/      As  in  interfrontil 
dented  borders.       ^suture, 

Limboaa,  having 
'bevelled  mai^ins, 
and  dcutated  pro- 
ceases. 

As  in  fronto-pa- 
^rietal  suture. 

Sqrtamosa,  formed 

/by    thin    bevelled 

/  margins      overiap- 

l  ping  earh  other. 

Sufvra       mtf,a\     ^\  |"    .^qoomo- 

[(faI««)artiou]aleby,'P*[l«^'  ^".'"T"       , 

^rough  surface*.    ^  V  ^«"»««"..[?"«*d 

®  Jfty  the  apposition  of 

contiguous      rough 
surfaces. 

As  in  intermaxil- 
lary suture. 

Schindfjlests.  Articulation  formed  by  the  reception  of  a 
thin  plate  of  bone  into  a  fissure  of  another. 

As  in  articulation  of  rostrum  of  sphenoid  with  vomer. 

(JomjJioeis.     Articulation  formed  by  the  insertion  of  a 
conical  process  into  a  socket. 
I     The  teeth. 

1.  Suriacc!!  connected  by  flbro-cartilage,  not  separated 
by  synovial  membrane,  and  having  limited  motion.  As 
in  jomld  between  bodies  of  vertebrro. 

2.  Surfaces  covered  byfibro-cartilage;  lined  bya  partial 
synovial  membrane.  As  in  sacro-iliao  and  pubio  sym- 
physes. 

ArthrfxUa.  Gliding  joint;  articulations  by  plane  sur- 
facas  which  glide  upon  eauh  other.  As  lu  sterno-  ami 
ncromio-clavicnlar  articulations. 

EnartliTosis.  Ball-and  socket  joint;  capable  of  motion 
in  all  dirocUons.  Articulations  by  a  globular  head  received 
into  a  ciip-liko  cavity.     As  in  hip  and  shouldor-joints. 

Oinrjhjvitix.  ninge-joint;  motion  limiteil  to  two  direc- 
tions, forwards  and  backward.*.  Articular  surfaces  fitted 
together  so  as  to  permit  of  movement  in  one  plane.  As  in 
the  elbow,  anklo,  and  knee. 

Diarthrosis  rotaiorxiu  or  Lateral  Oin^lj/mus.  Articalatlon 
by  a  pivot  process  turning  within  a  ring,  or  ring  around 
a  pivot.  As  in  superior  rndioalnar  articulation,  and  alio* 
axoid  joint. 


The  movement  admisflible  in  joints  m&j  he  divided  into  four  kinds,  gliding, 
angular  moveineDt,  oiruu  induct  ion,  and  rotaliuu. 

Gliding  movemetit  is  tiie  most  jiininle  kind  of  motion  that  con  take  placo  in 
a  joint,  one  surface  glidinj<  over  another.  It  is  common  to  all  movable  jointti; 
bat  in  some,  as  in  tbe  articulations  of  the  carpus  and  tarsus,  it  is  the  only 
motioQ  pormiited.  This  movement  is  not  confined  to  plane  surraces,  but  may 
exist  between  any  tvro  contiguous  surfaces,  of  whatever  form,  limited  hy  tho 
ligaments  which  inclose  the  articulation. 

Angular  movement  occurs  only  between  the  long  bones,  and  may  talte  place 
in  four  dircciiona,  forwards  and  Wckwards,  constituting  flexion  and  estonaion, 
or  imrardji  and  outwards,  constituting  adduction  and  abduction.  The  strictly 
■  ninglvmoid  or  hinge-joints  admit  of  flexion  and  extension  only.  Abductioa 
MHuivI  adduction,  combinod  with  flexion  and  extension,  are  met  with  in  tbe  mora 
movable  joints;  as  in  the  hip,  sbonlder,  and  metacarpal  joint  of  tho  thumb, 
and  partially  in  the  wrii^t  and  nnklu. 

Circumduction  is  that  liniiial  degree  of  motion  which  takes  place  between 
the  head  of  a  bono  and  its  articulsr  cavity,  whilst  the  extremity  and  sides  of 
the  limb  are  made  to  circumscribe  a  conical  space,  tho  base  of  which  corres- 
ponds with  the  inferior  extremity  of  the  limb,  the  apex  with  tho  articular 
cavity;   this  kind  of  motion  is  best  seen  in  the  shoulder  auE  hip-joints. 

Rotation  U  the  movement  of  a  bone  upon  iU  own  axis,  the  bone  retaining 
the  same  relative  situation  with  respect  to  the  adjacent  parts;  oa  in  tho  articu- 
lation between  the  atlas  and  axis,  where  the  odontoid  process  serves  as  a  pivot 
around  which  the  atlas  turns;  or  in  the  rotation  of  tho  radius  upon  the  hume- 
rus, and  also  in  tbe  hip  and  shoulder. 

_   Tbe  articulations  may  be  arranged  into  those  of  the  trunk,  those  of  the  upper 
extremity,  and  those  of  tho  lower  extremity. 


ARTICULATIONS  OF  THE  TRUNK. 
These  may  be  divided  into  the  following  groups,  vis: — - 


I.  Of  tho  vertebral  column. 

Of  tbe  atlas  with  the  axis. 
[.  Of  the   atlas  with  the   occipital 
bone. 
Of  the  axis  with  the  occipital  bone. 
[T.  Of  tho  lower  jaw. 
'I.  Of  the  ribs  with  the  vertebrae. 


VII,  Of  the  cartilages  of  the  ribs  wilb 
the  sternum,  and  with  each 
other. 
YIIl.  Of  the  sternum. 
IX.  Of  the  vcrlubraleoluuui  with  the 
pelvis. 
X.  Of  tbe  pelvb. 


L  ARTICULATIONS  OP  THE  VKRTKBRAL  COLUMN. 

The  difierent  segments  of  tbe  spine  arc  connected  together  by  ligumonta, 
which  admit  of  the  same  arrangement  as  the  vertebric.  They  may  bo  divided 
Into  five  sets.  1.  Those  connecting  the  hoUi'cs  of  the  vertebne.  2.  Those  con- 
necting the  lamina.  3.  Those  ©junocting  the  articular  processts.  4.  Those 
connecting  the  spinous  proc&ises.    fl.  Those  of  the  transverse  pmcfxs'if. 

The  articulations  of  the  Mies  of  the  vertebra)  with  each  other  form  a  serica 
of  ampbiarthrodial  joints :  those  between  tbe  articular  processes  form  a  scries  of 
artbrodial  joints. 


ARTICULATIONS. 


1.  The  Ligaments  o7  the  Bodies. 

Anterior  CommoD  Lignmenu  Posterior  Common  Ligament. 

Intervertebral  Substance. 

The  AtUmor  Common  Li'iamcnt  (Figs.  183,  l&i,  191,  194)  is  a  broad  and 
strong  band  of  liganientous  fibrchi,  whicli  extends  iilong  the  front  surlhce  of  the 
bodies  of  the  vertobrie,  from  ilia  axis  to  the  sacrum.  It  is  brt>ader  below  than 
above,  thicker  in  ihc  dorsal  than  in  the  cervica]  or  lumbar  regions,  and  some- 
what thicker  opposite  the  front  ot  the  body  of  each  vertebra,  Ihan  opposite  the 
intervertebral  substance.  It  is  attached,  above,  to  tho  body  of  the  axij»  by  a 
pointed  process,  which  is  connected  with  the  tendon  of  insertion  of  the  Loiiguti 
Colli  muscle;  and  exteinls  down  as  far  as  the  upper  bone  of  the  sacrum.  It 
consists  of  dense  longitudinal  fibres,  which  are  intimatclv  adherent  to  the  inter- 
vertebral aubstjince,  and  the  prominent  margins  of  the  verlebr» ;  but  less 
closely  to  the  middle  of  the  bodies.  In  the  latter  situation  the  llbres  are  ex- 
ceedingly thick,  and  serve  to  fill  up  the  concavities  on  their  front  surface,  and 
to  make  the  anterior  surface  of  the  spine  more  even.  Tbis  ligament  is  com- 
poaed  of  several  layers  of  fibres,  which  vary  in  length,  but  are  closely  inter- 
laced with  each  other.  The  most  superficial  or  longest  fibres  extend  between 
four  or  five  vertebra).  A  second  subjacent  set  extend  between  two  or  three 
Tcrtebrro ;  whilst  a  third  set,  the  shortest  and  deepest,  extend  from  one  vertebra 
to  tho  uc-ct.  At  tho  side  of  the  bodies,  the  ligament  consists  of  a  few  short 
fibres,  which  pass  from  one  vertebra  to  tlie  next,  separated  from  the  median 
portion  by  large  oval  apertures,  for  the  passage  of  vcs.sels. 

The  Post':rif}r  Common  Liyament  (Figs.  183,  18T)  is  situatetl  within  the  Bpinal 
canal,  and  extends  along  the  posterior  surface  of  the  bodies  of  the  vertobraj, 

fig.  183. — Vertical  dcction  or  two  Vertebne  and  Ibeir  Lagnmeot*,  froni  tli«  Lambar  Regioa. 
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from  the  body  of  the  nicia  above,  where  it  is  continuous  with  the  occipito-axoid 
ligament,  to  the  sacrum  below.  It  '\«  broader  at  the  upper  than  at  the  lower 
part  of  tho  spine,  and  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar 
rcKion.     In  the  situation  of  the  intervertebral  substance  and  contiguous  mar- 
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OP    THE    VERTEBRAL 


ins  or  th«  vertebrw,  where  the  lij^ameut  i.s  more  iiilimatety  actliereDt,  it  is 
road,  and  presents  a  series  of  dentations  with  intervening  concave  margins; 
but  it  ti  narroT  and  thick  over  the  centre  of  the  bodies,  from  which  it  is  Jtepa- 
ratdd  by  the  v^hx  ixutJi  verkbrie.  This  ligament  is  composed  of  ^Diooth,  shilling, 
longitutliiKil  fibre?*,  denser  and  more  compact  than  those  of  the  anterior  liga- 
ment, and  composed  of  a  superficial  layer  occupying  tlie  interval  between 
Ibrou  or  four  vertebra,  and  of  a  dueper  layer  which  extends  between  one 
vonebra  and  the  niixt  adjacent  to  it.  It  is  scparatixl  from  the  dura  mater  of 
the  spinal  cord  by  some  loose  filamentous  tissue,  very  liable  to  serous  in- 
filtration. 

The  fnt^rvertebral  Substances  (J'''g-  583)  is  a  lentioulnr  disk  of  fibro- cartilage, 
interposed  between  the  adjacent  surfaces  of  the  bwlies  of  the  vertebra,  from 
the  axis  to  the  sacrum,  and  forming  tlie  chief  bond  of  connection  between 
those  bones.  These  disks  vary  in  shape,  size,  and  thickness,  in  difiereni  parts 
of  the  spine.  In  shape  they  accurately  correspond  with  the  surfaces  ot  the 
bodies  between  which  they  are  placc^l,  Wing  uval  irt  the  cervical  and  lumbar 
regions,  and  circular  in  the  dorsal.  Their  *ize  is  greatest  in  the  lumbar  region. 
In  thicknesa  they  vary  not  only  in  the  diflerunt  regions  of  the  spine,  but  in 
different  parts  of  the  same  region:  thus,  they  are  uniformly  thick  in  the  lumbar 
region  ;  thickest,  in  front,  in  the  cervical  and  lumbar  regions  which  are  convex 
forwards;  and  behind,  to  a  slight  extent,  in  the  dorsal  region.  They  thus  con- 
tribute, in  a  great  measure,  to  the  curvatures  of  the  spine  in  the  neck  and 
loins;  whilst  the  concavity  of  the  dorsal  region  it:  chiefly  due  to  the  shape  of 
the  bodies  of  the  venebr.-e.  Tho  intfrvoricbral  disks  form  aljont  one-fourth  of 
the  spinal  column,  exclusive  of  the  first  two  vertebra) ;  ihcy  are  not  equally 
distributed,  however,  between  the  various  bones;  the  dorsal  portion  of  the 
spine  having,  in  proportion  to  its  length,  a  much  smaller  quantity  than  in  the 
cervical  and  lumbar  regions,  which  necessarily  gives  to  tho  latter  j^arls  gnyiter 
pliancy  and  freedom  of  movement.  Tho  intervertebral  disks  arc  adherent, 
tiy  their  surfaces,  to  the  adjacent  parts  of  the  bodies  of  the  vertebric;  and 
by  their  circumference  are  ulu^wly  connected  in  front  lo  the  anterior,  and  behind 
to  the  posterior  common  ligament ;  whilst,  in  the  dorsal  region,  they  are  con- 
nected laterally,  by  means  of  tho  interarticular  ligament,  to  tho  heads  of  those 
Tibs  which  articulate  with  two  vcrtebrio;  they,  consequently,  form  part  of  the 
articular  cavities  in  which  the  heads  of  these  bones  are  received. 

The  in  lor  vertebral  substance  is  composed,  at  its  circumference,  of  laminse  of 
6broas  tissue  and  fibro-cartilagc;  and,  at  its  centre,  of  a  soft,  elastic,  pulpy 
matter.  The  laminw  are  arranged  concentrically  one  within  the  other,  with 
their  ed^es  tunieil  towards  the  corresponding  surfaces  of  the  vcrtebrse,  and 
oonaist  of  alternate  plates  of  fibrous  tissue  and  fibro-eartilage.  These  plates 
are  not  quite  vertical  in  their  direction,  those  near  the  circumference  ocing 
curved  outwards  and  closely  approximated;  whilst  those  nearest  the  centre  curve 
in  the  opposite  direction,  and  are  somewhat  more  widely  separated.  The  fibres 
of  which  each  plate  is  composed,  are  directed,  for  the  most  pari,  obliquely  from 
above  downwards;  the  fibres  of  an  adjacent  plate  have  an  exactly  opposite 
uraogemeut,  varving  in  their  direction  ineverv  layer;  whilst  in  some  few  they 
are  horizuntiil.  This  laminar  arrangement  belongs  to  about  the  outer  half  of 
each  disk,  tho  central  part  being  occupied  by  a  soft,  pulpy,  highly  elastic  sub- 
stance, of  a  yellowish  color,  which  rises  up  considerably  above  tho  surrounding 
level,  when  the  disk  is  divided  horizontally.  This  substance  presents  no  con- 
centric arrangement,  and  consists  of  white  fibrous  tissue,  with  cells  of  variable 
8ba|>e  and  size  interspersed.  The  pulpy  matter,  which  is  especially  well  de- 
vel'fped  in  the  lumbar  region,  is  separated  from  immediate  contact  with  the 
vertebra}  by  the  interposition  of  thin  plates  of  cartilage. 
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2.  Ligaments  coxnectino  the  Lauixa 

Ligatiieota  Subllava. 

The  LigametUa  SuhJUiva  (Fig.  183)  are  interposed  between  tlie  laminfle  of  tK? 
vertebrBQ,  from  tliu  axi^  to  ilie  ftacrutn.  Tliuy  are  most  distinct  wheu  seen  from 
the  interior  of  the  spinal  canal;  when  viewed  from  tbo  outer  Hurface,  tliev 
appear  short,  being  overlapped  by  the  laioiuffi.  Each  ligament  consists  of  two 
lateral  portions,  which  cumtnenee  ou  each  side  at  the  root  of  either  articular 
process,  aud  pass  backwards  to  the  point  where  the  lamina;  converge  to  form 
the  spinous  procerw,  where  tiieir  niargius  aro  tliiukeat,  and  separated  by  a  slight 
interval,  iilled  up  with  areolar  tissue.  Tliese  Jiganicuts  eon.si^t  of  yellow  ela.-!tie 
tissue,  the  fibres  of  which,  almost  perpendicular  in  direction,  are  attached  lo 
the  anterior  surface  of  the  margin  of  the  lamina  above,  and  to  the  posterior 
surface,  as  well  as  to  the  margin  of  the  lamina  below.  In  the  cervical  region, 
they  aro  thin  in  texture,  but  very  broad  and  long;  they  become  thicker  in  the 
dorsal  region:  and  in  the  lumbar  acquire  very  considerable  thickness.  Thetr 
highly  elnstio  property  serves  to  preserve  the  upright  posture,  and  to  assist  in 
resuming  it,  after  the  spine  has  been  flexed.  These  ligaments  do  not  exist 
botwccn  the  occiput  aud  atlas,  or  between  the  atlas  and  axis. 

3.  Ligaments  coNyECTiso  the  Abticllar  Processes. 

Capsular. 

The  CaptviloT  LirjameiUa  (Fig.  185)  are  thin  and  loose  ligamentous  sacs, 
attached  to  the  contiguous  margins  of  the  articulating  proeessea  of  each  verte- 
bra, through  the  greater  part  of  their  circumference,  and  completed  internally 
by  the  ligamenta  subflava.  They  are  longer  and  more  loose  in  the  cervical 
than  in  (he  dorsal  or  lumbar  regions.  Tho  capsular  ligaments  are  lined  on 
their  inner  surface  by  synovial  membrane. 

4.   LlOAMENT-S  CON.VECTINO  THE  SPlKOrS  PROCESSES. 

Inter-spinous.  Supra-jipinous, 

The  TnUr-Bpinnus  Li'jam'mts  (Fig.  183\  thin  and  membrauoua,  are  int 
between  the  .spinous  processes  in  tlio  dorsal  and  lumbar  regions.  Kaeh  ligament 
extends  from  the  root  to  near  the  summit  of  each  spinous  process,  and  conneeis 
together  their  adjiwent  margins.  They  are  narrow  and  elongated  in  the  dorsal 
region,  broader,  qnadrilateral  in  form,  and  thicker  in  the  lumbar  region. 

The  Si'pra-spiwma  tiijament  is  a  strong  fibrous  cord,  which  connects  together 
the  apices  of  the  spinous  processes  from  the  seventh  cervical  to  the  spine  of  the 
sacrum.  It  is  thicker  and  broader  in  the  lumbar  than  in  thedors:il  region,  and 
intimately  blended,  in  both  nitu-ttjon?.  with  the  neighboring  aixmcuroses.  The 
most  siiperfifiinl  fthre-i  of  this  licnment  connect  three  or  four  vcrtebrro;  those 
deeper  seated  pass  bt>twpen  two  or  three  vertebrse;  whilst  the  deepest  connect 
the  contiguoiL*4  extremities  of  neighboring  vertebrre. 

6.  Ligaments  connectino  the  Tuassversr  Proces&es. 

Inter-lransverse. 

The  Tnfer-lmmverse  Ligomenta  consist  of  a  few  thin  scattered  fibres,  interposed 
between  the  trnnsverso  prooesseA.  They  arc  generally  wanting  in  the  cervical 
region  ;  in  the  dnrsal,  they  are  rounded  cords;  in  the  lumbar  region  they  are 
thin  and  mcmhrnnous. 

Actions.  The  movements  permitted  in  the  spinal  column  are.  Flexion,  Ex- 
tension. Lateral  Movement,  Cireumdnction,  and  Rotation. 

In  Flexion,  or  movement  of  the  apine  fnrwnrd«,  the  antf^rior  common  liga- 
ment is  relaxed,  and  the  intervertebral  substances  are  compres.sed  in  front ; 
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vhUe  the  posterior  commoo  ligament,  the  ligamcnta  subfUvn,  and  tho  inter- 
and  atipra-spiDous  ligaments,  are  slretcUed,  as  well  us  the  posterior  fibres  oftbo 
intervertebral  disks.  The  interspaces  between  the  laminie  are  widened,  and 
the  iiilorKjr  articular  processes  of  the  vertebrae  above  glide  upwards,  upon  the 
articular  proco%u>c.<4  of  the  vertebrie  below.  Flexion  is  the  moi^t  extensive  of  all 
the  movements  of  the  spine. 

In  Kxieiision,  or  movement  of  the  Bpine  backwards,  an  exactly  opposite  dis- 

Cition  of  the  pnrts  taken  place.  This  movement  is  not  extensive,  being 
ited  by  the  anterior  common  ligament,  and  by  the  approximatioa  of  tho 
apinoutt  processes. 

Flexion  and  extension  are  most  free  in  the  lower  part  of  the  lumbar,  and  in 
the  cervical  re<jions;  extension  in  the  )»tter  region  beiaggre;tler  thau  flexion, 
the  reverse  of  which  is  tho  case  in  the  lambnr  region.  These  movcmoniii  are 
least  free  in  the  middle  and  upper  part  of  the  back. 

lu  Lateral  Movement,  the  ttides  of  the  intervertebral  disks  are  compressed,  the 
extent  of  motion  being  Hmiiod  by  the  resistance  offered  by  tho  surrounding  liga- 
neots,  and  by  the  approximation  of  the  transverse  processes.  This  movement 
may  take  plaoe  in  any  part  of  tho  «piue,  but  is  uioi^t  freu  in  the  neok  and  loins. 

Ciri^iimduction  is  very  limited,  and  is  produc»cd  merely  by  a  succession  of  tho 
preceding  movements. 

KotatioQ  ia  produced  by  the  twisting  of  the  intervertcbhil  substances;  tbia, 
although  only  slight  between  any  two  vertobrie,  produces  a  great  extent  of 
movement,  when  it  takes  place  in  the  whole  length  of  the  >;pine,  tlie  front  of  tbe 
column  being  turned  to  one  or  the  other  side.  This  movement  takes  plnco 
only  to  a  slight  extent  in  the  neck,  but  is  more  &ee  in  tho  lower  part  of  the 
dorsal  and  lumbar  regions. 

It  i^  thus  seen,  that  tho  evrvieal  rcginn  enjoys  the  greatest  extent  of  eacli 
variety  of  movement,  flexion  and  extension  eispecially  being  very  free.  In  the 
threat  rtf^i'on,  especially  at  its  upp<?r  part,  the  movemenls  are  most  limited; 
flexion,  extension,  and  lateral  motion  taking  place  only  to  a  slight  exteut. 

II.  ARTICULATION  OP  THE  ATLAS  WITH  TOE  AXia 

The  articulation  of  the  anterior  arch  of  the  alias  with  the  o<lontoid  process 
forms  a  lateral  gingtymoid  Joint,  whilst  that  between  the  articulating  processes 
of  the  two  bones  forms  a  double  artbrodia.  The  ligameul3  which  connect  these 
bones  are,  the 

Two  Anterior  Atlo-axoid.  Transverse. 

Posterior  Atlo-axoid.  Two  Capsular. 

Of  the  ttco  Anterior  Ath-axoiil  Li'jaments  (Fig.  184),  the  more  supcrflcial  is 
a  rounded  cord,  situated  in  tho  middle  line;  it  is  attached,  above,  to  the 
tubercle  on  the  anterior  arch  of  the  atlas;  below,  to  the  base  of  the  odontoid 
pTocees  and  body  of  the  axis.  The  doepor  ligament  U  a  membranous  layer, 
attaohed,  above,  to  the  lower  border  of  the  anterior  arch  of  the  atlas;  below, 
to  the  base  of  the  odontoid  pri>cess,  and  body  of  the  axis.  These  ligamcnta 
Ktc  in  relation,  in  front,  with  the  Recti  Antici  Majorca. 

The  Posterior  Atlo-axoiJ  Ligtiinait  (y\g.  185  J  is  a  broad  and  thin  mcmbranoua 
layer,  attached,  above,  to  the  lower  border  of  the  posterior  arch  of  the  atlaa; 
below,  to  the  upper  edge  of  the  laminae  of  tho  axis.  This  ligament  RUppliea 
the  plooe  of  the  ligamcuta  subflava,  and  ia,  in  relation,  behind,  with  the  Inferior 
Oblique  muscles. 

The  ThinsiKr-if  LiifnmenO  (Fiffs.  186,  187)  is  a  thick  and  strong  ligaraentons 
baud,  which  arches  across  the  ring  of  the  atlaa,  and  stirvus  to  retain  the  odon- 

'  It  bu  \ietrn  tamtA  wet^MTj  to  dMcribe  the  trnnsvcrftc  llpunrnt  with  those  at  the  oUaH  sod 
fciia;  >iat  lh«  rtnck'nt  mnit  rvmember  Ibal  it  \i  reiilly  n  purlii^n  of  the  mechnoiHin  liy  vliich  lb« 
■wivi>meDU  oT  lh(^  head  on  tho  «piDO  urf  n-iniliilcd  :  so  Itiiit  tho  rnniM'ctionit  Wlwccn  the  nllns 
and  Bxia  uugbt  always  tv  lie  Btudie^l  together  with  thow  between  tbc  Utt«r  boiu-s  nni)  tho  BkoU, 
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smnll  fascicolua  is  derived  from  its  upper  and  lower  borders;  ihe  former  passing 
upwards,  to  ha  iusert«d  iuLo  the  batiifar  process  of  the  occipital  bonu;  tho  lutter, 
downwards,  to  bo  attached  to  the  root  of  the  odontoid  process;  hence,  the  whole 
liguDent  hsa  received  tho  name  of  cruci/orm,    Tho  transverse  ligameut  divides 

Vig.  186. — ArticnkUoQ  between  Odontoid  Process  and  Atlw, 
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the  ring  of  the  atlas  into  two  unequal  parts ;  of  these,  the  jKisterior  and  larger 
stirves  for  the  transmission  of  the  cord  and  its  inembranix-t;  the  aotcrior  and 
smsller  contains  the  odontoid  process.  Sinco  the  lower  border  of  the  space 
between  the  anterior  arch  of  the  atlas  and  tho  transverse  liuameut  in  smaller 
than  tho  upper  (becauKO  the  transverse  ligament  embraces  nrmly  tho  narrow 
neck  of  the  odontoid  proceiiu),  this  process  is  retained  in  firm  connection  with 
the  atla^,  when  all  the  other  ligaments  huve  been  divided. 

The  Cb/««/ar  Ligaments  are  two  thin  and  loose  capsules,  connecting  the 
articular  surfaces  of  the  atlas  and  axis,  the  fibres  being  strongest  on  tho  on- 
tenor  and  external  ]>art  of  the  articulation. 

There  are /our  S;/tu>vial  Afrmbranft  in  this  articulation.  One  lining  the  inner 
sarfaco  of  each  of  the  capsular  ligaments;  one  Wtween  the  anterior  surlaco  of 
tho  odontoid  process  and  the  anterior  arch  of  the  atlas ;  and  one  l>etwccn  tho 

ftosterior  surface  of  the  odontoid  process  and  the  transverso  ligament.     The 
alter  of\on  communicates  with  those  between  the  condyles  of  the  occipital 
bone  and  the  articular  surFacos  of  the  atlas. 

Actions.  This  joint  is  capable  of  great  mobility,  and  allows  the  rotation  of 
the  atlas,  and,  with  it,  of  the  cranium  upou  the  axis,  lUe  extent  of  notation 
being  limited  by  the  odontoid  ligaments. 

The  ligaments  connecting  tho  spino  with  the  cranium  mnv  be  divided  into 
two  sets,  those  connecting  tlio  occipital  bone  with  lbs  atlas,  and  those  connect- 
ing the  occipital  bone  with  the  a.\is. 

III.  ABTICULATION*  OP  THE  ATLAS  TYITH  THK  OCCIPITAL  BOVE. 

This  articulation  is  a  double  arthrodia.    Its  ligaments  are  the 

Two  Anterior  Occipito-atloid. 
Posterior  Occiptto-atloid. 
Two  Lateral  Ocoipito-atloid. 
Two  Capsular. 

Of  the  tujo  Anterior  Oeetpilo-athid  LiffamenU  (Fig.  184),  the  superficial  is  & 
Strong,  narrow,  rounded  cord,  attaohed,  above,  to  the  basilar  ]>roces3  of  the 
occiput;  below,  to  the  tubercle  on  the  anterior  arch  of  tho  atlas;  the  deeper 
ligament  in  a  broad  and  thin  membranous  layer,  which  passes  between  the 
auterior  margin  of  the  foramen  magnum  above,  and  the  whole  length  of  tho 
upper  border  ot  the  anterior  arch  of  the  atlas  below.  This  lieoment  is  in  rela- 
tion, in  front,  with  the  Recti  Antici  Minores;  behind,  with  iheooonloid  ligaments. 


The  Posterior  Ocdpito-atlyid  Lt'fjament  (Fig.  185)  is  &  very  broad  bat  tliin 
membranous  lamina,  intimately  blended  witli  tbc  aura  nxater.  It  is  couuuctcd, 
above  lo  the  posterior  margin  of  the  foramen  maguum ;  below,  to  the  upper 
border  of  the  posterior  aroh  of  the  atlas.  This  ligament  is  incomplete  at  each 
side,  and  forms,  with  the  superior  intervertebral  notch,  an  opuuiog  for  the 
pASsagc  of  the  vertebral  artery  and  aub-occipital  norve.  It  is  in  relation, 
behind,  with  the  Recti  Posiici  Slinores  and  Obliqui  Superiores;  ia  front,  with 
the  dtira  mater  of  tbc  i^pinal  ounal,  to  whiob  it  is  intimately  adherent. 

The  Lat^-nl  Occii'ito-ailaid  Lifjamenia  are  strong  fibrous  bands,  directed  ob- 
liquely upwards  and  inwards,  attached  above  to  the  jugular  prooess  ol'  the 
occipital  Done;  below,  to  the  base  of  the  transverse  process  of  the  atlaa. 

The  CapsnlaT  Ltrjarnents  surround  the  condyles  of  the  occipital  bone,  and 
connect  them  with  the  articular  surfaces  of  the  atlas;  they  consist  of  Ihin  and 
loose  capj!ules,  wbteh  inclose  the  synovial  membrane  of  the  articulation.  Tlio 
syuovial  membranes  between  the  occipital  bone  and  atlas  communicate  ooca- 
aion:Llly  with  that  botweeu  the  posterior  surface  of  the  odontoid  process  and 
transverse  ligament. 

Actions.  The  movements  permitted  in  this  joint  are  flexion  and  extension, 
which  give  rise  to  the  ordinary  forward  or  backward  nmlding  of  the  head, 
besides  slight  lateral  motion  to  one  or  the  other  .side.  When  either  of  these 
actions  is  carried  beyond  a  slight  extent,  the  whole  of  the  cervical  portion  of 
the  spine  assists  in  its  production.  According  to  Cruveilbior,  there  is  a  alight 
motion  of  rotation  in  tbis  joint. 

IV.  ABTICCLATION  OF  TOR  AXIS  WITH  THK  OCCIPITAL  BONE. 

Occipito-a.xoid.  Three  Odontoid. 

To  expose  these  ligaments,  the  spinal  canal  f»hould  be  laid  open  by  removing 
the  posterior  arch  of  the  atlas,  the  laminie  and  epinous  process  of  the  axis, 

Fig.  Ib7.— OccL|>ito-ax(>id  and  AtltMixoJ«i  Ligaments.      Poatrrior  Ticw,  oliliiiovd  by  ntao'riag 
tbu  aruliiis  L>f  the  ViTtcbriu  upd  tlio  pntjlcrior  piut  of  tbe  Sknli 


and  the  portion  of  the  occipital  bone  behind  the  foramen  magnom,.a9  seen  in 

Fig.  167. 


i 


TEMPORO-M  AXILLARY. 


973 


The  Ocapito-axoid  Litjavient  (apparatus  ligamentosus  colli)  \a  situattid  at 
tlie  upper  part  of  the  front  snrfaco  of  the  spinal  caual.  It  is  a  broml  and 
strong  ligamentous  band,  which  covers  the  odontoid  process  and  its  ligaiiient«i, 
and  nppearH  to  b«  a  pro]uueation  upwardit  of  the  posterior  commou  Tigameot 
of  ihe  spino.  It  ia  ailacheu,  below,  to  the  i>osl«rior  surface  of  the  body  of  the 
.axia,  and  becoming  expanded  sm  it  ascendg,  is  insorted  into  the  basilar  groove 
of  the  oociptlal  bone,  \u  front  of  the  romineu  inagnuin. 

Selatioa*.  "By  its  anterior  surface,  it  is  intimately  connected  vitb  the  trans- 
Terse  ligament,  by  its  posterior  surface  with  the  dura  mater.  By  cultiug  thia 
fltganienc  across,  and  turaiug  its  ends  aside,  the  transvergo  and  odontoid  Hga- 

enta  are  exposed. 

The  OtionioiJ  or  Check  LigamenU  are  etroog,  rounded,  fibrous  cords,  which 
rise  one  on  either  side  of  the  apex  of  the  cKl<>nioid  process,  and  passing  ob* 
'  nely  upwards  and  outwards,  are  inserted  inio  the  rough  depressions  on  the 
inner  side  of  the  condyles  of  the  oooipital  bone.  In  the  triangular  interval 
left  between  these  ligaments  and  the  margin  of  the  foramen  magnum,  a  third 
stroog  ligamentous  band(Iigamt;ntum  suspeusorium)  may  be  seen,  which  passes 
almost  perpendicularly  from  the  apex  of  the  odontoid  prooess  to  the  anterior 
margin  of  the  foramen,  being  intimately  blended  with  the  anterior  oocipito- 
atlotd  ligament,  and  upper  fasciculus  of  the  transversa  ligament  of  the  atlas. 

Aetiona,  The  odontoid  ligaments  serve  to  limit  the  exteni  to  which  rotation 
of  the  cranium  may  be  carried;  hence  they  have  received  the  name  of  chtck 
ligtxments. 

V.  TF.MPOnO-MAXILLARY  ARTICULATION. 

This  is  an  arthrodial  joint;  the  parts  entering  into  its  formation  are,  on  each 
side,  the  anterior  part  of  the  glenoid  cavity  of  the  temporal  bone  and  the 

Flic.  188. — TeDporo-maxilUr;'  Articulaliou.    Extcraol  Tkw. 


eminentia  articularia  above;  with  the  condyle  of  the  lower  jaw  below.    The 
ligamente  are  the  following: — 

External  Lateral.  Stylo-maxillary. 

Internal  Lateral.  Ca]»iular. 

Interarticular  Fibro-cartilage. 
13 
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Tho  Exlemal  Lateral  LijamerU  {Vlg.  188)  is  a  short,  thin,  and  narrow  fosci- 
culu3  attached  above  to  ibo  outer  surface  of  the  zygoma  and  to  tho  rough 
tubercle  on  its  lower  border ;  below,  to  the  outer  surface  and  post«rior  border 
of  the  neck  of  the  lower  jaw.  This  ligament  id  broader  above  than  below; 
its  fibres  are  placed  parallel  with  one  another,  and  directed  obliquely  down- 
wards and  backwards.  Kxternally,  it  ia  covered  by  the  parotid  gland,  and  by 
the  integument.  Internally,  it  is  in  relation  with  the  internrticular  6br6- 
cartilage  and  tho  synovial  membranes. 

The  Internal  Lateral  Ligament  (Kig.  ISO)  is  a  long,  thin,  and  loose  band, 
which  ia  attached  above  to  the  spinous  process  of  the  sphenoid  bone,  and  be- 
coming broader  os  it  descends,  is 


Piff.  189.— Tempo ro-masillnry  ArticuUilon. 
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inserted  into  the  inner  margin  of 
the  dental  foramen.  Its  outer  sur- 
face is  in  rclntiott  above  with  the 
External  Pterygoid  muscle;  lower 
down  it  is  separated  from  the  neck 
of  the  condyle  by  the  internal 
maxillary  artery;  and  still  more 
inferiorly  tbo  inferior  dental  ves- 
sels and  nerve  sepnratc  it  from  the 
ramus  of  lb©  jaw.  Internallv  it  is 
in  rotation  with  the  Internal  ^^tcry- 
goid.' 

Tho  Styh-maxillary  Ligament  is 
a  thin  aponeurotic  cord,  which  ex- 
tends from  near  the  apex  of  tho 
styloid  process  of  the  temporal 
boDf:,  to  the  angle  and  posterior 
border  of  the  ramus  of  the  lower 
jaw,  between  the  Masseter  and  In- 
ternal Pterygoid  mnscles.  This 
ligament  separates  the  parotid  from 
the  submaxillary  gland,  and  bas 
attached  to  its  inner  side  part  of 
tho  fibres  of  origin  of  the  Stylo- 
glossus muscle.  Although  asnally  classed  among  the  ligaments  of  the  jaw,  it 
uau  only  he  conaidor'cd  as  an  accessory  in  tho  articulatiun. 

Along  with  the  stylo-maxillary  ligament,  although  in  no  way  connected  with 
the  functions  of  the  lower  jaw,  may  be  described  the  slyh-hyoul  ligament.  This 
ia  a  fibrous  cord,  whiuh  continues  the  styloid  process  down  to  the  hyoid  hone 
being  aiuched  to  the  tip  of  the  former  and  the  small  cornu  of  the  latter.  It  ia 
often  moro  or  less  ossifled. 

The  Capsular  Lignment  consists  of  a  thin  and  loose  ligamentons  capsule, 
attached  above  to  tha  circumference  of  the  glenoid  cavity  and  the  articular 
surface  immediately  In  front:  below,  to  the  neck  of  the  condyle  of  tiic  lower 
jaw,  It  consists  of  a  few  thin  scattered  Ubres,  and  can  hardly  be  considered  as 
a  di.-4iinct  ligament;  it  is  thickest  at  the  bank  part  oi'  the  articulation. 

The  InlerarliculfiT  Fihr-y-carlilagt  {?\fi.  190)  i-i  a  tliin  plaic  of  an  oval  form, 

flared  horimmtally  between  the  condyle  of  tliu  jaw  and  the  glenuid  cavity. 
ts  upper  surface  is  concave  from  before  backwards,  and  ii  little  convex 
transversely,  to  accommodate  itself  to  the  form  of  the  glenoid  cavity.  Its 
under  surface,  where  it  is  in  contact  with  the  condyle,  is  concave.  Its  circum- 
ference is  connected  externally  to  the  external  lateral  ligament;  internally,  to 
tho  capsular  ligament;  and  in  front  to  tho  tendon  of  the  External  Pterygoid 

'  Dr.  Humjihry  dMcrihra  ihp  internal  portion  of  Ihc  cnpnulnr  limmrnt  scparalelj.  u  th^ 
fliort.  iiilfrDiil  liiltriil  lUiiini-iil ;  »aU  it  (.■Brluiol;  «eio»  u  dw«rviog  of  u  sepanitu  (k-»cnptioD  as 
the  cxt«mnl  Intcml  ligann-nt  kx. 
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nu9cle.     It  13  thicker 


circumference,  especially  behind,  than  at  its  centre, 
where  it  la  sometiraea  perl'uratvd.  The  fibres  of  wbicli  it  is  eotiipa.sc><i  have  a 
uoncentrio  arrangement,  more  njiparent  at  the  eircuraference  than  ut  the  centre. 
Its  sur£&cti3  ore  smooth,  nnd  divide 

Pig.  190. — Vertical  Section  of  Tcraporo-niaxillarjr 

Anicuintioo. 


*ur. 


tbe  joint  into  tvro  eavitien,  each  of 
vhich  in  rurnirihed  with  n  sepamie 
eynovial  membrane.  When  the 
fibro-cartilaga  is  perforated,  the  sy- 
norial  membranes  are  continuous 
with  one  another. 

The  Synovial  Membratiea,  two  in 
number,  are  placed  one  above,  and 
the  other  below  tbe  nbro-cartilage. 
Tbe  upper  one,  tlio  larger  ami  looser 
of  the  two,  is  contiuued  from  the 
margin  of  the  cartilage  covering  the 
glenoid  cavity  and  crainentia  articu* 
larts,  over  the  upper  surface  of  the 
fibrocartilage.  The  lower  one  is 
interpo-sed  between  the  un<ler  sar- 

faea  of  the  libro-cartila^e  and  the  condyle  of  the  jau*,  being  prolonged  down- 
wards a  little  further  behind  than  in  front. 

The  nerves  of  this  joint  arc  derived  from  the  auricnlo- temporal  and  masse* 
terie  branches  of  the  inferior  maxillary. 

Actions.  The  movomenta  permitted  in  this  articulation  are  very  extensive. 
Thus,  the  jaw  may  bo  depressed  or  elevated,  or  it  may  be  carried  forwards  or 
baokwarda,  or  from  side  to  side.  It  is  by  the  alternation  of  these  movements 
performed  in  8uoce3;3ioD.  that  a  kind  of  rotary  movement  of  the  lower  jaw  upon 
the  upper  takoa  place,  which  materially  assidt^  iu  the  mastication  of  the  food. 

If  the  movement  of  depression  is  curried  only  to  a  slight  orient,  the  condyles 
remain  in  the  glenoid  cavitit;^,  their  anterior  part  descendiug  only  slightly ;  but 
if  depression  is  considerable,  the  condyles  glide  from  iho  glenoid  fossoa  on  to 
the  articular  emiDenccs,  carrying  M'ith  them  the  interarticnlar  Bbro-eartilagea. 
When  this  movement  is  carried  to  too  great  an  extent,  as,  for  instance,  during  a 
convulsive  vawn,  dislocation  of  tho  condyle  into  the  zygomatic  fossa  may  occur; 
tbo  iutemrticular  cartilage  being  carried  forwards,  and  the  camular  ligament 
ruplurud.  When  the  jaw  is  elevated,  aflcr  forced  depression,  lim  condylca  and 
fibro-cartilages  are  earned  backwards  into  their  original  position.  MThen  tho 
jaw  is  carried  horizontally  forwards  and  backwards,  or  from  side  to  side,  a 
horizontal  gliding  movement  of  the  fibrocartila^cs  and  condyles  upon  the 
glenoid  cavities  takes  place  in  tho  corratponding  directiuo. 

VI.  ABTICCL.\T[ON"  OP  THK  RIBS  WITH  THE  VERn-:BR.fi. 

The  articulation  of  the  ribs  with  the  vertebral  column  may  be  divided  into 
two  sots:  1.  Those  which  connect  the  heads  of  the  ribs  ^nlh  the  bodies  of  tho 
vertebriu:  2.  Those  which  connect  the  neck  and  tubercle  of  the  ribs  with  the 
transverse  processes. 

1.  Articulation  between  the  Heads  of  tiik  Rins  axd  the  Bodies  of  the 

VERTKimJB.    (Kig.  191.) 

These  constitute  a  series  of  gingl^*moid  joints,  formed  by  the  articulation  of 
the  heails  of  tho  ribtt  with  the  (.-avities  on  the  contiguous  margins  of  the  bodies 
of  the  dorsal  vertcbrro,  connected  together  by  the  following  ligaments: — 

Anterior  Costo- vertebral  or  Stellate. 

Capstilar. 

Interartiuulur. 
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The  Anterior  Omto-vertehral  or  iSt^Uale  Ligament  connects  tlie  anterior  pflii  a 
tlie  head  of  eacii  rib  with  the  sides  of  llie  bodies  of  two  vertebrae,  and   tlic  in- 
tervertebral disk  bulwcen  tbem.    It  ooDsists  ut'  three  flat  bundles  of  ligamen- 
tous fibres,  which  radifile 
1%.  191.— CoKto-wrlebral  and  Coito-traMvcrao  Articalatioiiii.      r  .l      anterior    imrt 

Aaleritir  View.  -  .,      ,       ,      r  .t.       -u 

or  the  head  or  the  nb. 

The  superior  faecioulua 
passes  upwards  to  be 
connected  with  the  body 
of  the  vertebra  above; 
the  inferior  one  desoenda 
to  the  body  of  the  ver- 
lebra  below ;  and  th« 
niithtle  one,  the  smallesfc 
and  least  distinct,  passes 
borizontJillv  inwards  to 
be  attachen  to  the  inter- 
vertebral substance. 

Rtfations.  I  a  froii  t, 
wiih  the  thoracic  fran- 
g]ia  of  the  t-vrapathelic, 
the  pleura,  and,  on  the 
right  side,  with  the  vena 
azygos  major;  behind, 
with  the  iiitcmrtiuular 
ligament  and  synovial 
membranes. 
In  the  first  rib,  which 
articulates  with  a  single  vertebra  only,  this  ligament  does  nut  present  a  distinct 
division  into  three  fasciculi ;  its  superior  fibres,  however,  pass  to  be  attached 
to  the  body  of  the  last  cervical  vertebra,  as  well  as  to  the  body  of  the  vertebra 
with  wliich  the  rib  articulates.  In  the  eleventh  and  twelfth  ribs  also,  which 
likewise  articulate  with  a  single  vertebra,  the  dinsioa  does  not  exist;  but  the 
upper  fibres  of  the  ligament,  in  each  cose,  are  connected  with  the  vertebra 
above,  ns  well  aa  that  with  which  tho  ribs  articulate. 

The  Ca[Mufar  Li'jamtnt  is  a  thin  and  loose  ligamentous  bag,  which  surround* 
tho  joint  bctwocii  the  head  of  the  rib  and  the  iirticvilar  cavity  formed  by  the 
junction  of  the  vertobrre.  It  id  very  tliin,  firmly  connectc*!  with  the  anterior 
ligament,  and  most  distinct  at  the  upper  and  lower  parts  of  the  articulation. 

The  IiUfirardmiar  Liffameni  is  situated  in  the  interior  of  the  joint.  It  oon- 
sists  of  a  short  band  of  fibres,  flattened  from  above  downwards,  attached  by  one 
extremity  to  the  sharp  crest  on  the  head  of  the  rib,  and  by  the  other  to  tho 
inierveriebra]  disk.  It  divides  the  joint  into  two  cavities,  whieh  have  no  com- 
munication with  one  another,  but  are  each  lined  by  a  separate  synovial  mem- 
brane. In  the  firtit,  eleventh,  and  twelllh  ribs,  the  inlurarlicular  ligament  dooa 
not  exist;  consequently,  there  is  but  one  synovial  membrane. 

Actions.  The  movements  permitted  in  these  articulations  are  limited  to 
elevation,  deproM.sion,  and  a  slight  amount  of  movement  forwards  and  back, 
wards.  The  mobility,  however,  of  ilie  different  ribs  varies  very  moch.  The 
first  rib  is  almost  immovable,  e.\,ccpting  in  ducp  inspiration.  The  movcmont 
of  the  eccDud  rib  is  also  not  very  extensive.  In  the  other  ribs,  their  mobility 
increases  successively  to  the  last  two,  which  are  very  movable.  Tho  ribs  aw 
generally  more  movable  in  the  female  than  in  the  male. 
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ABTiCL'LATIOy  OP  THE  NSCK  AND  TPBEIlCt.B  OP  THE  RiBS  WITH  THE 

Tbansvebse  Processes.    (>'ig.  192.) 

Tho  ligaiaeots  connncting  ihem  parts  are — 

Anterior  Costo- transverse. 

Middle  Coalo-UAQsveree  (Interosseous). 

Posterior  Costo-tran.s verso. 

Capsular. 

The  Anterior  Co*to-trawver$e  Lignmtnl  is  a  broftd  and  strong  band  of  fibres, 
attached  tielow  lo  the  sliarp  crest  on  the  up[>er  border  of  the  neck  of  each  rib, 
and  psAiting  obliquely  iiiiwards  and  outwanU,  to  the  lower  border  of  tho  trans* 
verse  process  iinnie>d lately  above.    It  is  broader  below  than  above,  broader  aad 

F%.  193, — Co«to-tr»o8venc  ArticuUlioD.    6c«d  tnm  abort. 
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thinner  between  the  lower  ribs  than  between  the  upper,  and  more  distinct  in 
front  than  behind.  Tbia  ligament  is  in  relation,  in  front,  with  the  intercostal 
vossols  and  nervefl;  behind,  with  the  LongiHBitnng  Uursi.  Its  internal  harder 
completes  an  apcrturo  formed  between  it  and  tlie  articular  processes,  through 
which  pass  the  poalerior  branches  of  the  intercostal  vessels  and  nerves.  Its 
ertenuU  bonlgr  is  continuous  with  a  thin  aponeurosis,  which  coverH  the  External 
Intercostal  inu.scle. 

Tho^rft  and  hit  ribs  have  no  anterior  coato- trans  verse  ligament, 
Tho  Middle  Costo-traiuverse  or  Jnierossmus  Li<jamtnl  oonaista  of  short,  but 
rong,  fibres,  which  pass  between  the  rough  surface  on  the  po.'sterior  part  of 
the  neck  of  each  rib,  and  the  anterior  surfnce  of  the  adjaceui  transverse  process. 
In  order  fully  to  expose  this  ligament,  a  horizontal  section  should  be  made 
across  the  transverse  process  and  corresponding  part  of  Uio  rib;  or  the  rib  may 
be  forcibly  separated  from  the  transverse  process,  and  its  fibres  put  on  tho 
stretch. 

In  the  eleverUh  and  ttcfffth  ribt,  tliis  ligament  is  quite  rudimentary. 

Tlie    Posieriirr   Cosiotroiti^vrrse    tiffameiit  is  a  short,  but  thick  and  strong, 

fi»sciculu8,  which  passes  obHqucly  from  tho  summit  of  the  tmnavcrso  process 

to  tho  rough  Don-articniar  portion  of  tho  tubercle  of  tho  rib.     This  ligament 

is  shorter  and  moro  oblique  in  the  upper  than  ia  the  lower  rJbs.    Those  cor- 


rciipondiiig  to  the  superior  ribs  ascend,  and  those  of  the  inferior  one  slightljr 
desceud. 

In  the  eleventh  and  twelfth  ribs,  this  ligament  i8  wanting. 

The  articular  portion  of  the  tubercle  of  the  rib,  and  adjftcent  traosverse 
proce-ts,  form  an  artbrodial  joint,  providud  with  a  thin  Capsular  Lignmcnt, 
attached  to  the  circumferonce  of  the  articulating  surfaces,  and  inclosing  a  small 
synovial  Tnembrane. 

In  the  eleventh  and  Uvrl/ih  ribs,  this  articulation  is  wanting. 

Arttons.  The  movement  permitted  in  theso  joints  is  limited  to  a  slight  glid- 
log  motion  of  the  articular  surfaces  one  upon  the  other. 


Til.  ARTICDLATIOK  OP  THE  CARTILAGES  OP  THE  MBS  WITn  THE 
STERNUM.  ETC.     (Flo.  193,) 

The  ariiculation  of  the  cartilages  of  the  true  ribi)  with  the  sternum  ard 
arthrodial  joints.     The  ligaments  connecting  them  arc: — 

Anterior  Costo-aternal. 
Foslcrior  Costo-gicrnal. 
Capsular. 

The  Anirrior  Costo-stemal  Li'jnmad  is  a  broad  and  thin  membranous  band 
that  radiates  from  the  inner  extremity  of  the  cartilages  of  the  true  ribs  to  the 
anterior  surface  of  the  sternum.  It  is  composed  of  fasciculi,  which  pass  in 
diffureut  directions.  The  superior  fasciculi  ascend  obliquely,  the  inferior  pass 
obliquely  downward.-;,  and  the  mithih  fasciculi  borizinital!y.  The  superficial 
fibres  of  this  ligament  are  the  longest;  they  intermingle  with  the  fibres  of  the 
ligaments  above  and  below  thmu,  with  those  of  the  opposite  side,  and  with 
the  tendinous  fibres  of  origin  of  the  Peeloralia  Major;  forming  a  thick  fibrous 
membtane,  which  covers  the  surface  of  the  sternum.  This  is  more  distinct  at 
the  lower  than  at  the  upper  part. 

TlicPos/myr  Omio-stenud  Lifjament,  less  thick  and  distinct  than  the  anterior, 
is  composed  of  fibres  which  radiaiu  frmn  the  posterior  aurface  of  the  eternal 
end  of  the  cartilages  of  the  true  ribs,  to  the  posterior  surface  of  the  sternum, 
becoming  blended  with  the  periosteum. 

The  Capsular  Lijjamenl  surrounds  the  joints  formed  between  the  cartilages 
of  the  true  ribs  and  the  sternum.  It  is  very  thin,  intimately  blended  with  the 
anterior  and  pusterior  ligaments,  and  strengthened  at  the  upper  and  lower  part 
of  the  artioulatiou  by  a  few  6hre8,  which  pass  from  the  cartilage  to  the  side  of 
the  sternum.    These  ligaments  protect  the  synovial  membranes. 

Synovial  .Hevibranei^.  Tlic  cartilage  of  the  first  n'i  is  directly  continaong 
■with  the  sternum,  without  any  synovial  membrane.  The  nartilage  of  the  sfcon<l 
rib  is  connected  with  the  sternum  by  means  of  an  intersrticular  ligament, 
attached  by  one  extremity  to  the  cartilage  of  the  second  rib,  and  by  the  other 
extremity  to  the  cartilage  which  unties  the  first  and  second  pieces  of  the  ster- 
num. Thi.i  articulation  is  provided  with  two  synovial  membranes.  Tliat  of 
the  third  rib  has  also  two  synovial  membranes;  and  that  of  the  fourth,  fiflh, 
sixth,  and  seventh,  each  a  single  synovial  membrane.  Thus  there  are  eiyftt 
Bvnovial  cavities  in  the  articulations  between  the  costal  cartilages  of  the  true 
ribs  and  the  sternum.  They  may  be  demonstrated  by  removing  a  thin  section 
from  the  anterior  surface  of  the  sternum  and  cartilages,  as  seen  in  the  figure. 
After  middle  life,  the  articular  surfaces  lose  their  polish,  become  roughened, 
and  the  synovial  membranes  appear  to  bo  wanting.  In  old  age,  the  artJcola- 
tiona  do  not  exist,  the  cartilages  of  most  of  the  ribs  becoming  continuous  with 
the  sternum.  The  cartilage  of  the  seventh  rib,  and  occasionally  also  that  of 
the  sixth,  is  connected  to  the  anterior  surface  of  the  ensifnrm  appendix,  by  a 
band  of  ligamentous  fibres,  which  varies  in  length  and  breadth  in  different 
eabjects.    It  is  called  the  cosdo-xiphoid  Ugamtnt, 
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Actiotuf.  The  mo\"fmentg  irliich  nro  permitted  in  iho.  posto- sternal  flrtienla- 
ttOQS,  are  liioitdtl  to  eluratiuo  aud  deprestiiuu ;  and  these  oul^  to  a  slight  e.xt«ut. 

ABTICOLATIO.V  op  THK  CAtlTII.AGES  OF  THK  KlltB  WITH  EACH  OTIIBIl.   (Fig.  193.) 

The  cartilages  of  the  sixth,  seventfa,  and  eighth  ribs  articulate,  by  their  lower 
borders  with  the  corresponding  margin  of  the  adjoining  cartilages,  by  means  of 
a  small,  smooth,  oblong-shaped  facet.  Each  articulatioa  is  inclosed  in  a  thin 
tafieular  Utjamcnt,  lined  by  n/naviat  membmne,  and  strengthened  externally  and 
internally  by  ligamentous  fibres  (intercostal  ligaments),  which  pass  from  one 
cartilage  to  the  other.  iSumetimes  the  cartllfige  of  the  Oftb  rib,  more  rnrely 
that  of  the  ninth,  articulates,  by  its  lower  border,  with  the  adjoining  cartilage 
by  ft  small  oval  facet;  more  frequently  they  are  connected  together  by  a  feir 
ligamentous  fibres.  Occuaionally,  the  articular  surfaces  above  mentioned  are 
waniiag. 
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ARTICULATIONS. 


Articulation  ot  tub  Ribs  with  tiieib  Cabtilaqes.  (Fig.  19S.) 

The  oiittir  extmtnily  of  each  costal  cartilngc  is  received  into  a  depression  in 
the  eternal  end  of  che  ribs,  and  held  together  by  tlic  periosteum. 

Till.  LIGAMENTS  OP  THE  STERNUM. 

The  first  and  second  pieces  of  the  Sternum  arc  united  by  a  layer  of  cartilage 
which  rarely  ossifies,  e.\cepl  at  an  advanced  period  of  life.  These  two  segmenta 
are  connected  by  an  anterior  and  po»ievior  ligament. 

The  Aiiifrior  SUrnal  Li'/ament  consists  of  a  layer  of  fibres,  having  a  1ongi> 
tudinal  direction ;  it  blends  with  the  fibres  of  the  anterior  coato-fiterua)  ligauieota 
on  both  sides,  and  with  the  aponeurosis  of  origin  of  the  Pcctoralis  Major.  This 
ligament  is  rough,  irregular,  and  much  thicker  at  the  lower  than  at  ihe  upper 
part  of  the  hone. 

The  Posterior  Sternal  Liffament  ig  disposed  in  a  somewhat  similar  manner  on 
the  posterior  surface  of  the  articulation. 

a.  AKTICUI^TIOX  OP  THE  PELVIS  WITH  THE  SPINE. 

Tlie  ligaments  connecting  the  last  lumbar  vertebra  with  the  sacrum  arc  similar 

I  to  those  which  couuect  th«  segments  of  the  spine  with  each  other,  via;  1.  The 

continuation  downwards  of  iho  anterior  and  posterior  common  ligaments.    2. 

The  intervertebral  substance  connecting  the  Battened  oral  surfaces  of  the  livu 

Fig.  194. — Articulationa  of  Pelvis  ood  Hip.    Aotcrioi  Ti«ir, 
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hanes,  and  forming  an  amphiarthrodial  joint.     3.  LlKamcnta  subflavn,  com 
^^  the  arch  of  the  last  himbnr  vertebra  with  the  posterior  border  of  the  wi 
canal.   4.  Capsular  ligaments  connecting  the  articulating  processes  and  forming 
a  double  nrthrodia.    h.  Inter-spinous  and  siipra-spiuous  ligatnouts. 
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The  tvo  proptir  Itgnrnents  conoecting  the  pelvu  with  the  spina  are  the  lumbo- 
•tend  nnil  tumbu- iliac. 

Th«  Lwtbo-s'icntl  Li^ameitl  (Fig.  lOi)  is  a  abort,  thick,  triangular  fasoicalus, 
vhich  i-^  coaaected  above  to  the  lower  aud  frout  part  of  the  irausvcrsti  process 
of  the  hut  lumbar  vertebra,  pasiM^  obliquely  outvrarda,  and  is  attached  balow 
to  the  lateral  surface  of  the  ba»e  of  the  gacrum,  becoming  blended  with  the 
anterior  sacroiliac  ligamenu  Thia  ligament  is  in  relation  ia  iront  with  tlte 
Pmos  moscle. 

The  Lumho-iUnc  Ligament  -(Fig.  194)  passes  horizontally  outwards  fVora  tho 
apex  of  the  transverse  process  of  the  last  lambar  vertebra,  to  the  crest  of  the 
ilium  immediately  in  front  of  the  sacro-iliac  articulation.  It  u  of  a  triangular 
form,  thick  ami  narrow  iutornatly,  broad  and  thinner  uxiornaliy.  It  is  in  rela- 
tion, in  front,  with  the  Psions  muscle;  behind,  with  the  muscles  occupying  the 
vertebral  groovo;  above,  with  the  Quadmtus  Luuborum. 

X.  ARTIOCLATIOXS  OF  THE  PELVIS. 

The  ligamenU  connecting  the  bones  of  the  oelvis  with  each  ither  mav  be 
divided  into  four  groups.   1.  Tho8e  connecting  the  sacrum  and  ilium.  2.  Those 

Fig.  L9n. — ArtJciiUUoiu  or  Pelm  n&d  Hip.     Posterior  View. 
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pasuing  between  the  sacrum  and  ischium.    .1.  Tho.se  connecting  tho  sacrum  and 
Coccyx.    4.  Those  between  the  two  pubic  bones. 

1.  Articulation  of  thb  Sacbum  axd  Ilium. 

The  fiacro.iliac  articulation  is  an  amphiarthrodial  joint,  formed  between  the 
lateral  surfaces  of  the  sacrum  and  ilium.  Tho  anterior  or  auricular  portion  of 
each  articular  Biirfaue  la  covered  with  a  thin  plate  of  cnrtilago,  thicker  on  the 
atcrum  than  on  the  ilium.  The  surfaced  of  these  cartilages  in  the  adult  are 
rough  and  irregular,  and  separated  from  ono  another  by  a  soft  yellow  pulpy 
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substance.  At  an  early  period  of  life,  occosionally  in  the  adult,  and  iu  itte 
t'eninlia  during  prej^nauuv,  tliey  art;  t^iuoutb,  aiid  ])Ut:d  by  a  delivale  synovial 
mcmbraDe.  The  ligaments  connecting  tliese  surfacoa  are  the  anterior  and  pos- 
terior aacro-iliac. 

The  Aiderior  Saero-iliae  Liijameni  (Fig.  194)  consists  of  numerous  thin  liga- 
mentous bands,  which  connect  the  anterior  surfaces  of  the  sacrum  and  ilium. 
•  Tlie  Posterior  Sacro-idac  (Fig.  195)  is  a  strong  interosseous  ligament,  sitaaled 
in  the  deep  depression  between  the  sacrum  and  iHum  behind,  and  forming  the 
ubief  bond  of  connection  between  those  bones.  It  consists  of  numerouis  strong 
fiaciculi,  which  pasis  between  the  bones  in  various  direoiiona.  Three  of  these 
are  of  large  siae ;  the  (wo^superior,  nearly  horizontal  in  direction,  arise  from 
the  first  and  second  transverse  tubercles  on  tiio  pofiterior  surface  of  the  sacrum, 
and  arc  inserted  into  the  rough  uneven  surface  at  the  posterior  part  of  the  inner 
surface  of  the  ilium.  The  third  fasciculus,  oblique  in  direction,  is  attached  by 
one  extremity  to  the  third  or  fourth  transverse  tuborcle  on  the  posterior  aurlaoe 
of  the  sacrum,  and  by  the  other  to  the  posterior  superior  spine  of  the  ilium;  it 
is  sometimes  called  Ote  oblit/ue  aacro-iliae  Uffament. 

2.  LlOAUEN'TS  PASSING  BETWEEN  THE  SaCRUM  AND  IsCHHIK.     (Fig.  195.) 

The  Great  Saorosciatic  (Posterior). 
Tho  Lesser  Saero-sciatio  (Anterior). 

The  Grvat  or  Posterior  Sacro-aeiaiic  Ligament  is  situated  at  Ihc  lower  and 
back  part  of  the  pelvis.  It  is  thin,  flat,  and  triangular  in  formj  narrower  in 
the  middle  than  at  the  extremities  ;  attached  by  its  broad  base  to  the  posterior 
inferior  spine  of  the  ilium,  to  the  third  and  fourth  transverse  tubercles  on  the 
sacrum,  and  lo  the  lower  part  of  the  lateral  margin  of  that  bone  and  the  coccyx; 
passing  obliquely  downwards,  outwards,  and  forwards,  it  becomes  narrow  and 
thick;  and  at  its  insertion  into  tbeinnermarginof  the  tuberosity  of  the  ischium, 
it  increases  in  breadth,  and  is  prolonged  forwards  along  the  inner  margin  of  the 
ramus,  forming  what  is  known  as  the  falciform  ligament.  The  free  concave 
edge  of  this  ligament  has  attached  to  it  the  obturator  fascia,  with  which  it 
forms  a  kind  of  groove,  protecting  tho  interna!  pudio  vessels  and  nerve. 
One  of  its  surfaces  is  turned  towards  tho  perinBenm,  the  other  towards  the 
Obturator  Internus  inuselo. 

The  posierior  surface  of  this  ligament  gives  origin,  by  its  whole  extent,  to 
fibres  of  the  Oluteus  Maxioius.   1\&  anterior  $ur/a£t  is  united  to  the  lesser  sacro* 
Gcialic  ligament.    IXb  superior  border  forms  the  lower  boundary  of  the  lesser 
sacro-sciatic  foramen.    Its  hxvtr  bordi^r  forma  part  of  the  boundary  of  the  peri-    M 
saeum.    It  is  pierced  by  the  coccygeal  branch  of  the  sciatic  artery.  ' 

The  Lesser  or  Anterior  Sacro-sciatie  Ligttmmi,  much  shorter  ana  smaller  than 
tho  preceding,  is  thin,  triangular  in  form,  attached  by  its  apex  to  the  spine  of 
the  ischium,  and  intcnmlly,  by  its  broad  iMiisc,  to  tlio  lateral  margin  of  the 
sacrum  and  coccyx,  anterior  lo  the  attachment  of  the  great  sacro-sciatic  liga- 
ment, with  which  its  fibres  are  intermingled. 

It  is  in  relation,  anifrioriy,  with  the  Coccygeus  musele ;  poaterinrhj,  it  \a  cov-     ■ 
ered  by  the  posterior  ligament,  and  crossed  by  the  pudic  vessels  and  nerve.    " 
lis  superior  bordtr  forms  the  lower  boundary  of  the  great  sacro-sciatic  furamoDj 
lis  ir^erior  ftttnArr,  part  of  the  lesser  sacro-sciatic  foramen. 

These  two  ligaments  convert  the  sacro-sciatic  notehea  into  foramina.  Th« 
superior  or  greril  sacro-sciatic  foramen  is  bounded,  in  front  and  above,  by  the  M 
posterior  border  of  the  os  innominatum;  l>ehind,  by  tho  great  sacro-sciatic  ■ 
ligament;  and  below,  by  the  leaser  ligament.  It  is  partially  filled  up,  iu  the 
recent  stale,  by  the  Pyriformis  muscle.  Above  this  muscle,  the  gluteal  vessels  m 
and  superior  gluteal  nerve  emerge  from  the  pelvis;  and  below  it,  the  ischialic  | 
vessels  and  nerves,  the  internal  pudic  vessels  and  nerve,  and  the  nerve  to  the 
Obturator  internus.     The  inferior  or  lesser  sacro-aciatic  formnen  is  bounded,  '\0l 
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Ttont,  by  the  tuber  ischii;  above,  b^  tbe  spine  and  leaser  ligament;  behind, 
bjr  the  greater  ligament.  It  transmits  th«  teiidua  of  the  Obturator  iDterotu 
mofcle,  it4  Dorre,  and  the  ptidic  ressels  and  nerve. 

3.   AUTICULATION  OP  TUK  SaOBUM  AND  COCCYX- 

Thia  articulation  is  an  amphiurthrodial  joint,  formed  between  the  oval  sur- 
&ce,  on  the  summit  of  the  sncrum,  and  the  base  uf  the  coccyx.  It  is  analogous 
to  the  joints  between  tbe  bodies  of  the  vertebra,  and  is  connected  by  similar 
ligaments.    They  are  the — 

^^^  Anterior  Sncro-ooccygeal. 

^^B  Posterior  Sacro-coocygeal. 

^H  Interarticular  Kibro-cartilage. 

^^  The  Anterior  Stero-cffet/^af  Liyameni  consists  of  a  few  irregular  fibres,  which 
descend  from  the  anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx,  be- 
coming blended  with  the  periosteum. 

The  Posterior  Sacro-cwxyQeal  Ligament  is  a  flat  bond  of  ligamentous  fibrea, 
of  a  iKarly  tint,  which  arises  from  the  margin  of  the  lower  orifice  of  the  sacral 
canal,  ana  descends  to  be  ini^crted  into  the  posterior  »4urfacc  of  the  copcyx.  This 
Kgament  completes  the  lower  and  back  part  of  the  Ancral  canal.  Its  gtiporficial 
fihres  are  much  longer  thun  the  deep-seated;  the  latter  extend  from  the  a}>e.x 
of  the  sacrum  to  thu  upper  cornua  of  the  coccyx.  This  ligament  is  in  relation 
in  front  with  the  arachnoid  membrane  of  the  sacral  canal,  a  portion  of  the 
Bicrum  and  almost  the  whole  of  tbe  posterior  surface  of  the  coccyx;  behind, 
with  the  Gluteus  Maximus. 

An  /rtirrarli'sxfar  Fibro-cartih'je  is  interposed  between  the  contiguous  sur- 
faces of  the  sacrum  and  coccyx ;  it  differs  from  that  interposed  between  the 
bodies  of  the  vertebne  in  being  thinner,  and  its  central  part  more  firm  in  tex- 
ture. It  is  somewbat  thicker  in  front  and  behind  than  at  the  sides.  Ocuasion* 
ally  a  synovial  membrane  is  found  where  the  coccyx  is  freely  movable,  which 
is  more  especially  the  case  during  pregnancy. 

The  different  segments  of  the  coccyx  are  connected  together  by  an  extension 
downwards  of  the  anterior  and  pustcriur  sacro-coccygeal  ligaments,  ft  ihiu  an- 
nular disk  of  fibro-cartilage  being  interposed  l>etweun  each  of  the  boni;s.  In 
tbe  adult  male,  all  the  pieces  become  o.ssilicd;  but  in  the  female,  thLi  docs  not 
oommonly  occur  until  a  later  period  of  life.  The  separate  segments  of, the 
coccyx  are  first  united,  and  at  a  more  advanced  age  the  joint  between  tbe 
sacrum  and  thu  coccyx  is  obliterated. 

ActioTW.     The  movements  which  take  place  between  the  sacrum  and  coccyx, 

and  between  the  diflerent  pieces  of  the  tatter  bono,  are  slightly  forward.^  ami 

^^ackvrards ^  they  are  very  limited.     Their  extent  increases  during  pregnancy. 

™  T 


4.  AUTICUI-ATIOX  OP  THK  PfHKS.     {Fig.  196.) 


The  articulation  between  the  pubio  hones  is  an  amphiarthrodial  joint,  formed 
by  the  junction  of  the  two  oval  articular  surfaces  of-  the  oasa  pubis.  The  arii- 
colar  surface  ha-s  been  described  above  under  the  name  of  st/mpfn/i'i.i,  and  the 
same  name  is  given  to  the  joint.     The  ligaments  of  this  articulation  are  the 

Anterior  Pubic  Posterior  Pubic. 

Superior  Pubic.  SubPubtc. 

Interarticular  Fibro-cartilagc. 
The  AtUerinr  Puhic  Ltyompnt  consists  of  several  superimposed  layers,  which 
sa  across  the  front  of  the  articulation.  The  superficial  flbrea  poiw  obliquely 
from  one  bona  to  the  other,  decussating  and  forming  an  interlacement  with  the 
fibres  of  the  aponeurosis  of  the  External  Oblique  muscle.  Tlie  deep  fibres 
pass  transversely  across  the  symphysis,  and  are  blended  with  the  interarticular 
fibro-uartilage. 
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Tbe  Posterior  Puhk  Ligftment  consists  of  a  few  thiu,  MCatlered  fibre«,  which 
unite  tbe  two  pubic  boaos  posteriorly. 

The  Superior  Pubic  Ligament  ia  a  band  of  fibres,  which  coonccta  together 
the  two  pubic  bones  superiorly. 

Tlic  .'i'rthpuhie  Ligament  is  a  thick,  triangular  arch  of  ligamentous  fibres, 
connecting  together  the  two  pubic  bones  below,  and  forming  the  upper  boun- 
dary of  the  pubiu  arch.  Above,  it  \a  bleiidod  with  the  iutorarticular  flbro- 
cartilage;  laterally,  with  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish 
color,  closely  connected,  and  have  an  arched  direction. 

Fig.  196.— Vertical  Section  of  the  Symphjrsis  Pabis, 
Made  near  iU  roaU-rior  SurfttCt. 
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The  JntfiTnTiltuXav  Fibm-ziartHage  consists  of  two  oval-ahajicd  plates,  oi 
covering  the  surface  of  each  symphysis  pubis.  They  vary  in  thickness  in 
dilVerent  Biibjeuts,  and  project  aomewlint  boyoiid  tlie  level  of  the  bones,  espe- 
cially behind.  The  outer  surface  of  each  plate  is  firmly  connected  to  the  bone 
by  a  series  of  nipple-Uke  processes,  which  accurately  fit  within  corresponding 
depressions  on  the  osseous  surface.  Their  opposed  surfitccs  are  connected  in 
the  greflter  part  of  their  extent,  by  an  intermediate  clastic  fibrous  tissue;  and 
by  their  circumference  to  the  various  ligaments  surrounding  the  joint.  An 
interspace  is  left  between  the  plates  at  the  upper  and  hack  part  of  the  artienla- 
lion,  where  the  fibrous  tissue  13  deficient,  and  the  surface  of  the  fibro-cartilage 
is  lined  by  epithelium.  This  space  is  found  at  all  periods  of  life,  both  iu  the 
male  and  fcuialc;  but  it  is  lai^er  in  the  latter,  especially  daring  pregnancy, 
and  after  parturition.  It  is  most  frequently  limited  to  the  upper  ana  back  (lart 
of  thejuint;  but  it  ouoiisionatly  reaches  to  the  front,  and  may  extend  the  entire 
length  of  the  cnrtilnges.  This  structure  may  be  easily  demonstrated,  by 
making  a  vertiaal  .section  of  the  symphysis  pubis  near  its  posterior  surface. 

The  Ottttratar  Ligament  is  more  properly  regarded  as  analogous  to  tho  mus- 
cular fasciic,  with  which  it  will  therefore  be  described. 

ARTICULATIONS  OF  THE  UPPER  EXTKEMITY. 

The  Articulations  of  tbo  Upper  Extremity  may  be  arranged  in  the  followi 

groups : — 


I.  Stemo-clavicular  articulation. 

II.  Scapulo-clavicular  articulation. 
m.  Proper  Ligaments  of  the  Scapula. 
IV.  Shoulder-joint. 

V.  Elbow-joint. 
VI.  Radio-ulnar  articulations. 


VIT.  Wrist-joint. 

VIII.  ArticulationaoftheCarpal bones. 
IX.  Curpo-metacarpal  articulationa. 
X.  Mctncarpo- phalangeal    nrticnU' 

lions. 
XI.  Articulations  of  the  Phalanges. 
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L  STEBNO-tLAVICOLAB  ARTICULATION.    (Ftn.  197.) 

The  Sterno-claricular  is  an  arthmdial  joint.      The  ]wirts  entering  into  its 
forinalion  aro  the  sternal  end  of  the  clavicle,  the  upper  and  lateral  part  of  the 

F\g.  197. — Sterno.clBvicular  ArticuUtioa.    Aotvrior  View. 
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piece  of  the  sternum,  and  the  cartilage  of  the  first  rib.  The  articular 
sarfitce  of  the  claWcle  is  much  longer  than  that  of  tha  flternum,  and  invested 
■with  a  layer  of  the  cartilage,'  which  is  considerably  thicker  than  that  on  the 
lallec  bone.     The  ligamenid  of  this  joint  are  the 

Anterior  Sl«rno-clavicular.  Intcrelavicular. 

Poaterior  Stemo-clavicular.  Coslo-clavicular  (rhomboid). 

Intcrarticular  Fibro-cartilago. 

The  Anterior  Stcmo-etavieular  Ligament  is  a  broad  band  of  fibres,  which 
covers  the  anterior  surfaco  of  the  articulation,  being  attached,  abovo,  to  the 
upper  and  front  part  of  the  inner  extremity  of  the  clavicle;  and,  passing 
obliquely  downwards  and  inwards,  is  attached,  below,  to  the  front  and  upper 
part  of  the  first  pieoo  of  tho  sternum.  This  ligament  is  covered  in  front  by 
the  sternal  portion  of  the  Stemo<c]cido-mastoid  and  the  internment;  behind, 
it  is  in  relation  with  the  interarticutur  fibro-cartilage  and  the  two  synovial 
membrnncs. 

The  Posterior  Shrnocffivicular  Li'jament  is  a  similar  band  of  fibres,  which 
covers  the  posterior  surface  of  tho  articulation,  being  attached,  above,  to  the 
posterior  part  of  the  inner  extremity  of  the  clavicle;  and  which,  pitssing 
obliquely  downwards  and  inwnrdtt,  is  connected,  below,  to  the  posterior  and 
upper  part  of  the  sternum.  It  is  in  relation,  in  front,  with  the  interarlicular 
fibro-cartilage  and  synovial  membranes;  behind,  with  the  Slerno-hyoid  and 
Stern  o-thyroid  muscles. 

The  Inierctavienlar  Litfamf^nt  ts  a  fl.ittened  Kind,  which  varies  considerably 
in  form  and  size  in  diflereiit  individuals;  it  passes  from  tlie  upper  part  of  the 
inner  extremity  of  one  clavicle  to  the  other,  and  is  closely  attached  to  the  upper 
margin  of  the  sternum.  It  is  in  relation,  in  front,  with  the  integument;  behind, 
with  the  Sterno-thyroid  muscles. 

The  C-}/f(oelavieutar  Li'jament  (rfiomboid)  is  short,  flat,  and  strong:  it  is  of  a 
rhomboid  form,  attached,  below,  to  the  upper  and  inner  part  of  the  cariilngo 
of  the  first  rib:  it  ascends  obliquely  Uiukwards  and  outwards,  and  is  attached, 

'  AccordiDir  to  Brnch.  tho  BWmiil  ond  of  the  claTiclc  is  coTcred  by  &  Usioc,  whicfc  \i  rather 
SrooB  thnn  i.i)rtil»{{iRO(u  m  Btniclure. 


see 


AKTICULATIONS. 


above,  to  the  rhomboid  depression  on  the  under  surface  of  the  clavicle.  It  is 
in  relation,  in  front,  with  the  tendon  ofuri^jtu  of  the  Subclavius;  behind,  with 
the  subclavian  vein. 

The  Inierarticular  Fibro-cartih'je  is  a  flat  and  ocarly  circular  disk,  interposed 
between  the  articulating  surfaces  of  the  sternum  and  clavicle.  It  is  attached, 
above,  to  the  upper  and  posterior  border  of  the  clavicle ;  below,  to  the  cartilage 
of  the  first  rib,  at  it*  junction  with  the  sternum:  and  by  its  circumference  lo 
the  nntcrior  and  pc-^tcnor  sterno-clavicular  li^'aments.  li  is  thicker  at  the  cir- 
C'lmference,  especially  its  upper  and  back  part,  than  at  its  centre  or  below.  It 
divider  the  joint  into  two  cavities,  each  of  wliich  is  furnii^hed  with  a  separate 
synovial  membrane;  when  the  fibro- cartilage  iji  pcrlbraied,  which  DOi  unfre- 
quenlly  occurs,  the  svnovinl  raumbrunes  communicate. 

Of  the  tteo  S/fimvial  Jfenibranes  found  in  this  articulation,  one  is  reflected  from 
the  sternal  end  of  the  clavicle,  over  ibe  adjacent  surface  of  the  fibro-cartilage, 
and  cartilage  of  the  first  rib;  the  other  is  placet!  between  the  articular  surface 
of  the  sternum  and  adjacent  surFaco  of  the  libro-eartilngo;  the  latter  is  the  more 
loose  of  the  two.    They  seldom  contaiu  much  syuovia. 

Aetiom.  This  articulation  is  the  centre  of  the  movements  of  the  shoulder, 
and  admits  of  motion  in  nearly  every  direction — upward;),  downwards,  back- 
wards, forwards,  as  well  as  circumduction;  the  sternal  end  of  the  clavicle  and 
the  interarticular  canilagc  gliding  on  the  articular  surface  of  the  sternum. 

n.  SCAPULOCLAVICULAR  ARTICPLATIOV.    [Fio.  IM.) 

The  Scapulo-clavicular  is  an  arthrodial  joint,  formed  between  the  outer 
cxtrcmiiy  of  the  clavicle,  and  the  upper  edge  of  the  acromion  process  of  the 
acapnia.    Its  ligameota  are  the 

Superior  Acromio-clavicular. 
Inferior  Acromio-clavicular. 

f  lYapezoid 
Coraco -clavicular   <       and 

{    Conoid. 
Intcrarticular  Fibro-cartilage. 

The  Superior  Acramio-claviadar  Li'javiful  is  a  broad  band,  of  a  quadrilatera 
form,  which  covers  the  superior  part  of  the  articulation,  extending  between  the 
upper  part  of  the  outer  end  of  the  clavicle,  and  the  adjoining  part  of  the  acro- 
mion. It  is  composed  of  parallel  fibrct^  which  interlace  with  the  aponeurosis 
of  the  Trapezius  and  Deltoid  muscles;  below,  it  is  in  contact  with  the  inter- 
articular  fibro-cartilage  and  synovial  membranes. 

The  Inferior  Acnmnorfavicular  Ligament,  somewhat  thinner  than  tlio  prfr 
ceding,  covers  the  under  part  of  the  articulation,  and  is  attached  to  the  adjoin- 
ing surfaces  of  the  two  bones.  It  is  in  relation,  above,  with  thu  inierarticular 
tlbro-cartilage  (vrhen  it  exists)  and  the  synovial  membranes;  below,  with  the 
tendon  of  the  Supnispinatns.  These  two  ligaments  are  continuous  with  each, 
other  in  front  and  behind,  and  form  a  complete  capsule  around  the  joint. 

Tlie  C-r<raefi- clavicular  Lif/rimfni  serves  to  connect  the  clavicle  with  the  cora- 
coid  process  of  the  scapula.  It  consists  of  two  fasciculi,  called  the  trapezoid 
and  co]u>id  ligaments. 

The  tmf-fzmd  h'ffamenl,  the  anterior  and  external  fasciculus,  is  broad,  thin, 
and  quadrilateral :  it  is  placeil  obliquely  Ijetwcen  the  eoracoid  process  and  the 
clavicle.  It  is  attached,  below,  to  the  upper  surface  of  the  eoracoid  process; 
above,  to  the  oblique  line  oti  the  under  surface  of  the  clavicle.  Its  anterior 
border  is  free;  ila  posterior  border  is  joined  with  the  conoid  ligament,  the  two 
forming  by  their  junction  a  projecting  angle. 

The  conoid  ligamenl,  the  posterior  and  interna!  fascioulua,  is  a  dense  band  of 
fibres,  c(»nic.'d  in  form,  the  base  being  turned  upwards,  the  summit  dowuwards. 
It  is  attaehed  by  its  apex  to  a  rough  depression  at  the  base  of  the  eoracoid  pro* 
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eeM,  internal  to  tlio  preceding;  above,  by  its  oxpaiulcd  base:,  to  the  conoid 
tubercle  on  the  under  surface  of  the  clavicle,  and  lo  a  Hno  prowjcding  inter. 

Yig.  I9& — Tiie  Led  Hboalder-JoiBt,  Sospolchctavicalsr  Articolalioos  and  Proper  Lagamvols 
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nally  from  it  for  half  an  tnoL.  These  ligaments  are  m  relation,  in  front,  with 
the  SubclaviiiH ;  behind,  vith  the  Trapezius :  they  serve  to  limit  rotation  of  tho 
acapala  forwards  and  backwards. 

The  /nterarticular  Fibro-cartilage  Li  most  frequently  absent  in  tliia  articula- 
tion. When  it  exists,  it  generally  only  parlially  separates  the  articular  sur- 
faces, and  oooupiea  the  upper  part  of  the  articulation.  More  rarely,  it  ct^m- 
pletely  separates  the  joint  into  two  cavitia?. 

There  are  luv,  Synovial  Jlanbranes  when  a  complete  interarticular  cartilage 
exists;  more  frequently  there  is  only  one  synovial  membrane. 

Actions.  The  movements  of  this  articulation  are  of  two  kinds.  1.  A  gliding 
motion  of  the  articular  end  of  the  clavicle  on  the  acromion.  2.  Botalion  of 
the  scapula  forwards  and  backwards  upon  the  clavicle,  the  extent  of  this  rota- 
tion being  Umittid  by  the  two  portions  of  the  coraco*cIavicular  ligamenL 


ni.  PROPER  UOAMENTS  OP  THE  SCAPULA.     (Via.  198.) 

The  proper  ligaments  of  tho  scapula  are,  the 

Coraco-aeromial.  Transverse. 

The  Oiram-nnvmial  Ligament  is  a  broad,  thin,,  flat  band,  of  a  triangular  shape, 
extended  transversely  above  the  upper  part  of  -the  shoulder-joint,  between  the 
ooracoid  and  acromion  proces-ses.  It  is  attached,  by  its  apex,  to  the  summit  of 
the  acromion  jiitit  in  front  of  the  articular  surface  for  tho  clavicle;  and  by  iia 
broad  base,  to  the  whole  Icngib  of  the  outer  border  of  the  ooracoid  process. 
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Its  posterior  fibres  are  directed  obliquely  backwiinU  and  outwards,  its  anterior 
fibres  transversely.  This  ligament,  compleies  tliu  vault  formed  by  llie  connji?iJ 
and  acromion  processus  fur  tliu  protectiun  of  the  head  of  tbc  humerus.  It  Ls  id 
relation,  above,  with  the  clavicle  nnd  under  surface  of  the  Deltoid ;  below,  with 
the  tendon  of  the  Supraspioatus  muscle,  a  bursa  being  interposed.  Its  anterior 
.border  is  continuous  with  a  dctrsc  cellular  lamina  that  passes  beneath  the 
Deltoid  upon  the  tendons  of  the  Supraspinatns  and  Infraspinatus  muscles. 

The  Transverse  or  Ccracoid  Lujmiicut  converts  the  suprascapular  notch  into  a 
foramen.  It  ia  a  thin  and  flat  fasciculus,  narrower  at  the  middle  than  at  the 
extremities,  atlaebcd,  by  one  end,  to  the  base  of  the  coracoid  process,  and,  by 
the  other,  to  the  inner  extremity  of  the  scapular  notch.  The  suprascapular 
nervo  passes  through,  the  foramen ;  the  suprascapnlar  vessels  above  it. 

IV.  SUOULDEBJOINT.    (Fio.  196.) 

Tlio  shoulder  '\»  an  ennrthrodial  or  ball-and-socket  joint.  Tlic  bones  entering 
into  its  formation  are  the  large  globular  head  of  the  hujneriifl,  received  imo 
the  shallow  glenoid  cavity  of  the  scapula,  an  arruncemeut  which  permits  of 
very  considerable  movement,  whilst  tlio  joint  ilaclt  is  protected  against  dis- 
placement by  the  strong  ligaments  and  tendons  which  surround  it,  and  above 
by  an  arched  vault,  formed  by  the  under  gurfuco  of  the  coracoid  and  acromion 
processes,  and  the  coraco-acromial  ligament.  The  articular  surfaces  are  covered 
by  a  layer  of  cartilage ;  that  on  the  head  of  the  humerus  is  thicker  at  the  centre 
than  at  the  circumference,  the  reverse  being  the  case  in  the  glenoid  cavity.  The 
ligaments  of  the  shoulder  are,  the 

Capsular.  Coraco-hiimcral. 

Glenoid.' 

The  Capsular  Lifjament  complctclv  encircles  the  articulation ;  being  attached, 
above,  to  th.e  circumference  of  the  glenoid  cavity  beyond  the  glenoid  ligament; 
below,  to  tho  anatomical  neckof  the  humuruH,approuohiug  nearer  to  the  articular 
cartilage  above  than  in  the  rest  of  iti  extent.  It  is  thicker  above  than  below, 
remarkably  loose  ond  lax,  and  much  larger  and  longer  than  is  necessary  to 
keep  the  boucs  in  contact^  allowing  them  to  be  separated  from  each  other  more 
than  an  inch,  an  evident  provision  for  that  extreme  freedom  of  movement  which 
is  peculiar  to  this  articulation.  Its  external  surface  is  ^strengthened,  above,  by  the 
Supmsninatus;  abovo  and  internally,  by  the  coraoo -humeral  ligament;  below, 
by  the  long  head  of  the  Triceps;  externally,  by  the  tendons  of  the  Infraspinatus 
nnd  Teres  minor;  and  internally,  by  the  tendon  of  tho  Subseapularis.  The 
capsular  ligament  usually  presents  three  opening.^:  one  at  its  inner  side,  below 
the  conicoitl  process,  partially  IJlled  up  by  the  tendon  of  the  Subseapularis;  it 
establishes  ii  communication  between  the  synovial  membrane  of  the  joint  and 
a  bur^ta  beneath  the  tendon  of  that  muscle.  The  second,  which  is  not  constant, 
is  at  the  outer  part,  where  a  communication  sometimes  exists  between  tho  joint 
nnd  a  bursial  sac  belonging  to  the  Infraspinatus  muscle.  The  third  is  seen  in 
the  lower  bonier  of  the  ligiiment,  between  the  two  tuberosities,  for  the  paasaga 
of  the  long  tendon  of  the  Biceps  muscle. 

The  CoTaco-hunural  or  Aayssonj  Ligam-ml  is  a  broad  band  which  strengthens 
the  upper  and  inner  part  of  the  ca[>sular  ligament.  It  arises  from  the  outer 
border  of  tho  coracoid  process,  nnd  pafwe.-i  obliquely  downwards  and  outwards 
to  the  front  of  the  great  mbero.'«ity  of  the  humerus,  being  blended  with  the 
tendon  of  the  Supraspinatus  muscle.  Tills  ligament  is  intimately  united  to  the 
CAMular  in  the  greater  part  of  its  extent. 

The  Qlfitoid  Ligament  is  a  firm  fibrous  band  attached  round  the  margin  of  the 
glenoid  cavity.     It  is  triangular  on  section,  the  thickest  portion  being  fixed  lo 

'  The  lung  tntlim  i>f  origiQ  cf  tli«  Biceps  maiclc  also  acts  as  one  of  tbc  lig«iiicnts  i»t  tlii»  joiai. 
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oreiimriiTencc  of  lliecavity,  the  free  cdpe  being  thin  and  Rbnrp.  It  is  con- 
tiuuou;9  above  with  the  long  tendon  of  the  Biceps  muscle,  which  bifurcates  at 
the  upr'ur  part  uf  the  cavity  iuto  two  fasciculi,  eucircliag  the  margin  of  the 
glenoid  cavity  and  uniting  iit  ita  lower  [lart.  This  ligament  deepens  the  cavity 
for  articulation,  and  protects  the  edges  of  tho  bone.  It  is  lined  by  the  synovial 
membrane. 

The  Sifnovial  ifanbrane  lines  the  margin  of  the  glenoid  cavity  and  tlio  fibro- 
cartilaginous rim  surrounding  it;  it  is  then  reflected  over  tho  internal  surface 
of  the  cjipdular  ligament,  covera  the  lower  part  and  Bides  of  the  neck  of  the 
hamcrus,  and  is  continued  a  short  distance  over  the  cartilage  covering  the  head 
of  tho  bone.  The  long  tendon  of  the  Bicepa  muscle  which  pauses  through  the 
joint,  is  inclosed  in  a  tubular  sheath  of  Bynovial  membrane,  which  is  renected 
upon  it  at  the  point  where  it  'perforate!*  the  capsule,  and  is  continued  aronnd  it 
od  fax  as  the  summit  of  the  glenoid  cavity.  Tho  tendon  of  the  Biceps  is  thus 
enabled  to  truvcrric  the  articulation,  but  is  not  containotl  in  the  intenor  of  the 
synovial  cavity.  Tlio  synovial  membrane  communicates  with  a  largo  bursal 
8S0  beneath  the  tendon  of  the  Subscapular  is,  by  an  opening  at  the  inner  side 
of  thecapsular  ligament;  italso  uccasianallycommumcntes  withanother  bursal 
sac,  beneath  the  tendon  of  the  Infraspinatus,  through  au  orifice  at  its  outer  part. 
A  third  bursal  sac,  which  does  not  communicate  with  the  joint,  is  placed  be- 
tween the  under  surfaco  of  the  deltoid  and  the  outer  surface  of  the  capsule. 

The  Muscles  in  relation  with  the  joint  are,  above,  the  Supraspinatus ;  below, 
the  long  head  of  the  Triceps;  internally,  tho  Subacapularis;  externally,  the 
Infraspinatus,  and  Teres  minor;  within,  the  long  tendon  of  the  Biceps.  The 
Deltoid  is  placed  most  externally,  and  covers  the  orliculatioa  oa  iU  outer  side, 
as  well  as  in  front  and  behind. 

The  Aricrtcs  supplying  the  joint,  arc  articular  bran«hes  of  the  anterior  and 
posterior  circuutlle.\,  nud  suprascapular. 

The  Kerves  are  derived  from  the  circumfiex  and  suprascapular, 

Aetivns.  The  sboulder-joint  is  capable  of  movement  in  every  direction,  for- 
wards, backwards,  abduction,  adduction,  circumduction,  and  rotation. 

V.  ELBOWJOrNT. 

The  Elbow  is  a  gingly  mus  or  hiugc-joint.  Tho  bones  ontcring  into  its  forma- 
tion are  the  trochlear  surface  of  the  humerus,  which  is  rccciviw  in  the  greater 
sigmoid  cavity  of  the  ulna,  and  admits  of  the  movements  peculiar  to  this  joint, 
those  of  flexion  and  cxtcnsiou,  wliilst  the  uiip-shapud  depression  on  the  head  of 
the  radius  articulates  with  the  radial  tuberosity  of  the  humerus,  and  tho  cir- 
cumfBrencc  of  the  head  of  the  radius,  with  the  lesser  sigmoid  cavity  of  the  ulna, 
allowing  of  the  movemcut  of  rotation  of  the  radius  on  the  uhia,  the  chief  action 
of  tho  superior  radio-ulnar  articulation.  The  articular  surfaces  are  covered  with 
a  tbiu  layer  of  cartilage,  and  coiinecled  together  by  the  following  ligaments : — 

Anterior.  Internal  Lateral. 

Posterior.  External  Lateral. 

The  Antfrior  Ziyameni  (Vif*.  1&9)  is  a  broad  and  thin  librous  layer,  which 
covers  the  anterior  surface  of  the  joint.  It  is  attached  to  the  front  of  the  hu- 
roeras  immediately  above  the  coronoid  fossa;  bclov,  to  the  anterior  surfaco  of 
the  coronoid  process  of  the  ulna  and  orbicular  ligament,  being  continuous  on 
each  side  with  tho  lateral  ligaments.  Itj^supcriicial  or  oblique  fibres  pass  from 
ibe  inner  condyle  of  tho  humerus  outwanis  to  the  orbicular  ligament.  The 
middle  fibres,  vertical  in  direction,  pass  Crom  the  upper  part  of  the  coronoid 
depression,  and  become  blended  with  the  jireceding.  A  third,  or  transverse 
set,  inten^ct  these  at  right  angles.  This  ligament  is  in  relation,  in  front,  with 
the  Braohialis  Anticus;  behind,  with  the  synovial  membrane. 

The  Pint^ior  Liijament  ^Fig.  20O)  is  a  ibin  and  loose  membranous  fold,  at- 
tache-l,  above,  to  the  lower  end  of  the  humerus,  immediately  above  the  olecra- 


The  Internal  Lateral  Ligamatt  (Fig.  199)  is  a  thick  triangular  band,  consisting 
of  two  distinct  portiona,  na  aoicrior  ant.1  t>"i^i.eri(ir.  Tlio  ajUerior  portion^  di- 
rected obliquely  forwarda,  is  attached,  above,  by  its  apex,  to  tbe  front  part  of 
the  internal  condyle  of  the  humerus;  and,  below,  by  its  broad  baf;e,  to  tbe 
inner  margin  nf  the  coronoid  proccjw.  The  jmstertor  portion,  also  of  triangnlar 
form,  ii!  attached,  above,  by  its  ape:!,  to  the  lower  and  back  part  of  the  internal 
condylo,  below,  to  the  inner  margin  of  tho  olecranon.  This  ligament  is  in 
relation,  internally,  with  tbe  Triceps  and  Flexor  Carpi  Ulnam  muscles,  And 
the  ulnar  nerve. 

The  A'xtertia/  Lateral  Ligament  (Fig.  2001  ja  a  short  and  narrow  fibrous  fasci- 
culna,  less  distinct  than  the  internal,  attached,  above,  to  the  external  condyle 
of  the  humerus;  below,  to  the  orbicular  ligament,  some  of  its  moat  posterior 
fibres  passing  over  that  ligament,  to  be  inserted  into  the  outer  margin  of  the 
ulna.  This  ligament  ia  intimately  blended  with  the  tendon  of  origin  of  the 
Supinator  Brcviw  muscle. 

The  Synwial  Membrane  is  very  extensive.  It  covers  tbe  margin  of  the  arti- 
cular surface  of  tbe  humerus,  and  linea  the  coronoid  and  olecranon  depressions 


:dio-ttlnar. 

[on  that  bone;  from  these  poiots  it  u  ren(rete»l  over  the  anterior,  posterior,  and 
lateral  ltg.tmetitii;  aud  forms  a  pouch  belwcen  tbo  lesser  sigmoid  cavity,  tbe 
tDt«raal  surface  of  the  annular  ligaincDi,  and  the  circiiinrerence  of  the  heud  of 
(he  radius,  • 

Tbe  Muscles  iu  relation  with  the  joint  are,  in  front,  the  Brachialis  Anticua; 

[behind,  the  Triceps  and  Anconeus;  externiillr,  the  .Siipin:itor  Brevis,  and  the 

^common  tendon  of  origin  of  the  extensor  muscles;    iniernallv,  tlie  contruoa 

tendon  of  origin  of  tbe  Aexor  muscles,  and  the  Flexor  Uarpi  l/luaris,  with  tbe 

tdnar  nerye. 

The  Arteries  supplying    ibe  joint  ar«  derived  frooi  the   communicating 
.branohea  between  tho  superior  profunda,  inferior  profunda,  and  anastomotic 
'branches  of  the  brachial,  with  the  anterior,  posterior,  and  intenjsseous  recur- 
rent branches  of  the  ulnar,  and   the  recurrent  branch  of  the  radial.     These 
vessels  form  a  complete  chain  of  inosculation  around  the  joint. 

The  Nerves  are  derived  from  the  ulnar,  as  it  passes  betweeu  the  internal 
veondyle  and  tbe  olecranon  ;  and  a  few  61ament8  from  the  muaculo-cutaneous. 

Aeiimu.  The  elbow  is  a  perfect  hinge-joint;  its  movements  are,  consequently, 
limited  to  flexion  and  extension,  the  exact  apposition  of  tbe  articular  surfaces 
[preventing  the  least  lati;rul  miction. 

VI.  BAOIO-ULNAB  AirncULATlONS. 

The  articulation  of  the  radius  with  the  ulna  is  eftected  by  ligaments,  which 
eonncct  together  both  exiremiiic:^  as  wcU  as  tbe  shafts  of  these  bones.  They 
inav,  coaaequently,  be  subdivided  into  three  sets:  1.  The  superior  radio-uluar; 
2.  i'ho  middte  railio-ulnar;  and,  3.  Tbe  interior  radio-uluar  ailiculationa. 

1.  Si;pERioB  Radio- Ulsab  Abticulatiok. 

This  articulation  Is  a  lateral  ginglymus.  The  bones  entering  into  its  forma- 
[tion  are  the  inner  side  of  the  circumference  of  the  head  of  the  radius,  which 
)tatu3  within  l!io  lesser  sif^moid  cavity  of  the  ulna.  These  surfaces  are  covered 
with  cartilage,  and  invested  with  a  duplicature  of  synovial  membrane,  continu- 
ous with  that  which  lines  the  elbow-joint.  It^  only  ligament  is  tbe  annular  or 
irbicular. 

The  OrhiatJar  Ligamtnt  (Pig.  200)  is  a  strong  flat  band  of  ligamentous  fibre*, 
which  surrounds  the  head  of  lim  radius,  iiiid  reiaijis  it  in  firm  connection  with 
the  lesser  sigmoid  cavity  of  the  ulna.  It  forms  about  three-fourths  of  a  fibrous 
ring,  attach^  by  each  end  to  the  extremities  of  tbe  sigmoid  cavity,  and  is 
broader  at  tbe  upper  part  of  its  uiroumference  thnn  below,  by  wbieb  mean^  tbe 
head  of  the  radius  is  more  securely  held  in  its  portion,  lu  MUft  surface  \^ 
«trenglbene<3  by  the  e.Y.ternal  lateral  ligament  of  tho  elliow,  and  affords  origin 
to  [lart  of  the  Supinator  Urevis  muscle'.  Its  tnn«r  $tirfa(X  is  smooth,  and  litiud 
by  synovial  membrane. 

Actions.  The  movement  wliich  takes  place  in  this  articulation  is  limited  to 
rotation  of  the  head  of  tho  radius  within  the  orbicular  li>.'nment,  nnd  upon  the 
le»4er  sigmoid  cavity  of  the  ulna;  rotation  forwards  being  called  pronadon; 
rotation  backwards,  mtpwaiion, 

2.  Middle  R.^dio-ulxar  Articitlatiox. 

The  interval  between  the  shafla  of  tbe  radius  and  ulna  is  occupied  by  two 
imeuts. 

Oblique.  Interosseous. 

Tho  Ohlifjuf  or  UouTifJ  tt'yameni  (Fig.  199)  is  a  small  round  fibrous  cord, 
which  extends  obliquely  dowtiwarfls  anil  outwards,  fnmi  the  tubercle  of  the 
ulna  at  the  base  of  the  coronoid  prooos.s,  to  the  radius  a  little  below  the  bicipital 
tuberosity.     lis  fibres  run  in  the  opposite  direction  to  those  of  the  interostfeous 
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ligament;  and  it  nppenra  to  be  placed  as  a  suhsthuto  for  it  in  the  upper  part 
of  the  interosseous  interval.     This  ligaaicut  is  KomeUmes  wanting. 

Tbe  Inifirogseoiis  Membrane  is  a  broad  and  thin  piano  of  apotmuTotio  fibres, 
descending  obliquely  downwards  nnd  inwards,  from  the  interosseous  ridge  on 
tbe  radius  to  thut  on  tbe  ulna.  It  is  deficient  above,  cammuncing  aboui  an 
inch  beneath  the  tubercle  of  the  radius;  is  broader  in  the  middle  than  at 
cither  extremity;  and  presents  an  oval  aperture  just  above  its  lower  margin 
for  tho  passage  of  tbe  anterior  interosseous  vessels  to  the  baek  of  the  forearm. 
This  li^menc  served  to  connect  the  bones,  and  to  increase  tbe  extent  of  surface 
for  the  attachment  of  tbe  deep  muscles.  Between  its  upper  border  and  tbe 
oblique  ligament  an  interval  exists,  through  M'bich  the  posterior  interosseous 
vessels  pass.  Two  or  three  fibrous  bands  are  occasionally  found  ou  tbe 
posterior  surface  of  this  membrane,  which  do^jceuds  oblit^uely  from  the  ulna 
towards  the  radius,  and  which  have  conscquonily  a  direction  contrary  to  that 
of  the  other  fibres.  It  is  in  relation,  in  J'roni,  by  its  upper  throe-fourths  with 
the  Flexor  Longus  PoUicis  on  the  outer  side,  and  with  the  Flexor  Profundus 
Digitorum  on  the  inner,  lying  upon  the  interval  between  which  are  the  anterior 
interosseous  vessels  and  uerve,  by  its  lower  fourth  with  the  Pronator  Quad- 
ratus;  b'-h'nfl,  vihh  tlio  Supinator  Brevis,  Extensor  O&sis  Metacarpi  PoUicis, 
Extensor  Primi  Tnternodii  Pollici.<i,  Extensor  Secundi  Internodii  PoUicis,  Ex- 
tensor Indicis;  and,  near  the  wrist,  with  the  anterior  iuterosseotu  artery  and 
posterior  interosseous  ucrvo. 

8.  IXFERIOB  RaDIO-UlNAB  ARnCULATIOJf. 

Thia  is  a  lateral  ginfjiymus,  formed  by  the  head  of  tho  ulna  received  into  the 
rfgmoid  cavity  at  the  inner  side  of  tho  lower  end  of  the  radius.  The  ariieular 
surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  counccted  together  by  tbe 
following  ligaments: — ■ 

Anterior  Radio-ulnar. 
Posterior  Eadiaulnar. 
Triangular  Intorarticular  Fibro-cartilagc. 

The  Anterior  Ratliu-rthiar  LigammU  (Fig.  2("1)  is  a  narrow  band  of  fibres, 
extending  from  the  anterior  margin  of  tbe  sigmoid  cavity  of  the  radios  lo  the 
anterior  surface  of  tbe  bead  of  tbe  ulna. 

The  PwUrhr  liadio-ulnar  Lifjament  (Fig.  202)  extends  between  Bimilar  points 
on  the  posterior  surface. of  the  articulation. 

The  Triangular  /rifcrurd'c'i&ir  Fibm-coftila-je  (Fig.  203)  ia  placed  transversely 
beneath  the  head  of  the  nina,  binding  the  lower  end  of  this  bone  and  the  rodiu 
firmly  together.  Its  circumference  is  thicker  than  its  centre,  which  b  thin  and 
occasionally  perforated.  It  is  attachod  by  its  apex  to  a  depression  which  sepa- 
rates the  styloid  process  of  the  ulna  from  the  head  of  that  bone;  and,  by  its 
boae,  which  is  thin,  to  the  pri>nHtienl  edge  of  the  radius,  which  separates  the 
sigmoid  cavity  from  the  carpal  articulating  surface.  Its  margins  are  united  to 
the  ligaments  of  tbe  wrist-joint.  Its  "/»/wrr  surface,  smooth  and  concave,  is 
contiguous  with  tho  head  of  the  ulna;  its  HW(i.T  sttr/acf,  also  concave  and 
smooth,  with  the  cuneiform  bone.  Both  surfaces  are  lined  by  a  sjTiovial  mem< 
brane:  the  upper  surface,  hy  one  peculiar  to  tlie  nidio-ulnar  artioulation ;  the 
under  surface,  bv  tbf  synovial  inenibrane  of  tbe  wrist. 

Tlic  .Sr/mifi»^  ifemfn-ane  (Fig.  203)  of  this  articulation  hft.i  l«en  called,  from 
its  extreme  looseness,  the  inemhrfina  sacei/ormSg;  it  covers  -the  margin  of  the 
articular  surface-of  the  heafl  of  the  ulna,  and  where  reflected  from  this  bone  on 
to  the  mdius,  forms  a  very  loose  vil-df-snc ;  from  the  radius,  it  is  continued 
over  the  upper  surface  of  the  fibrocartilage.  The  quantity  of  synovia  wbioh 
it  contains  is  usually  considerable.  When  the  fibro-cariilage  is  jwrforated,  the 
synovial  membrane  is  coutinuoua  with  that  which  lines  the  wrist. 


I 


The  Wrist  preseuU  some  of  tbe  cb;ir:n;lers  of  an  euarlbrodial  joint,  but  is 
more  correcily  re;^rdcd  us  an  arthrocIJa.  The  partH  enltiriiig  ioto  its  formatioa 
are,  the  lower  end  of  the  radius,  and  under  surface  of  the  triangular  int«r8r- 
ticular  fibro-carliiago  above;  and  the  scaphoid,  semilunar,  and  cuneiform  booes 
below.  The  articular  surfauea  of  the  radiua  and  iidcrarticular  fibro-cariiiagc 
form  a  transversely  elliptical  concave  surface.  The  radius  is  subdivided  iDto 
two  parts  by  a  lino  cxtetiding  from  before  backwards;  and  these,  together  with 
the  iiiterarlicular  cartilage,  form  three  facets,  one  for  each  carpal  bone.  The 
three  carpal  bones  are  connected  together,  nnd  form  a  convex  surface,  which  is 
received  into  the  concavity  above  mentioned.  All  the  bony  surfaces  of  the 
articulalioii  are  covered  with  cartila^je,  and  connected  together  by  the  following 
ligameutd : — 

Extenml  Lateral.  Anterior. 

Internal  iatcral.  Posterior. 

Tiie  Extenml  Latcntl  IJgfimmt  {radio- carpal)  (Fig.  201)  extends  from  the 
summit  of  the  styloid  process  of  the  radius  to  the  outer  side  of  the  scaphoid, 
some  of  its  fibrc-i  being  prolonged  to  the  trapezium  and  annular  ligament. 

The  Internal  Lateral  Ligameitt  (ulno-carjmf)  is  a  rounded  cord,  alLached,  above, 
to  the  extremity  of  the  styloid  proce.sa  of  the  ulna;  and  dividing  below  into  tuo 
fasciculi,  which  are  attached,  one  to  the  iuner  side  of  the  cuneiform  bone,  the 
other  to  the  pisiform  bone  and  annular  ligfiment. 

The  Anterior  Ligament  13  a  broad  membranous  band,  consisting  of  three  fas- 
ciculi, attached,  above,  to  the  anterior  margin  of  the  lower  eud  of  the  radius,  its 
styloid  process,  nnd  the  ulna;  its  fibres  pass  downwards  and  inwards,  to  be 
inserted  into  the  palmar  surface  of  the  scaphoid,  semilunar  and  cuneiform  booea. 
This  ligament  is  perforated  by  numerous  apertures  for  the  passage  of  veaseiR, 
and  is  in  relation,  in  front,  with  the  tendons  of  the  Flexor  Profundus  Digito- 
rum  and  Plexor  Longos  Pollicis;  bohiud,  with  the  synovial  membrane  of  the 
wri-it-joint. 

The  PoitfrioT  Ligament  (Fig.  202),  less  thick  and  strong  than  the  anterior,  is 
attached,  above,  to  the  poateriur  border  of  the  lower  end  of  tlie  radius;  its  fibres 
pass  obliquely  downwards  and  inwards  to  be  attached  to  the  dorsal  surface  of 
the  scaphoid,  semilunar,  and  cuneiform  bones,  being  continuous  with  those  of 
the  dorsal  carpal  ligaments.  This  ligament  is  in  relation,  behind,  with  the  ex- 
tensor tendons  of  the  fingers;  in  front,  with  the  synovial  membrane  of  the  wrist. 

The  StfTiovial  MenUfraiie  (Fig.  203)  lines  the  under  surface  of  the  triaugular 
intcrarticutar  llKro-cartilage  ubovc;  and  is  reflected  on  the  inner  surface  of  the 
ligaments  just  described. 

JieUitinna.  The  wrist-joint  is  covered  in  front  by  the  flexor,  and  behind  by 
tbe  extensor  tendons ;  it  is  al^  in  relation  with  the  radial  and  ulnar  arteries. 

The  arteries  sapplying  the  joint  Are  the  anterior  and  posterior  carpal 
branches  of  the  radial  and  ulnar,  the  anterior  and  posterior  interosseous,  aud 
some  ascending  branches  from  the  deep  palmar  arch. 

Tlio  nerves  arc  deriveil  from  the  ulnar. 

ActifiTu.  The  movements  permitted  in  this  joint  arc  flexion,  extension,  ab- 
duction, adduction,  and  circumduction.  It  is  totally  incapable  of  rotation,  one 
of  tbe  characteristto  movements  in  true  enarthrodial  jointa. 


Vin.  ARTICin.ATIONS  OF  THE  CARPAL  BOXES. 

These  articulationa  may  be  subdivided  into  three  seta: — 

1.  The  Articulations  of  the  First  Row  of  Carjjal  Bones. 

2.  The  Articulations  of  the  Second  Row  of  Cfir|)al  Bonea. 
8.  The  Articulations  of  the  Two  Rows  with  each  other. 
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1.  Articplations  of  the  First  Row  or  Cabpal  Bosk9. 

These  arc  artlirodial  jcinls.  The  articular  sorfaMS  are  coTered  wiili  cartilage, 
And  couuucted  togetber  by  llie  folluwiog  ]igameuts: — 

Two  Dorsal.  Two  Palmar. 

Two  Interosseous. 

The  two  Dorsal  Li;iammts  are  placed  transversely  behind  the  bones  of  the 
'first  row;  they  connect  the  scaphoid  and  semilunar,  and  the  semlianar  and 
cuneiform. 

The  run  Palmar  Liffammts  connect  the  scaphoid  and  semilunar,  and  the  semi- 
lunar and  cuneiform  bones;  they  arc  leas  strong  than  the  dor^,  and  placed. 
ver7  deep  under  the  anterior  ligament  of  the  wrii^t. 

The  tteo  InlenaneoM  LiganunU  (Fig.  203)  are  two  narrow  bundles  of  flbrotis 
tissue,  connecting  the  semilunar  bone,  on  one  side  with  the  scaphoid,  on  the 
other  with  the  cuneiform.  They  close  the  upper  jHirt  of  the  interspaces  between 
the  scaphoid,  semilunar,  and  cuneiform  bones,  their  upper  surfaces  being 
smooth,  and  lined  by  the  synorial  membrane  of  the  wrist-joint. 

The  articulation  of  the  piriform  with  ttie  cuneiform  is  provided  with  a  sopa- 
.rate  synovial  membrane,  proteetod  by  a  thin  capsular  ligament.  There  are  also 
two  strong  fibrous  fasciculi,  which  cuuneut  this  bone  to  the  unciform,  aud  base 
of  the  fifth  metacarpal  bono  (Fig.  201). 

2.  Articitlatio.vs  of  the  Second  Row  of  Cabpal  BoyKs. 

These  are  also  arthrodial  joints.  The  articular  surfaces  are  covered  with, 
eaitilage,  aud  connected  by  the  following  ligaments: — 

Three  Dorsal.  Tbrco  Palmar. 

Two  Interosseous. 

The  threi  Dorsal  LigamrrUi  extend  transversely  from  one  bone  to  another  on 
the  dorsal  surface,  oonnecting  the  trapezium  with  the  trapezoid,  the  trapezoid 
with  the  03  magnum,  and  the  os  magnum  with  the  unciform. 

The  Ihre^  Pahnar  Lif/aments  have  a  simi  lar  arrangement  on  the  pnlmar  surface. 

The  tioQ  IrUeroisfoua  LigametuSy  much  thicker  than  those  of  the  first  row,  are 
placed  one  on  each  aide  of  the  os  magnum,  connecting  it  with  the  trapezoid 
externally,  and  the  unciform  interoaUy.  The  former  is'less  distinct  tlian  the 
latter. 


8.  Abticitlatio.vs  of  the  Two  Ro^s  op  Carpal  Boses  with  r^cn  otiikr. 

The  articulations  between  the  two  rows  of  the  carpus  consist  of  a  joint  in  the 
middle,  formed  by  the  reception  of  the  head  of  the  os  magnum  into  a  cavity 
formed  by  the  scaphoid  and  semilunar  bones,  and  of  an  anhrodial  joint  on  each 
side,  the  outer  one  formed  by  the  articulation  of  tlie  ncaphoid  with  the  trnpc- 
sium  and  iraiwzoid,  the  internal  one  by  the  articulation  of  the  cuneiform  and 
unciform.  The  articular  surfaoos  are  covered  by  a  thin  layer  of  cartilage,  and 
connected  by  the  following  ligaments:— 

Anterior  or  Palmar.  External  Tjaieral. 

Posterior  or  Dorsal.  Internal  Lateral. 

The  Antcrinr  or  Pahimr  Li^nienti  consist  of  short  fibres,  which  pass  oh- 
liqoely  between  the  bones  of  the  first  aud  second  row  on  the  palmar  surface. 

The  Posferior  or  Dorsal  Ligaments  have  a  similar  arrangement  on  the  dorsal 
wrface  of  the  carpus. 

The  Lateral  LnjmnenU  are  very  short;  they  are  placed,  one  on  the  rndinl, 
Iho  other  on  the  ulnar  side  of  the  wirpus:  the  former,  the  stronger  and  more 
djtttiuct,  connecting  the  scaphoid  aud  trapezium  bones,  the  latter  the  cuuei- 
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form  aod  uDciform ;  tbcy  are  co&lmuoua  wilh  the  lateral  ItgameaU  of  the  wri^t- 
joint. 

The  common  Synovial  }ffmhrane  of  the  Carpm  is  very  extensive;  it  lines  the 
under  surface  of  the  scupUuid,  tivtuiluiiur,  mid  cuueiform  booes,  sending  up- 
wards two  prolongations  between  tbeir  contiguous  Burfacea;  it  is  then  rellecteil 
over  the  bones  of  the  second  row,  and  sends  down  three  prolongations  between 
them,  which  line  their  contiguous  surfacirs,  and  iuvetit  the  carpal  extremities 
of  the  four  inner  metacarpal  bones.  There  is  a  separate  synovial  membrane 
between  the  pisiform  and  cuneiform  bones. 

Actions.  The  partial  movement  which  takes  place  between  the  bones  of  each 
row  is  very  inconsiderable;  the  movement  between  the  two  rows  is  more 
foarked,  but  limited  cbieBy  to  flexion  and  exteasiou. 

IX.  CARrO-MKTACARPAL  ARTICULATIOXS. 

1.  Articulation  or  toe  Metacarpal  Boxe  of  the  Thiimb  with  the 

Tbapezium. 

This  ia  m\  artbrodinl  joint,  which  pnjoys  great  freedom  of  movement,  on 
account  of  the  shape  of  its  articular  surfaces,  which  are  saddle- shaped,  so  that, 
on  sectiou,  each  boue  appears  to  bo  received  into  u  cavity  iu  the  other,  accord- 
ing to  the  direction  in  which  they  arc  cut.  Hence  this  joint  is  sonielime-s 
described  as  one  "by  reciprocal  reception."  Its  ligaments  arc  A  capsular  aud 
synovial  membrane. 

The  capstttar  ligammt  is  a  thick  but  loose  capsule,  which  passes  from  the 
circumference  of  the  upper  extremity  of  the  metacarpal  bone  to  the  roujih 
edge  bounding  the  articular  surface  of  the  trapezium;  it  is  thickest  externally 
and  behind,  and  lined  by  a  separate  syrvivial  membrane. 

2.  Akticolation  op  tiir  Metacarpal  Bones  op  the  Fingers  with  the 

CaBI'CS. 

The  joints  formed  between  the  carpus  and  four  inner  metacarpal  bones  are 
connected  together  by  dorsal,  palmar,  and  interosseous  ligaments. 

The  Dorsal  Ligaments,  the  strongest  and  most  distinct,  conncot  the  carpal  and 
metacarpal  hones  on  their  dorsal  surface.  The  second  metacarpal  bone  receives 
two  fasciculi,  one  from  the  trapezium,  the  other  from  the  tra[K!Zoid;  tlie  third 
metacarpal  receives  one  from  the  os  magnum  ;  the  fourth  two,  one  from  the  08 
magnum,  and  one  from  the  uncifonn  ;  the  fil^h  receives  a  single  fasciculus  from 
the  unciform  bono. 

The  Palmar  Ligaments  have  a  somewhat  similar  arrangement  on  the  palrnar 
surface,  wilh  the  exception  of  the  third  metacarpal,  which  has  three  ligaments, 
an  external  one  from  the  trapezium,  situated  above  the  sheath  of  the  tendon 
of  the  Flexor  Carpi  Badialis ;  a  middle  one,  from  the  os  magnum ;  and  an  in- 
ternal one,  from  the  unciform. 

The  ftilfrosgeatis  Ligamenta  consist  of  short  thick  fibres,  which  are  limited  to 
one  psirt  of  the  carpo-metacarpal  articulation ;  they  connect  the  contiguous 
inferior  angles  of  the  os  magnutn  and  unciform  with  the  adjnccnt  surfaces  of 
the  third  and  fourth  metacarpal  bones. 

The  Sgnovial  Membrane  is  a  continuation  of  that  between  the  two  rows  of 
carpal  bones.  Ocwisionally,  the  articulation  of  the  unciform  with  the  fourth 
and  fiflh  metacarpal  bones  has  a  sepnrate  synovial  membrane. 

Tlie  Synovial  Membranes  of  the  Wrist  (Kig.  203)  are  thus  seen  to  be  five  in 
number.  Tlie^^rai,  the  membrana  sacciformis,  lines  the  lower  end  of  the  ulna, 
the  sigmoid  c.^vity  of  the  radius,  and  upper  surface  of  the  triangular  inter* 
articular  fibro-cartilage.  The  secoml  lines  the  lower  end  of  the  ra<lius  and 
interurtioular  fibrocjirtilage  above,  and  the  scaphoid,  semilunar,  and  cuneiform 
hones  below.  The  Mm/,  the  most  extensive,  covers  the  contiuyous  surfaucs  of 
the  two  rows  of  carpal  bones,  and,  passing  between  the  bones  of  the  socond 
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TOW,  lines  tlic  cflrpal  extremities  of  the  four  inner  metacarpal  bones.    The 
fourth  lines  tbu  aUjacetit  surfaces  of  tbe  tnipeziuui  aud  metacarpal  bone  of  the 
lumb.    Tlic  ^Oi  lines  tiiu  adjacent  surracoi  of  the  ouQeiform  and  pisiform 
^T»De«. 

Aeiiona,    The  tnovenaent  permitted  in  the  carpo- metacarpal  articulations  is 
limited  to  a  slighe  gliding  of  tbe  articular  surfaces  upon  each  other,  the  exieut 

V\^.  203. — Vertical  Uection  thmugb  tbe  Ariiculntiooa  at  tbe  Wrist,  sbowiog  tbe  Fire  SjMiortal 
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[of  which  varies  in  the  difFcrent  jifitita.  Thus  the  arliculiition  of  the  metacarpal 
jne  of  the  thumb  with  the  trnper.inm  is  most  movable,  then  the  fifth  mcta- 
lI,  and  then  the  fourth.  The  second  and  third  are  almost  immovable. 
.^  the  articulation  of  the  tiiotacariwl  bone  of  the  thumb  with  the  trapezium, 
the  movements  permitted  are  flexion,  extension,  adduction,  abduction,  and 
circumduotioo. 


S.  Arttcclatioss  op  the  Metacarpal  Bokes  wtth  each  orireR. 

The  cirp.i!  extremities  of  the  metacarpnl  boncn  articulate  with  one  another 
at  each  side  by  small  surfaces  covered  with  cartilage,  and  connected  together 
by  dorsal,  palmar,  and  interosseous  ligatnents. 

Tbe  Dorsal  and  Palmar  Lvjametiu  pass  transversely  from  one  bone  to  an* 
other  on  the  dorsal  and  palmar  surfaces.  The  /nteroMMtts  Ligamentt  pass  be> 
twocu  their  contiguous  surfaces,  just  beneath  their  lateral  articular  facets. 

The  Synovial  Membrane  lining  the  lateral  facets  is  a  reflection  from  that 
between  the  two  rows  of  carpal  boncsi. 

The  digital  extremities  of  tlio  metacarpal  bones  arc  connected  together  by  a 
narrow  fibrous  band,  the  trausvcrec  ligiimeut  (Fig.  204)  which  passes  trans- 
versely ncro&s  their  anterior  surfaeos,  and  is  blended  with  the  ligaments  of  the 
meiacarpo-phalangcal  articulations.  Iti  anterior  aur/ace  presents  four  grooves 
.for  the  passage  of  the  flexor  tendons.  Its  posterior  sur/ace  blends  with  the  liga* 
[meats  of  tbo  metacarpo-phalaugeol  articulation. 
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X.  METACARPO-PnALANOEAL  AUTICtlLATIONS.    (Pw.  204.) 

Theae  articulations  are  or  tbu  giuglymus  kind,  formed  by  tlio  reception  of 
the  rounded  head  of  the  metacarpal  bone,  into  a  superficial  cavity  in  the  extro- 
mity  of  the  first  phalaax.    They  aie  coouected  by  the  fotlowiug  ligoiiicats : — 

Anterior.  Two  Lateral. 

The  AfUtrxQT  Litfamenis  {Glenoid  ligaments  of  Cruveiihier)  are  thick,  dense, 

,  .    „,  .  and  fibro-cartilflirinoiis  in  tei* 

Pig.  20*.-AtticaIiabM  of  the  Phalanges.  t^^^_     ^^^^^   -^  pieced  on  the 

r  palmar  mirface  of  the  joint,  in 

the  interval  between  the  ial«- 
ral  ligiinionts,  to  wliteh  they 
are  connected;  rhey  are  loose- 
ly onited  to  the  metacarpal 
bone,  but  very  firmly  to  ibe 
base  of  the  first  phalanges. 
Their  palmar  surface  is  in- 
timately blended  with  the 
tmusvoraB  ligament,  forming 
a  groove  fur  the  passaee  of 
the  flexor  tendons,  the  sheath 
surrounding  which  ia  con- 
nected to  eauh  side  of  the 
groove.  By  their  internal 
surface,  they  form  part  of  the 
urtioulur  surface  for  the  head 
of  the  metacarpal  bone,  and 
are  lined  by  a  synovial  mem- 
brane. 

The  ttvo  Laterai  Ligamenis 
are  strong  rounder)  corda, 
placed  one  on  each  side  of  the 
joint,  each  being  attaoheil  by 
one  extromity  to  the  tubercle 
on  the  side  of  the  head  of  the 
metacarpal  bone,  and  by  the 
other  to  thy  coniiguouB  extre- 
mity of  the  phalanx. 

The  posieriftr  UgamtTit  is 
supplied  by  the  extensor  ten. 
don  placed  over  the  back  of 
each  joint. 

At^tioiu.     The    movements 
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which  occur  in  these  joints  are  flexion,  extension,  adduction,  abduction, 
rircumduotion  ;  the  laterai  movements  are  very  liuiiled. 


XI.  ARTICULATIONS  OF  THE  PI1.VI,A\GE3. 
These  arc  ginglymus  joints,  connected  by  the  following  ligaments: — 
Anterior.  Two  Lateral. 

The  arrangement  of  these  Hgamcntfl  is  similar  to  those  in  the  mefacarpo- 

fihftl:mgeal  Articulations ;  the  cxtcn.sor  tendon  supplies  the  place  of  a  posterior 
ignment. 

ActioM.    The  only  movements  permittwl  in  the  phalangeal  joints  arc  flexion 
and  exteojiioD ;  these  movements  arc  more  extensive  between  the  first  and 
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Beoond  pHalanges  titan  lictweeu  tliu  s'^cond  and  third.  The  moTement  of  flexion 
ia  very  coDsiderablsi  but  the  QXtensioQ  is  limited  by  the  anterior  and  lateral 

ARTICULATIONS  OF  TUE  LOWER  EXTRKMIXy. 

The  Articiilation3  of  the  Lower  Extremity  comprise  the  followiDg  groaps: — 

V.  ArliculatioQS  of  the  Tarsus. 
VI.  Tnr8o-metalflr«iI  AriiculHtioos. 
Til.  Metntarao-  p1iatai]geal     ArticuU' 

tions. 
Till.  AnictilatioQs  of  the  Phalanges. 


I.  Hip-juiut. 
n.  Knee-joinU 
HT.  Ariicnlalirtnt  bctwoea  the  Tibia 

and  I'^ibula. 
IV.  AakIe*joint. 


T.  RIPJOINT.    (Fio.  M5.) 

This  articulation  is  an  cnarthrodinl,  or  ball-and-socket  joint,  formed  by  the 

TMCplion  of  the  head  of  the  femur  into  the  cup-shaped  cavity  of  the  acetabulum. 

The  articulating  surfaces  are  covered  with  cartilage,  that  on  the  head  of  the 

-femur  being  thicker  at  the  centre  than  at  the  circumference,  and  covering  the 

Fig.  20^.— Lett  Hi[>.joiat  laid  opea, 
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entire  surface  with  the  exception  of  a  depression  just  below  its  centre  for  the 
ligamentDm  teres;  that  covering  the  acetabulum  is  much  thinner  at  the  ceulre 
tbaa  at  the  circamferfince,  being  deficient  in  the  situation  of  the  circular  de- 
pression Bi  ihe  bottom  of  the  cavity.    The  ligamonttt  of  the  joint  arc  the 

Capsular.  Teres, 

llio- femora].  Cotyloid. 

Transverse. 

The  Capsular  Ligament  ia  a  strong,  dense,  ligamentous  capsule,  embracing 
the  margin  of  the  acetabulum  above,  and  .surrounding  the  nock  of  tho  femur 
below.    Its  v^i^r  circum/ertiice  is  attached  to  llie  acetabulum  two  or  three 
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lines  external  to  the  cotyloid  ligament ;  but  opposite  tbe  notch  where  the 
margin  of  this  cavity  is  deficient,  it  is  conaocted  with  tbe  transiverse  ligament, 
and  t>y  a  few  fibres  to  ihe  edge  of  the  obturator  foramen.  lid  hwer  circum/erenoe 
surrouads  the  ueck  of  the  fumur,  being  attached,  in  front,  to  the  spiral  or  an- 
terior intertrocbantcrie  lino;  above,  to  the  bnse  of  the  neck;  behind,  to  the 
middle  of  ibe  neck  of  the  bone,  about  half  an  inch  above  the  posterior  inter- 
Irochanteriu  line.  It  is  muoli  thicker  at  the  upper  and  lore  part  of  the  joint 
whcro  the  greatest  arpount  of  resistance  is  roqu''''-''^.  than  below,  where  it  is 
thin,  loose,  and  longer  than  in  any  other  part.  Its  external  surface  (Fig,  194) 
is  rough,  uoverod  by  numerous  muscles,  and  separated  in  front  from  the  Psoas 
and  Itiacus  by  a  synovial  bursa,  which  not  unfnjquently  communicates  by  a 
circular  aperture  with  the  cavity  of  the  joint.  It  differs  from  the  capsular 
ligament  of  the  shoulder,  in  being  much  less  loose  and  lax,  and  in  not  being 
perforated  for  tbe  pa.ssagu  of  a  tendon. 

The  Ilio-femoral  Ligament  (Fig.  194)  is  an  accessory  band  of  fibres,  extending 
obliquely  across  the  front  of  trie  joint;  it  is  intimately  connected  with  the 
capsular  ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is  attached, 
above,  to  the  anterior  inferior  spine  of  the  iltum ;  below,  to  the  anterior  inter- 
trot:  hunter  ic  line. 

Tlie  Ligamentum  Teres  is  a  triangular  band  of  Cbres,  implanted,  by  its  apex, 
into  the  depression  a  little  behind  and  below  the  centre  of  the  head  of  the 
femur,  and  by  its  broad  base,  which  consists  of  two  bundles  of  fibres,  into  the 
margins  of  the  notch  at  the  bottom  of  the  acetabulum,  becoming  blended  with 
transverse  ligament.  It  is  formed  of  a  bundle  of  fibres,  the  thickuc.-^  and 
strength  of  which  arc  very  variable,  surrounded  by  a  tubular  sheath  of  synovial 
membrane.  Sometimes,  only  tho  synovial  fold  exists,  or  the  ligament  may  be 
aUosother  absent.  The  use  of  the  round  ligament  is  to  check  rotation  out- 
wards, as  well  as  adduction  in  the  flexed  position:  it  thus  assists  in  preventing 
dislocation  of  the  head  of  the  femur  forwards  and  outwards,  an  aocidcnt  likely 
to  occur  ftom  the  noeessary  mechanism  of  the  Joint,  if  not  provided  against 
by  this  ligament  and  the  thick  anterior  part  of  the  capsule.' 

The  Ciittjlud  Li'jiimail  is  a  ilbro-carlilaginous  rim  attached  to  the  margin  of 
the  acciiibulum,  tho cavity  of  which  it  deepens;  at  the  same  time  it  protects 
the  edges  of  the  bone,  and  fills  up  the  inequalities  on  its  surface.  It  is  pris- 
moid  in  form,  its  base  being  attached  to  the  margin  of  the  acetabulum,  ana  its 
opposite  edge  being  free  and  sharp ;  whilst  its  two  surfaces  are  invested  by 
synovial  membrane,  the  external  one  being  in  contact  with  the  cajvular  liga- 
ment, tho  internal  one  being  inclined  inwards  so  as  to  narrow  the  acetabulum 
and  embriice  the  cartilaginous  surface  of  the  bead  of  the  femur.  It  is  much 
thicker  above  and  behind  than  below  and  in  front,  and  consists  of  close  compact 
fibres,  which  arise  from  different  points  of  the  circumference  of  the  acetabulnm, 
and  interlace  with  each  other  at  very  acute  angles. 

The  T'-nnsv^sf  Ligammi  is  a  strong  flattened  band  of  fibres,  which  oroases 
the  notch  at  the  lower  part  of  the  acetabulum,  and  converts  it  into  a  foramen. 
It  is  continuous  at  each  side  with  the  cotyloid  ligament.  An  interval  is  left 
beneath  the  ligament  for  the  passage  of  nutrient  vessels  to  the  joinL 

The  Synovial  Mtmhraw  is  very  extensive.  Commencing  at  the  margin  of 
the  cartilaginous  surface  of  the  head  of  the  femur,  it  covers  all  that  [wrtion  of 
the  neck  which  is  contained  within  the  joint ;  from  tbe  head  it  is  reQected  on 
the  internal  surface  of  the  capsular  ligament,  covers  both  surfaoes  of  the 
cotyloid  ligament,  and  the  masA  of  fat  contained  in  the  fossa  at  the  bottom  uf 
the  acetabulum,  and  is  prolonged  in  the  form  of  a  tubular  sheath  around  the 
ligamentum  teres,  as  far  as  the  head  of  the  femur. 

The  Muscles  in  relation  with  the  joint  are,  in  front,  the  Psoas  and  Iliacus, 

*  See  an  intpn^tini;  nnnpr,  "On  tb<>  17*0  of  the  Rouoi]  Ligament  oT  the  HipJoial,"  bjr  iJr.  J. 
£tnitben.    Edtpbitrfjh  SiedKalJoumal,  \^^^. 
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rated  from  the  capsalar  ligament  by  a  synovial  burim;  above,  the  short 

of  the  Rectus  ana  Glutetw  Minimus,  the  latter  being  closely  adherent  to 

the  capsuU;  ioternally,  the  Obluralor  Exlcrnus  and  Pecliueu^;  behind,  the 

rPyriformis,  Gemellus  Suiwrior,  Obluralor  Intcrnua,  Gemellus  Inrerior,  Obtu 

'later  Externus,  and  Quauratus  Fcmoris. 

The  Arteries  supplying  the  joint  are  derived  from  tha  obturator,  sciatic,  in- 
ternal circumflex,  and  gluteal. 

The  Nerves  are  articular  branches  from  the  sacral  plexus,  great  sciatic,  obio- 
rator.  and  accessory  obturator  nerves. 

Actiow.  The  roovementa  of  the  hips,  like  all  enarthrodial  joints,  are  very 
extensive;  they  are,  Uexioo,  exteusiou,  adduction,  abduction,  circumductioQ, 
and  rotation. 

n.  KNEBJOINT. 

Tho  Knee  is  a  ginglymus,  or  hinge-joint;  the  bonca  entering  into  its  forma- 
ttion  ar«,  the  condyles  of  the  feraur  above,  the  head  of  the  tibia  below,  and  tha 
patella  in  front.    The  urticulnr  surfaces  are  covered  vrith  cartilage,  and  con- 
nected together  by  ligaments,  somo  of  which  are  placod  on  the  exterior  of  tha 
joint,  whilst  others  occupy  its  interior. 


External  Ligamentfi. 
Anterior,  or  Ligamontum  Patellse. 
Posterior,  or  Ligamentuia  Posttcum 

Winslowii. 
Internal  Lateral. 
Two  Kxternal  Lateral. 
Capsular. 


IntfrtiaJ  Lt/famenU. 
Anterior,  or  External  Cmcial. 
Pustcrior,  or  Internal  Crucial. 
Two  fiemilunar  Fibro-cariilagea, 
Transverse. 
Coronary. 

Ligamcutum  Mucosum. 
Ligamenta  Ataria. 


The  Anierior  Lifjameni,  or  Ligamentum  PalelJx  (Fig.  206),  is  that  portion  of 

the  common  tendon  of  the  extensor  muscles  of  tho  thigh  which  is  continued 

from  tho  patella  to  the  tubcrele  of  the  tibia,  supplying  the  place  of  an  anterior 

ligament.     It  i.s  a  strong,  flat,  lignmcntouA  band,  about  three  inches  in  length, 

ittacbed,  above,  to  tho  apex  of  the  patella  and  the  rough  depression  on  its 

^posterior  surface;  below,  to  the  lower  part  of  tho  tubcronity  of  tho  tibia;  its 

[superficial  flbres  being  continuous  across  tho  front  of  the  patella  with  those  of 

tho  tendon  of  the  Quadriceps  Extensor.     Two  synovial  rjursw  are  connectcl 

with  this  ligament  and  the  patella  ;  one  is  interposed  between  the  patella  and 

the  skin  covering  its  anterior  surface;  the  other  of  small  size,  between  the 

rligamentum  patella  and  the  upper  part  of  the  tuberosity  of  tho  tibia.     The 

erior  surface  of  thi.<i  ligament  is  separated  above  from  tho  knee-joint  by  a 
mass  of  adipose  ti.ssue;  it-s  latoral  margins  are  continuous  with  the  apo> 
neuroses  d«rivc(i  from  the  Vasti  muscles. 

The  PiaUrvir  fjigamrni,  Ligamcnium  Posiiatm  Winshwti  (Fig.  207),  is  a  broad, 
Gat,  fibrous  band,  which  covers  over  tho  whole  of  ihc  back  (lart  of  tho  joint. 
It  consists  of  two  lateral  pontons,  formed  chiefly  of  vertical  fibre*,  which  ariso 
above  from  the  condyles  of  the  femur,  and  are  connected  below  with  the  back 
part  of  the  head  of  the  tibiit,  being  closely  united  with  the  tendons  of  the  Gas- 
troi'ni3mius,  Plantari^,  and  PopMteus  muscles;  the  centra!  portion  is  formed  of 
fasciculi,  olili'juely  directcl  and  separated  from  one  anottier  by  apertures  for 
the  passage  of  vessels.  The  strongest  of  these  fasciculi  is  derived  from  the 
tendon  of  the  Semi- membra nosus,  and  passes  from  tho  back  part  of  the  inner 
tuberosity  of  the  tibia,  obliquely  upwardi^  and  outwards  to  the  back  part  of  the 
outer  condyle  of  the  femur.  The  posterior  ligament  forms  part  of  tlic  floor  of 
the  popliteal  space,  and  the  popliteal  artery  rests  upou  it. 

The  Intemat  Lateral  Li-jitment  is  a  broad,  flat,  meinbranoiis  band  thicker 
behind  than  ia  front,  and  siluuicd  nearer  to  the  back  than  the  front  uf  the  Joint. 
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It  is  attached,  above,  to  the  inner  tuberosity  of  the  femur ;  Wlow,  to  the  inner 
tuberosity  and  inner  surface  of  tlie  sliafl  of  the  tlhia,  to  the  extent  of  al)out 
two  inches.  It  is  crossed,  at  its  lower  part,  by  the  aponeurosU  of  the  SarloHiu, 
and  the  lecdoua  of  the  Gracilis  aud  S«ui-teuUiuMU»  niuacles,  a  synovial  bursa 

Pig.  206.— Bight  Sace-joiot.  Aotcrior  View.     Fig.  207.— Right  Edm-jihdl    Pocierior  Vu«. 


emu  rl 


rllV 


■?■' 


&vt: 


1 


r/ 1  i 


•  >  !  I  -A 


being  interpoMd.  Its  <iftp  surface  covers  the  anterior  portion  of  the  tenHon  of 
the  Berai-membranosus,  the  syuovial  membrane  of  the  joint,  and  the  inferior 
internal  articular  artery;  it  U  intimately  adherent  to  the  internal  setnilunar 
fibro-oartilage. 

The  Lont/  External  Lateral  Litjament  is  a  strong,  roanded,  .fibrous  cord,  iulu* 
ated  nearer  to  the  back  than  the  front  of  the  joint.  It  is  attached,  above,  to 
the  outer  condyle  of  the  femur;  below,  to  the  outer  part  of  the  he«d  of  the 
fibula.  Its  outer  sur/ace  is  covered  by  the  tendon  of  the  Biwps,  which  dividw 
at  its  insertion  into  two  parts,  separatc<l  by  the  ligament.  The  ligament  has, 
passing  beuenth  it,  the  tendon  of  the  l*oplit«us  muscle,  aud  the  Juferigr  exter* 
nal  articular  vessels  and  nerve. 

Tlic  .Skori  Estrrtuil  Lateral  Ligamtnt  is  an  accessory  bundle  of  fibres,  placed 
behind  and  parallel  with  the  preceding;  attached,  above,  to  the  lower  part  of 
the  outer  condyle  of  the  femur;  below,  to  the  snmtnit  of  the  styloid  process 
of  the  fibula.  This  ligament  is  intimately  connected  with  the  capsular  liga- 
ment, and  has,  passing  beneath  it,  the  tendon  of  the  Popliteus  musclo. 

The  Capsular  Liijament  consists  of  an  exceedingly  thin,  but  strong,  fibrana 
membrane,  which  fills  in  the  intervals  left  by  the  preceding  ligaments.  It  is 
attached  to  the  femur  immediatcty  above  its  articular  Kurfaco;  below,  to  the 
Tipper  border  and  sides  of  the  patella  and  the  margins  of  the  head  of  the  tibia 
and  interarticular  cnrtiUgos,  and  is  continuou!;  behind  with  the  posterior  liga- 
meuL    This  membrane  is  strengthened  by  fibrous  expansions,  derived  from 
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Fig.  208.— Rifht  Gne«.Jnint.      Showing  Id- 
teiaal  li^owots. 


Ft  « 


s 


V 


y. 


IrttA  from  tlie  Vasti  and  Crureus  maaclei^  and  from  the  Biceps,  Sat^ 
^llbd  teudoQ  of  the  Seini-mumbruuosUH. 

The  CnicialLnjamenta  are  two  interoaseoua  Jigamontoof  cousiderable  strength, 
ntnUed  in  lb«  iuterior  of  the  joint, 
nesrsr  its  posterior  tlian  its  anterior 
parL  They  are  called  crucial,  bccauM 
they  cro^  oaoh  othur,  somewhat  like 
the  linos  of  the  letter  X;  and  have  re- 
ceived the  names  anterior  and  pnsterioTf 
froni   the  position  of  their  attachment 

the  tibia. 
_  The  atUerior  or  external  crucial  liga- 
ment (Fijr.  208),  smaller  than  the  pos- 
terior, i.-;  attached  to  the  inner  side  of 
the  duproRaioQ  in  front  of  tho  Hpiue  of 
the  tibia,  being  blended  wiih  the  an- 
terior extremity  of  tho  external  semi- 
hmu*  fibro-cartiln;^,  and  j)ass)nK  ob- 
liquely upwards,  backwanis,  and  out- 
wards, is  iniiertcd  into  the  inner  and 
back  part  of  the  outer  oondyle  of  tho 
f«mur. 

The  po»ierior  or  internal  crucial  liga- 
ment in  larRer  in  sma,  but  less  oblique 
in  its  direction  than  the  anterior.  It  is 
■ttachud  to  the  buck  piirt  of  the  depres- 
aion  behind  the  spine  of  the  tibia,  and 
to  the  posterior  extremity  of  the  exter- 
nal aemilunar  flbro-cartilago;  and  passes 
upwards,  forwards,  and  inwards,  to  be 
inserted  into  the  outer  and  fore-part  of 
the  inner  condyle  of  the  femur.  Am  it 
creeses  the  anterior  crucial  ligament,  a 
fasciculus  is  given  off  from  it,  which 
bleuds  with  the  posterior  part  of  that  ligament.  It  is  in  relation,  in  iVont,witb 
the  anterior  crucial  ligament;  behind,  with  theJigameutum  pui>ticuin  Winslowii. 

The  Semilunar  Fibro-car- 
tilages    (Pig.  2U0)    arc    two     Fig-  S09.— ilead  of  Tituii.  with  Sranilunar  CartilugM,  etc 
crescentic    lamella),    which  Srea  from  abgvc.    Ki^tSUe. 

are  attached  to  tho  margins 
of  the  head  of  the  tibia,  and 
serve  to  deepen  its  surface 
for  articulation  with  the 
condyles  of  the  femur.  The 
circumference  of  each  car- 
lilai^  u  thick  and  convex; 
the  inner  free  border,  thin, 
and  concave.  Their  upper 
surfaces  are  concave,  and  in 
relation  with  tlie  condyles 
of  the  femur;  their  lower 
surfaces  are  flat,  and  rest 
upon  the  hc-ad  of  the  tibia. 
Each  cartilage  covers  nearly  the  outer  two-thirds  of  the  corresponding  nriicular 
Burimce  of  the  tibia,  leaving  the  inner  third  uucovercd ;  both  surfaces  are 
smooth,  and  invested  by  synovial  membrane. 

The  Internal  i^wnnt'funar  fibro-carlihge  is  nearly  semicircular  in  form,  a  little 
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elongated  from  before  backwards,  anfl  broai^er  bebind  than  in  front;  its  convex 
border  is  united  to  tlie  internal  Uitcral  ligamuiit,  luid  to  tlie  beud.  of  tiic  Vibia, 
by  means  of  the  coronary  ligaments ;  its  anterior  extremity,  thin  and  pointed, 
ia  firmly  implanted  into  a  depression  in  front  of  the  inner  articular  surface  of 
the  tibia;  its  posterior  eslremity  into  the  depression  behind  tho  spine,  between 
tbo  attachment  of  the  external  cartilage  and  posterior  crucial  ligament. 

Tho  External  Sauilmiar  Fihro-carlila-jt  forms  neiirly  an  entire  circle,  coverinff 
a  larger  portion  of  the  nrtictilar  surface  than  the  internal  one.  It  i8  grooved 
on  itB  outer  side,  for  the  tendon  of  the  Poplilens  muscle.  Its  circumference  ii 
held  in  connection  with  the  head  of  tbo  tibia,  by  means  of  the  coronary  liga- 
ments; and  its  two  extremities  arc  Srmly  implanted  in  iho  de])rei33ious  in  front 
and  behind  the  spine  of  tho  tibia.  These  extremities,  at  their  insertion,  are 
interposed  between  the  nttaohmcnlj*  of  the  internal  cartilage.  The  external 
gemilunar  fibro-cartilage  gives  off  from  \i&  anterior  hordtr  a  fasciculus,  which 
forms  the  transverse  ligament.  By  its  anterior  extremity,  it  is  continuous  with 
tho  anterior  crucial  ligament,  lis  posl/^rior  exircmi'/y  divides  into  throe  slips; 
two  of  those  pass  upwards  and  forwards,  and  are  inserted  into  the  oater  side  of 
the  iimur  tulwrosity  of  the  tibia,  one  in  fronti  tho  other  behind  the  posterior 
crucial  ligament;  the  third  fasciculus  is  inserted  into  tho  back  part  of  the 
anterior  crucial  ligament. 

The  7Vangverse  Ligamenl  is  a  band  of  fibres,  which  passes  transversely  from 
the  unleriur  convex  margin  of  the  external  semilunar  cartilage  to  ttio  antorior 
extremity  of  the  internal  cartilage;  its  thickness  varies  considerably  indifferent 
subieets. 

'f'lie  Coronary  Ligam/ntt  consi.'Jt  of  numerous  short  fibrous  bands,  which  con* 
Dect  the  convex  border  of  tjie  semilunar  cartilages  with  the  circumference  of 
the  head  of  the  tibia,  and  with  the  other  ligaments  surrounding  the  joint. 

The  Synovial  Membrane  of  iho  knco-joint  is  tho  largest  and  most  extensive  in 
the  body.  Comtnencing  at  the  upper  border  of  the  patella,  it  forms  a  large  eul- 
de-sac  beneath  the  Extensor  tendon  of  the  thigli ;  this  is  sometimes  replaced  by 
a  synovial  bursa  interposed  between  the  tendon  and  the  front  of  the  femur, 
which  in  some  subjects  communicates  with  the  synovial  membrane  of  the  knee- 
joint,  by  an  orifice  of  variable  size.  On  each  t-idc  of  the  patella,  the  synovial 
membrane  extends  beneath  tlic  aponcurof^is  of  tho  Yasti  muBclee,  and  more 
especiallv  beneath  that  of  tho  Vastus  Intcrnus;  and,  below  the  patella,  it  is 
separated  from  the  anterior  ligament  by  a  considerable  quantity  of  adipoM 
tissue.  In  tbi.s  KLtiiHlioti  it  sends  off  a  Iriangnlar  prolongation,  conlaiiiing  a  few 
ligamentous  fihrcs,  which  extends  from  tho  anterior  part  of  tho  joint  below  the 
patellii,  to  the  front  of  the  inter-oondyioid  notch.  This  fold  has  been  termed 
the  li^/amerUiim  mticosum.  The  Ugamenta  aiaria  consist  of  two  fringe-like  folds, 
which  extend  from  the  sides  of  the  liccamentum  mucosum,  upwards  and  outwards, 
to  the  sides  of  the  patella.  The  synovial  membrane  invests  the  semil  unar  llbro- 
carlilages,  and  on  the  back  jmrt  of  tlic  external  one  forms  a  cul-de-gae  brtween 
the  groove  on  its  surface,  auA.  tho  tendon  of  tho  Popliteus;  it  ia  continued  to 
the  articular  surface  of  the  ttbiu :  surrounds  the  crucial  ligaments,  and  the  inner 
surface  of  the  ligaments  which  inclose  the  joint;  lastly,  it  approaoliea  the  con- 
dyles of  the  femur,  and  from  them  is  continued  on  to  the  lower  part  of  the  front 
of  the  shaft.  The  pouch  of  synovial  membrane  between  the  extensor  tendon 
and  front  of  tho  femur  is  supported,  during  the  movements  of  the  knee,  by  a 
small  muscle,  the  Subcrureus,  which  is  inserted  into  it. 

The  arteries  supplying  the  joint  are  derived  from  the  nnastomotio  branch  of 
the  femoral,  articular  branches  of  the  popliteal,  and  recurrent  branch  of  the 
anterior  tibial. 

The  Nerves  are  derived  from  tho  obturator,  anterior  crural,  and  external  and 
internal  popliteal, 

Acii'ona. — The  knee-joint  allows  of  movements  of  flexion  and  extension,  and 
of  sliglit  rotation  inwards  and  outwards.    The  complicated  mechanism  of  this 
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renders  it  necessary  to  study  each  of  these  movements  separately,  pointing 
QUI  in<;i*leninlly  the  fiincuuns  of  cacti  of  the  prinuipal  cuiii|x>iiiiutd  of  tue  Joint. 
The  tibia  executes  a  rotatory  movement  during  ttexion  aruuiid  an  imaginary 
axis  drawn  transversely  tlirough  its  upper  end.  This  cau,<es  a  change  in  the 
apposition  of  the  tibia  and  femur.  Thii»,  in  extreme  extension,  it  is  the  anterior 
portion  of  the  tibia  which  u  in  contact  with  the  femur;  in  ibeaeminexud  posi- 
tion, iw  middle;  in  complete  flexion,  its  posterior  eilge.'  Aliso,  duriiig/exioa 
the  articular  surface  of  the  tibia,  covered  by  the  intcrarticular  cartilages,  glides 
backwards  on  the  femur.  The  |«itella  ia  attached  by  the  inexiensible  ligaraenmm 
paleltffi  to  the  tubercle  of  the  tibia,  and  as  the  tibia  glides  backwards,  the  patella 
falU  more  and  more  into  the  intcrcondyloid  notch  of  the  femur.  Theligamentum 
patellic  is  put  on  the  stretch  during  Huxion,  as  is  also  the  posterior  crucial  liga- 
ment in  extreme  Jiexion.  The  other  ligamcnla  arc  all  relaxed  by  flexion  of  the 
joint,  though  the  relaxation  of  the  anterior  crucial  ligament  is  very  trifling.  Id 
partial  flexion  of  the  kneo  before  the  ligamentum  patellaa  cuuius  upon  the 
stretch,  and  while  both  crucial  Hgamentanre  somewhat  relaxed,  some  rotation 
of  the  joint  ia  permitted.  Flexion  is  only  checked  during  life  by  the  contact 
of  the  leg  with  the  thigh.  In  exleitsinn^  the  Hgameninrn  patella]  becom&s  relaxed, 
and,  in  extreme  extension,  completely  so,  so  as  to  allow  free  lateral  movement 
to  ibe  patella,  which  then  rests  on  tiie  front  of  the  condyles  of  the  femur.  The 
other  ligaments  are  all  on  the  stretch.  When  the  limb  has  been  brought  into  a 
straight  line  extension  is  checked,  mainly  by  the  tension  of  the  posterior  crucial 
ligament.  The  movement't  oi  rotadon  of  which  the  knee  is  susooptible  are  per- 
mitted in  the  semiflexed  condition  by  the  partial  relaxation  of  both  crucial 
li;^ameiits,  aa  well  as  the  lateral  ligameuts.  Rol«liou  inwards  (or  pronation  of 
the  leg)  is  checked  by  the  anterior  crucial  ligaincni.  The  chief  agent  in  effecting 
this  movement  U  the  Popliteus  muscle.  RoUtion  outwards  (or  supination)  ia 
checked  by  the  posterior  crucial  ligament.  It  is  effected  mainly  by  ihc  Biceps. 
The  main  function  of  the  crucial  ligaments  is  to  act  as  a  direct  bond  of  union 
between  the  tibia  and  femur,  prevonting  the  former  b'jue  from  being  carried  too 
for  backwards  or  forwards.     They  also  assist  the  lateral  ligaments  in  resisting 

Iwiy  lateral  bending  of  the  joint.  The  interarticular  cartilages  are  intended,  as 
it  seems,  to  adapt  the  surface  of  the  tibia  lo  the  stiape  of  the  femur  to  a  certain 
extent,  so  as  to  dll  up  the  intervals  which  wonH  otherwise  be  lelt  in  the  varying 
positions  of  the  joint,  and  to  interrupt,  the  jars  which  would  bo  so  frequently 
irausiniltod  up  the  limb  in  jumping  or  falls  on  the  feet  The  patella  is  a  great 
defence  to  the  knee-joint  from  any  injury  inflicted  in  front,  and  it  distributea 
upon  a  large  and  tolerably  even  surface  during  kneeling  the  pressure  which 
would  otherwise  fall  upon  the  prominent  ridges  of  the  condyles:  it  also  aftords 
leverage  to  the  Quadriceps  Extensor  muscle  to  act  upon  the  tibia,  and  Mr.  Ward* 
baa  pointed  out  how  this  leverage  varies  in  the  various  positions  of  the  joint, 
so  that  the  action  of  the  muscle  produces  velocity  at  the  expense  of  force  in  the 
oommeucemcnt  of  exten.sion,  and,  on  the  contrary,  at  the  close  of  extension 
tend^  to  diminish  the  velocity,  and  therefore  the  shock  to  the  ligaments;  whilst 
in  the  standing  position  it  draws  the  tibia  powerfully  forwards,  and  thus  main- 
tains it  in  ita  plaoe. 
The  folds  of  synovial  membrane  and  the  fatty  processes  contained  in  them 
t,  as  it  seems,  mainly  as  padding  to  fill  up  interspaces  and  obviate  eoncussioiis. 
The  bur.-iaj  in  cr>nnection  wiih  ibe  synovial  membrane  will  be  found  described 
U)  connection  with  the  regional  anatomy  of  the  jjppliteal  space. 

rn.  ARTICUT-ATIONS  BETWEEN  THR  TIBTA  AND  FIBtn.A. 

The  articulations  between  the  tibia  and  Qbnla  are  eflceteil  by  ligaments  which 
connect  both  cxiremitii's,  as  well  as  the  shaits  of  the  bone.    They  may,  oonse- 
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quently,  be  subdivklcfl  into  tliree  seU.     1.  Superior  Tibio-fibular  articulaiion. 
2.  Middle  Tiliio-lilular  articulaiion,    3.  IiiUsriur  Tibio*fibuiar  artjcul&uou. 

1.  SuPKBiOR Tibiofibular  Akticulatiojt. 

This  articulation  is  an  artliro<lial  joint.  Tlie  uouliguous  surfaces  of  the  bow 
present  two  ilat  oval  surfaces  covered  with  cartilage,  and  conuctted  together  h\ 
thelbllowiug  ligaments: — 

Anterior  Superior  Tibio-fibular. 
Posterior  Superior  Tibio-fibular. 

Tha  Anttrior  Superior  Ligajnent  (Fig.  208)  consists  of  two  or  three  broad  »nd 
flat  bands,  which  pass  obliquely  upwards  and  inwards  from  the  head  of  the 
fibula  to  the  outer  tuberosity  of  tbo  libia. 

The  Pmtcrior  Sufterior  Litjameni  is  a  single  thick  and  broad  band,  which 
passes  from  the  back  part  of  the  head  of  the  fibula  to  llie  back  part  of  the  outer 
tuberosity  of  the  tibia.     It  is  covered  by  the  tendon  of  the  Popliteua  muscle. 

A  tS'i/noria I  Membrane  linos  this  articulation.  It  is  occasiouaUy  continuous 
with  tliat  of  the  knee-jolut  at  its  upper  aud  back  part. 

2.  Middle  Tibio-fibclab  Abticulatiox. 

An  interosseous  membrane  extends  between  the  contiguona  margins  of  the 
tibia  and  fibula,  and  separates  the  muscles  on  the  front  from  those  ou  the  back 
of  the  leg.  It  consists  of  a  thin  aponeurotic  lamina  composed  of  oblique  fibres, 
which  p.i3s  between  the  interosseous  ridges  on  the  two  bones.  It  is  broader 
above  than  below,  and  presents  at  its  upper  part  a  lar^c  oval  aperture  for  the 
passage  of  the  anterior  tibial  artery  forwards  to  the  anterior  a.>ipoct  of  ihe  leg; 
and  at  its  lower  part  an  opening  for  the  passage  of  the  anterior  peroneal  vessels. 
It  is  continuous  below  with  tlie  inferior  interosseous  ligament ;  aud  is  perforated 
in  numerous  parts  for  the  passage  of  small  vessels.  It  is  in  relation  in  front 
with  tlic  Tibialis  Autii;us,  Kxteusor  Longus  Digitorum,  Extensor  Proprius 
Poliioift,  Pcronous  Tertiiis,  and  the  anterior  tibial  vessels  and  nerve;  bonind, 
with  the  Tibialis  Posticus  and  Flexor  Longus  Pollicis. 

S.   IXFEBIOB  TlBIO-FlBULAR  ABTIClHiATIOS. 

Tliis  artienliuion  is  formetl  by  the  rough  convex  surface  of  the  inner  side 
of  the  lower  end  of  the  fibula,  connected  with  a  similar  rough  surface  on  the 
outor  side  uf  the  tibia.  Below,  to  the  extent  of  about  two  lines,  these  surfacflB 
are  smooth  and  covered  with  cartilage,  which  ia  continuous  with  that  of  the 
ankle-joint.     The  ligaments  of  this  joint  are — 

Inferior  Interosseous.  Posterior  Inferior  TJbio-fibular. 

Anterior  Inferior  Tibio-fihular.        Transverse. 

The  Inferior  Tnlerosffoiu  Lirjament  consists  of  numerous  short,  strong  fibrous 
bands,  which  pa.ss  between  the  contiguous  rough  surfaces  of  the  tibia  and 
fibula,  and  constitute  tho  chief  bond  of  union  between  the  bones.  This  liga- 
ment is  continuous,  above,  with  the  interosseous  membrane. 

Tho  Anierinr  In/frior  Urjamfttt  (Fig.  211)  is  a  flat  triangular  band  of  fibres. 
broader  below  than  above,  which  extends  obliquely  downwards  and  outwards 
between  ibe  adjacent  margins  of  the  tibia  and  fibula  on  tho  front  aspect  of  the 
articulation.  U  is  in  relation,  in  front,  with  the  Peroneus  Tertius,  the  aponeu- 
rosis of  the  leg,  and  the  integument;  beliind,  with  the  inferior  interoaaeous 
ligament ;  and  lies  in  contact  with  the  cartilage  covering  tho  .•wtragalos. 

Tlie  Posterior  hiferior  LtyamaU,  smaller  than  the  preceding,  is  disposed  in  ■ 
similar  manner  on  the  posterior  surface  of  tlie  articulation. 

The  Hyansvene  Ligament  ia  a  long  narrow  band,  continuous  with  the  pre- 
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Uog,  passing  transversely  across  the  back  of  the  joint,  from  the  external 

lleolus  to  the  tibia,  a  short  diittancc  from  its  malieolar  process.  This  liga- 
ment projects  below  the  margin  of  the  bones,  and  forms  part  of  the  artioulating 
surface  for  tho  astragalus. 

The  Sytinvt'ai  Membrane  lining  the  articular  surfaces  is  derived  fromtlaat  of 
^the  ankle-joint. 

Aeiiofu.  The  movement  permitted  in  these  articulations  is  limited  to  a  vary 
slight  gliding  of  the  articular  surfaces  one  upon  auothur. 


IV.  ANKLEJOINT. 

The  Antle  is  a  ginglymus  or  hingo  Joint.  The  hones  entering  into  ite  forma- 
tion are  the  lower  extremity  of  the  tibia  and  its  inulleolus,  and  the  malleolns 
of  the  fibula.  These  bones  are  united  above,  and  form  an  arch,  to  receive  the 
upper  convex  surface  of  the  astragalus  and  its  iwo  liitcr.al  facets.  The  bony 
surfnceii  are  covered  with  curtilage,  and  coiuieclud  tugutber  by  the  following 
^ligaments :—' 

Anterior.  Tntemal  Lateral. 

I  External  Lateral. 

Tlio  AfUerioT  or  Tifno- tarsal  Li'jament  (Fig.  210)  is  a  broad,  thin,  membranous 
layer,  attached,  above,  to  the  margin  of  the  articular  surface  of  the  tibia ;  below, 


Fig.  210. — ^AnU»-joiDt:  Tanal  and  Tareo-mrtxUnud  Articalatioiu. 
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lo  the  margin  of  the  astragalus,  in  front  of  its  articular  surface.  It  is  in  rela- 
tion, in  front,  with  the  extoiiwir  tondoiis  of  the  loot^,  with  tho  tendons  of  llie 
Tibialis  Amicus  and  Pcroneus  Teriius,  and  the  anterior  tibial  vessels  and  nerve; 
behind,  it  lies  in  contact  with  the  synovial  membrane. 

The  fntemal  Lateral  or  Deltoid  Ligament  consists  of  two  layers,  superficial 
and  deep.  The  i^iperficial  layer  is  a  strong,  flat,  triangular  band,  attached, 
ibove,  to  the  npe.x  and  anterior  and  posterior  borders  of  the  inner  malleolus. 
~^ie  most  anterior  fibres  pass  forwards  to  bo  inserted  into  the  scaphoid ;  the 
middle  descend  almost  perpendicularly  to  be  insened  into  the  os  calcis;  and 
the  jiostcrior  fibres  pass  backwards  and  oulwardd  lo  be  attached  to  the  inner 
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ride  of  the  ustragalua.  The  deeper  layer  consisia  of  a  short,  thick,  and  strong 
fasciculus,  whiuli  passes  from  the  apex  uf  the  malleolus  to  the  iQuer  surface  of 
the  aatragarus,  holow  the  articular  tfurfnco.  Tins  Ugamunt  is  covered  by  Iho 
teudous  of  Lhe  Tibialis  Posticus  and  F]e:cor  Lougus  Digitoruin  muscles. 

The  Exlenial  Laieral  Ligament  (Fig.  211)  consists  of  three  fasciculi,  taking 

Fig.  2L1.— Aakli>Joi&t:  Tarstt]  and  Tikr«<MneUUr8al  Articalattons.    Cxtcmot  View. 
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difft^ront  diroctiona,  anil  scpr^rated  by  distinct  intervals;  for  which  reason  it  19 
de^ioribcd  by  Hoinc  anatomists  as  three  distinct  ligaments.'  This  would  seem 
the  prefcnible  dot>cripLioii,  were  it  not  that  the  old  nomenclature  has  passed 
into  general  nso. 

The  anterior  /asciculvs,  the  shortest  of  the  three,  passes  from  the  anterior 
margin  of  ilie  summit  of  the  external  malleolus,  downwards  and  forwa^d!^  to 
the  astragalus,  in  front  of  iis  external  articular  facet. 

The  jKhitsrior  /aseiculns,  the  most  deeply  sentcd,  passes  from  the  depression 
at  the  inner  and  bock  part  of  the  external  mQlleolus  to  the  astragalus,  behind 
its  external  malleolar  facet.     Its  fibres  are  aluiotil  horizontal  in  direction. 

The  mid/Ue  fmcinilus,  the  longest  uf  the  tliree,  is  a  narrow  roundtni  conl, 
passing  from  the  apex  of  the  exlern«i!  malleolua  downwards  and  slightly  back- 
wards to  the  miildlu  of  the  outer  side  of  the  os  cnluis.  It  is  covered  by  tliu 
tendons  of  the  Peroneus  Longus  nnd  Peroneus  Brcvis. 

Thero  is  no  posterior  ligament,  its  jilaco  being  supplied  by  the  transverse 
ligament  of  the  Inferior  tibio-fibtilar  articulation. 

The  Synovial  Mejnhrane  invests  the  inner  surface  of  the  ligamenis,  nnd  sends 
a  duplicaturc  upwards  between  the  lower  extremities  of  the  tibia  and  fibula 
for  a  short  distance. 

Relations.  The  tendons,  vcs8el.11.  nnd  nerves  in  connection  with  the  joint  are, 
in  front,  from  within  outwards,  the  Tibialis  Anticu.t,  Kxtcn.wr  Proprias  Pollicis, 
anterior  tibial  vessels,  anterior  tibial  nerve,  E.xtcnsor  Communis  Digitomm, 
and  Pcronoijs  Tcrtius :  behind,  from  within  outwards,  Tibialis  Posticus,  Flexor 
Lottgus  Uigitoruni,  posterior  tibial  vessels,  posterior  tibial  nerve,  Flexor  Longus 
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Poiricij;,  and,  in  the  groove  behind  the  external  mAlteoIiia,  the  tendons  of  the 
i'oronaus  Lungus  and  Peroneus  Drevis. 

The  Arteries  aupplyin^  the  joint  are  derived  from  tho  malleoliir  branches  of 
tlie  anterior  tibial  ana  peroneal. 

The  Nerves  are  derived  from  the  anterior  tibial. 

Actions.    The  movomiitits  of  the  joini  are  limited  to  flexion  and  extension 
There  is  no  lateral  motion. 


V.  AKTICULATIONS  OP  TOE  TARSUS. 

These  articulations  may  be  subdivided  into  three  sets:  1.  Arttoulalion  of  the 
first  row  of  tarsal  bones.  2.  Articulation  of  the  second  row  of  tarsal  bouea. 
S.  ArLtcolatious  of  the  two  rowa  with  each  other. 

1.  Abticulatiox  of  the  First  Eow  of  Tarsal  Bo-ves, 

The  orticnlations  between  the  ostmgnlaa  and  os  ualuiB  are  two  in  number — 
anterior  and  posterior.  They  are  arthrodial  joints.  The  bones  are  connected 
togtftbcr  by  three  ligaments: — 

External  Calcaneo-astragaloid.  Posterior  Calcaneo-astragaloid. 

Interosacou.i. 

The  External  Calcanro-aslra^faloiJ  Ligament  (Fig.  211)  is  a  short  strong  fasci- 
cq1u»,  passing  from  the  outer  surface  of  the  astragalus,  immediately  beneath 
itiS  cxtcnial  malleolar  facet,  to  the  outer  edge  of  the  os  calcis.  It  is  placed  in 
front  of  the  middle  fasciculus  of  the  extL-rnal  lateral  ligament  of  the  ankle- 
joint,  .with  the  librcs  of  which  it  is  parallel. 

The  PojlerOtr  Caicaneo-aaira'jaioid  l,i«jtitnf^nt(P'\]^.  210)  coanecta  the  posterior 
extremity  of  tho  (Uitragalos  with  the  appcr  contiguous  surface  of  iho  oa  calcis; 
it  is  a  short  narrow  band,  the  fibres  of  wbJch  are  directed  obliquely  backwards 
and  inwards. 

The  ftUfiiy-iatona  Ligament  forms  tho  chief  bond  of  union  between  tho  bonos. 
It  consists  of  numerou.1  vertical  and  oblique  fil>rc-5i,  attached,  hy  one  extremity, 
to  the  groove  between  the  articulating  &u daces  of  the  astragalus;  by  the  other, 
to  a  corresponding  depression  on  the  upper  surface  of  tho  os  calcis.  It  is  very 
thick  and  strong,  ncing  at  len-st  an  inch  in  breadth  from  side  to  side,  and  serves 
to  unite  the  os  calcis  and  astragalus  solidly  together. 

The  Synovial  M^mhraws  (Fig.  218)  are  two  in  number:  one  for  tho  posterior 
calcaneo-astragaloid  articulation;  a  second  for  the  anterior  calcaiipo-iwtragalotd 
joint.  The  latter  synovial  membrane  is  continued  forwards  between  the  con- 
tiguous surfaces  of  the  astragalus  and  scaphoid  bones. 

2.  Articulations  of  titk  Second  Row  op  Tarsal  Boxes. 

The  articulations  between  the  scaphoid,  cuboid,  and  throe  cuneiform  are 
eS'ected  by  the  following  ligaments:^ 

Dorsal.  Plantar.  Interosseous, 

The  Dorsal  Li'jamenta  are  small  bands  of  parallel  fibres,  which  pass  from 
each  lK>ne  lo  the  neighboring  bones  with  which  it  artieulaics. 

The  Plnntar  Lifjam^nts  have  the  same  arrangemerit  on  the  plantar  surface. 

The  /n(erof9mus  Ligamenta  are  four  in  number.  They  consist  of  strong  trans- 
verse fibres,  which  pass  between  the  rough  non-articular  surfaces  of  adjoining 
bones.  There  is  one  between  the  sides  of  the  scaphoid  and  cuboid;  a  second 
between  the  internal  and  middle  cuneiform  bones;  a  third  between  the  middle 
and  external  cuneiform;  and  a  fourth  between  tho  external  cuneiform  and 
cuboid.  The  scaphoid  and  cuboid,  when  in  contact,  present  each  a  small 
articulating  facet,  covered  with  cartilage,  and  lined  either  by  a  HOparate  synovial 
membrane,  or  by  an  olD^et  from  the  common  tarsal  synovial  membrane. 
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Dorsal. 


Fig.  212. — Ligairiiils  nf  Piantar  Surrace  of 
ibe  Foot. 


8.  Abticdlatioxs  op  the  Two  Bows  of  the  Tarsus  with  each  other. 

Those  may  be  coaveoieiitly  ilividcd  iutu  tbrvo  tieU:  The  joint  between  the 
OS  calcia  nna  the  cubuiij.  Tim  iigameiilji  connecting  the  on  oalcis  with  the  sea* 
phoid.    The  joint  between  iho  astragalus  and  the  scaphoid. 

The  ligamonls  connecting  the  os  calcis  with  the  cuboid  are  Tour  in  number:— 

j  Superior  Calcanco-cuboid. 

(  Internal  Cal can co- cuboid  (Interosseous). 
•o^     .         S  I'Ong  Calcaneocuboid. 
l-jantar.    -j  ^^^^.^  Calcaneo-cuboid. 

The  Superior  Cakawo-euboid  U'jamml  (Fig.  211)  la  a  thin  and  narrow  fasci- 
culus which  passes  between  the  contigu- 
ona  surfaces  of  the  os  calcis  and  cuboid, 
on  the  dorsal  surface  of  the  joint. 

The  Internal  Cakanw-cuhoid  {Interoa- 
siom)  tiffamml  ^Fig.  211)  is  a  shorty  but 
thick  and  strong,  band  of  fihrcft,  arii^ing 
from  the  Os  calcis,  in  the  deep  groove 
which  intervenes  between  it  and  llie 
astragalus;  and  clo-^cly  blended,  at  its 
origin,  with  the  superior  calcaneo-Eca- 
phoid  ligament.  It  is  inserted  into  the 
inner  side  of  the  cuboid  bono.  This  liga- 
ment fnrmsoneof  the  chief  bonds  of  union 
between  the  first  and  second  row  of  the 
tarsus. 

The  Xojjj  Cnlcinteo-culfoid  (Fig.  213\ 
the  more  superficial  of  the  two  pinntar 
ligaments,  is  the  longest  of  all  tho  liga- 
ments of  tho  tarsus;  it  is  attached  to  the 
under  surface  of  the  os  calcis,  from  near 
tho  tuberosities,  as  far  forn-arda  as  the 
anterior  tubercle;  its  flbre.4  pass  forwards 
to  be  attached  to  the  ridge  on  the  under 
surfsice  of  the  cuboid  bone,  the  more  su- 
^^  perficial  fibres  being  continued  onwards 
UlA^m  lo    the  bai=es  of   the  second,  third,  and 

fourth  metatarsal  bones.  This  ligament 
crosses  the  groove  on  tbo  under  surface 
of  the  cuboid  bune,  converting  it  into  a 
canal  for  tho  ]mssago  of  the  tendon  of  the 
I'eroneus  Longus. 
'■"iv//t^B..*4  M'M  *  The  iihort  Calanieo-eubo'd  Lujamenl  lies 

nearer  to  the  bones  than  the  prccetling, 
'■'      '     '    f  from  which    it  is  separated   by  a  lictlo 

areolar  adipose  ti.<sue.  It  is  exccedingljr 
broad,  about  an  inch  in  length,  and  extends  from  the  tubercle  and  the  deprea- 
sion  in  front  of  it  on  the  (ore  part  of  the  under  surlace  of  the  os  calcis,  to  the 
inferior  surface  of  tlie  cuboid  bone  behind  the  jjeroncal  groove.  A  so{>arate 
svnovtal  membrane  is  found  in  the  calcaneo-cuboid  articulation. 
'  The  ligaments  connecting  the  os  calcis  with  the  scaphoid  are  two  in  number: — 

Superior  Calcaneo-scaphoid.  Inferior  Cnlcanco-scapboid, 

The  Superior  Calcan«o-^raj)boid  (Fig.  211)  arises,  as  already  mentioned,  with 
the  internal  caicaneo- cuboid  in  tho  deep  groove  between  the  at<traga1ua  and  os 
calcis ;  it  passes  forward  from  the  inner  si<lo  of  the  anterior  extremity  of  the 
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oaleis  to  tbe  outer  side  of  tbe  scaphoid  bone.    These  two  ligaments  resemble 

the  letter  Y,  bcin*;  blended  together  behind,  but  separated  in  front. 

The  fn/erior  Cakaneo-Maj^id  (Fig.  212)  is  by  far  the  larger  and-atronger  of 
the  two  ligameute  of  tfaia  articulation;  it  iii  a  broad  and  thick  band  of  libre.s 
which  passes  forwards  and  inwards  from  the  anterior  and  inner  extremity  of 
ibe  OS  calcis  to  the  under  surface  of  the  scaphoid  bone.  This  ligament  not  only 
serves  to  connect  the  os  vulcis  and  scuphuid,  but  supports  the  head  of  the  astrn- 
galus,  forming  part  of  the  ariicul.ir  eavily  in  which  it  i3  received,  lis  upper 
ntr/ace  is  lined  by  the  synovial  membrane  continued  from  the  anterior  calcaneo- 
afttrnpaloid  articulation.  Its  nruter  surface  is  in  contact  with  the  tendon  of  the 
Tibialis  Posticus  mu.'*cle.' 

The  articulation  between  the  astragalus  and  scapboid  is  an  arthrodial  joint; 
tbo  rounded  head  of  the  astrngalui)  being  received  into  the  concavity  formed 
by  the  posterior  surface  of  the  scaphoid,  the  anterior  articulating  surface  of  the 
calcaneuni,  and  tlio  upper  surface  of  the  calcaneo-scaphoid  ligament,  which  fills 
Dp  the  triangular  interval  between  tho»e  bones.  The  only  ligament  of  this 
joint  is  the  superior  astragal o-scaphoid,  a  broad  band,  which  passes  obliquely 
forwards  from  the  neck  of  the  astragalus  to  the  superior  surface  of  the  scaphoid 
bone.  It  is  thin  and  weak  in  texiuro,  and  covered  by  the  extensor  tendons. 
The  inferior  calcaneo-scaphoid  supplies  the  place  of  an  inferior  liyaraeut. 

The  Synovial  Hev\hranf  which  lines  the  joint  is  contiimed  forwards  from  the 
anterior  calcanco-astragaloid  articulation.  This  articulation  permits  of  consiile- 
rable  mobility;  but  its  feebleuess  Is  such  as  to  allow  occasionally  of  dislocatiuo 
fA  the  astragaluo. 

The  Synovial  Membranes  (Fig.  213)  found  in  the  articulations  of  the  tarsus 
ar«  four  in  number;  ofie  for  the  poi^terior  caluaneo-astrajjuloid  ariiculutiuu;  a 

Fig.  213.— Obliqao  Section  oftbo  Arliculalions  nrihc  Tutus  uit]  Meta(«r»U8. 
Bhowiau  tlie  Six  S^-nuviul  Miiulirttuvs. 
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teeond  for  the  anterior  calcaneo-nstragaloid  and  astragalo- scaphoid  articulations; 
B  Uitni  for  the  calcaaeo-cuboid  articuhiiinn ;  and  n/nttrlh  for  the  articuliitions 
of  ihe  scaphoid  with  the  three  cuneiform,  the  thrco  cunoiform  with  ejich  other, 
the  external  cuneiform  with  the  cuboid,  and  the  middle  aud  external  cuneiform 
with  the  bas9s  of  the  second  and  third  iiictatsirsal  bones.  The  prolongation 
which  lines  the  metatarsal  bones  passes  forwards  between  the  external  and 
middle  cuneiform  bones.  A  small  synovial  membrane  is  sometimes  found  be- 
tween tbe  contiguous  surfaces  of  the  scaphoid  and  cuboid  bones. 

Aetions.    The  moromonts  permitted  between  the  bones  of  the  first  row,  the 
utntgalus  and  os  calcis,  are  limited  to  a  gliding  upon  each  other  from  before 

'  Mr.  nsD<>o<-k  ■1escrit>fa  an  cxlcnsinti  of  thin  lignmrol  iipwarHs  no  ili«>  inner  side  of  the  foot, 
which  completes  ibeuKkcL  oftliv  joint  ia  that  direction.     iy%*tctt,  It^SO,  vol.  i.  p.  618. 
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b»ckwnnl;<,  and  from  side  to  side.  The  gliding  movement  which  takes  plao^ 
benvw[i  liio  lioiies  of  tlio  scoom]  row  is  very  alight,  the  articulation  between  tho 
»ca|)boid  ruid  cuneiform  bone*  being  more  movable  than  thoiieof  the  cunuiform 
Willi  each  other  and  with  tho  cuboid.  The  movement  which  takea  place  beiween 
the  two  rows  is  more  extensive,  and  consists  in  a  sort  of  rotation,  by  means  of 
whieh  tiie  t(oie  of  the  foot  may  be  slightly  flexed,  and  extended,  or  carried  io- 
vardd  and  outwards. 

TI.  TARSO-MKTATAKSAL  ARTICULATIONS. 

These  are  arlhrodial  joints.  The  bones  entering  into  their  formation  arc 
the  internni,  middle,  and  external  cuneiform,  and  the  cuboid,  which  articulate 
with  the  metatarsal  bouea  of  the  five  toes.  The  metatarsal  bone  of  the  great 
toe  articulata-i  with  the  internal  cuneiform;  that  of  the  second  is  deeply 
wedged  in  between  the  internal  and  external  cuneiform,  resting  against  the 
middle  cuueirorui,  and  being  the  moiit  titrongly  articulated  of  all  the  meta- 
t-irsnl  bones;  the  third  mot.it.irsal  artienlatcs  with  the  extremity  of  the  ex- 
ternal cuneiform;  llio  fourth  with  the  cuboid  and  external  cuneiform ;  and 
the  fifth  with  tli«  cuboid.  The  articular  surfaces  are  covered  with  cartilage, 
lined  by  synovial  inombrano,  and  coimuctcd  together  by  the  fulluwing 
ligaments : — 

Dorsal.  Plantar. 

Interostieoiis. 

The  Dorsal  Ligamenta  consist  of  strong,  flat,  fibrous  bands,  which  connect  the 
tarsal  with  the  metatarsal  bones.  The  first  metatarsal  is  connected  to  the 
internal  cuneiform  by  a  single  broad,  thin,  fibrous  band;  the  second  has  three 
dorsal  ligaments,  one  from  each  cuneiform  bone;  the  third  has  one  from  the 
external  cuneiform  ;  and  llie  fourth  and  fifth  have  one  each  from,  the  cuboid. 

Tho  Plantar  Litfammta  consist  of  longitudinal  and  oblique  fibrous  bands 
connecting  the  tarsal  and  metatarsal  bones,  but  disposed  with  less  regularity 
than  on  tlie  dorsal  surface.  Those  for  the  first  atid  second  rncialarsal  are  the 
most  strongly  marked;  the  second  and  third  metatarsal  receive  strong  fibrous 
bands,  which  pass  obliquely  across  from  the  internal  cuneiform;  the  plantar 
ligaments  of  the  fourth  and  fifth  metatarsal  consist  of  a  few  scanty  fibres 
derived  from  the  cuboid. 

The  In^rtifseatis  Li'jamenta  are  three  in  number:  internal,  middle,  and  ex- 
ternal. The  intn~nal  one  pn-wes  from  the  outer  extremity  of  the  internal 
cuneiform  to  the  adjacent  angle  of  the  second  metatarstal.  The  midnUe  one,  less 
strong  than  the  preceding,  connects  the  external  cuneiform  with  tho  adjacent 
angle  of  the  second  metatarsal.  Tho  txtTnal  interosseous  ligament  connects 
the  outer  angle  of  the  external  cuneiform  with  tho  adjacent  side  of  the  third 
metatarsal. 

The  Synovial  Mcmhrants  of  these  articolations  are  throe  in  number:  one  for 
the  metatarsal  bone  of  the  great  toe,  with  the  internal  cuneiform ;  one  for  the 
second  and  third  metatarsal  bones,  with  the  middle  and  external  cuneitbrin; 
this  is  a  part  of  the  great  tarsal  synovial  membrane;  and  one  for  the  fourth 
and  liflh  inutatar'^al  bones  with  the  cuboid.  The  gynovinl  membraaes  of  the 
tarsus  and  metatarsus  aro  thus  seen  to  be  six  in  number  (Fig.  218). 


Aariour.ATioNs  of  the  Mktataiwal  Bon'GS  with  each  otheb. 

The  Imsea  of  the  metatarsal  bones,  except  the  first,  are  connected  together  by 
dorsal,  plantar,  and  interosseous  ligaments.  The  rhual  and  j/tifntar  liffaments 
ijass  from  one  metatarsal  bone  to  another.  The  inlero«$foii4  Ugammtt  He  dce|ily 
between  tho  rough  non-articular  portionsof  their  lateral  surfaces.  The  articular 
(«urfaces  are  covered  with  cartilage,  and  provided  with  synovial  membrane, 
continued  forwards  from  the  tarso-meta tarsal  joints.     The  digital  extremities 
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of  the  metatarsal  bonea  are  united  by  the  transverse  metatarsal  ligament.  It 
cooaects  the  great  toe  with  the  rest  of  the  metatarsal  bones;  in  this  respect  it 
differs  from  the  transverse  ligament  in  the  hand. 

AdioTu.  The  movement  permitted  in  the  tarsal  ends  of  the  metatarsal  bones 
is  limited  to  a  slight  gliding  of  the  articular  surfaces  upon  one  another;  con- 
siderable motion,  however,  takes  place  in  the  digital  extremities. 

Vn.  METATARSO-PBALA.NGEAL  ABnCULATIONS. 

The  beads  of  the  metatarsal  bones  are  connected  with  the  concave  articular 
BtirTaces  of  the  first  phalanges  by  the  following  ligaments — 

Plantar.  Two  Lateral. 

They  are  arranged  precisely  similar  to  the  corresponding  parts  in  the  hand. 
The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dorsal  ligament. 

Actions.  The  movements  permitted  in  the  metatarso-phalangeal  articulations 
are  flexion,  extension,  abduction,  and  adduction. 

VIII.  ARTICULATIONS  OP  THE  PHALANGES. 

The  ligaments  of  these  articulations  are  similar  to  those  found  in  the  hand ; 
each  pair  of  phalanges  being  connected  by  an  anterior  or  plantar  and  two  lateral 
ligaments,  and  their  articular  surfaces  lined  by  synovial  membrane.  Their 
actions  are  also  similar. 


For  rnrther  information  on  this  enbject.  tbe  stmleDt  ia  rererred  to  Craveilhier's  "  Anatomie 
Descriptive;"  to  Dr.  Humphi^'s  work  on  the  "T^nmaa  Hkeleton.  inclndio^  the  Joints;"  and 
to  Arnold's  "  Tabals  ADntotmcfe,"  Fascic  4.  Pan  2.    Icooes  Articaloram  ct  LigameDtoram. 


The  Muscles  are  oonnectecl  with  the  bones,  cartilages,  ligaments,  and  skin, 
eillier  directly  or  through  the  intervention  of  tilm>ua  structures,  called  tendona 
or  apuneuroses.  Where  a  musele  is  attnched  to  bone  or  cartilage,  the  fibres 
terminate  io  blunt  extremities  upon  the  periosteum  or  perichondrium,  nnd  do 
not  come  into  direct  relation  with  the  osseous  or  carlilajfiooug  tissue.  Where 
muscles  are  coDDeeted  with  the  skin,  they  either  lie  as  a  flattened  layer  beneath 
it,  or  are  connected  with  its  areolar  tissue  by  larger  or  smaller  bundles  of  fibres, 
as  ill  the  muscles  of  the  face. 

The  rauHclea  vary  extremely  in  their  form.  In  the  limbs,  they  «re  of  con- 
.siderable  length,  especially  the  more  superficial  oness  the  deep  ones  being  gene- 
rally broad ;  thev  aurrouud  the  bonus,  and  form  au  importiuit  protection  to  the 
various  joints.  In  the  trunk,  they  are  brosid,  flaitcncd,  and  expanded,  forming 
the  pnrictes  of  the  cavities  which  ihey  inclose;  hence,  the  reason  of  the  tenn«, 
fofi7,  broad,  short,  etc.,  used  in  the  description  of  a  muscle. 

There  is  considerable  variation  in  the  arrangement  of  the  fibres  of  certain 
muscles  with  reference  to  the  tendons  to  which  tliey  are  att-iched.  In  some, 
the  tii>re.q  are  arranged  longitudinally,  and  terminate  at  either  end  in  a  narrow 
tendon.  If  the  fibres  converge,  like  the  plum&t  of  a  pen,  to  one  side  of  a  tendon, 
which  runs  the  entire  length  of  a  muscle,  the  muscle  is  said  to  be  penni/nrm,  ki 
the  Peronoi;  if  they  converge  to  both  sides  of  the  tendon,  the  muscle  is  called 
bipenni/orni,  as  the  licctus  Feinoris ;  if  they  converge  from  a  broad  surface  to  a 
narrow  tendinous  point,  the  muscle  is  said  to  be  radiated,  as  the  Temporal  and 
Glutei  muscles. 

They  dift'er  no  less  in  size:  the  Gastrocnemius  forms  the  chief  bulk  of  the 
back  of  the  leg,  and  the  fibres  of  the  Snrtorius  are  nearly  two  feet  in  length, 
whilst  the  Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a  grain, 
and  it}^  fibrty  are  not  more  than  two  linos  in  leiigtli. 

The  names  applied  to  the  various  muscles  have  been  derived;  1,  from  their 
situation,  as  the  Tibialis,  Uadialis,  Uloaris,  Veroneus;  2,  from  their  direction, 
aa  the  Rectus  Abdominis,  Obliqui  Capitis,  Tnmsversulis ;  3,  from  thoir  uscs,ati 
Flexors,  Extensors,  Abductors, etc.;  4,  from  their  shape,  as  the  Deltoid,  Trape- 
zius, Kbomboidcus;  5,  from  the  number  of  their  divisions,  as  the  Biceps,  ttie 
Triceps;  8,  from  their  points  of  Mtachmcnt,  as  the  Steriio-cleido  mastoid, 
Stcrno-hyoid,  Sternothyroid. 

In  the  description  oi  a  muscle,  the  tern>  origin  is  meant  to  imply  its  more 
fixed  or  central  iittachinent ;  and  the  term  inseriion  the  movable  point  npoo 
which  the  force  of  the  muscle  in  dircelcd  ;  bat  the  origin  is  absolutely  fixed  in 
only  a  very  smalt  number  of  nuirfcles,  such  as  those  of  the  face,  which  are 
attached  by  one  extremity  to  the  bone,  and  by  the  other  to  the  movable 
integument;  in  the  great  number,  the  muscle  can  be  made  to  act  from  either 
e.\tremity. 

In  the  dissection  of  the  muscles,  the  student  should  pay  especial  attention  to 
the  exact  orirfin,  inaertion^  and  actiotis  of  each,  and  its  more  important  rtlaliom 

'  IliQ  Mawlrt  nod  Foi^cud  ar«  described  cnnjointly,  in  order  thni  the  ittudcot  may  oonnder 
tlif  Brriinfr^iDt^nt  i)f  tlif  ]i»tlcr  id  his  JissfcUon  uf  the  rorraer.  It  is  rare  for  lb*-  Mud^-ut  of  snutonv 
in  this  tfiiintry  Io  hnrc  th(>  oppDrttioilr  c>r  dissecting  the  Tiuids  'CiurAtelv;  aot)  it  ia  for  thb  it>- 
koti.  as  w«Il  »N  Trvin  thv  clusi-  {uiinrctKiu  thiit  exitis  between  ihf  maKles  nnd  tbuir  invi^^aff 
annnmrciiDs.  thftt  ihf^v  nrt^  oonnidi^tYiI  1og(>ther.  Some  funeral  ob^orrfttions  aro  firat  mode  o& 
Inv  naiitumy  of  ibv  uiii«<:k-s  uoO  tiii^via.',  the  epcviul  descriptioa  Ijeiag  given  in  oonnecliga  viib 
the  difflei-i-oL  rirKii'DS. 
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whli  sorroundtng  parts.  An  accurate  knowledge  of  the  poiots  of  allachroent 
of  thu  muacles  U  of  great  iiiiporiaiicc  in  the  dotcrmi nation  of  (heir  aciiun.  By 
a  knowledge  of  the  action  of  the  musclfs,  the  surgeon  is  able  to  explain  the 
CMOses  of  displacement  in  various  forms  of  fracture,  and  the  causes  which  pro- 
dace  distortion  in  various  deformities,  and  consequently^  to  adopt  appropriaio 
treatment  in  each  case.  The  relations,  alcso,  of  some  of  the  muscles,  especially 
thf»ie  in  immediate  apposition  with  the  larger  bloodvesaels,  and  Uic  Murfiieu- 
morkinga  ehey  produce,  should  be  especially  remembered,  as  they  form  useful 
guides  in  the  application  of  a  ligature  to  those  vessels. 

Taultfw  are  woito,  glistening,  fibrous  cords,  varying  in  length  and  thickness, 
Mmctimes  round,  sometimes  flattened,  ofconsidcrable strength,  and  only  slightly 
elastic.  They  consist  ul must  entirely  of  white  fibrous  tissue,  tlieObrilsof  wbiuD 
hare  an  undulaUng  course  parnllel  with  each  other,  and  are  firmly  united 
together.  They  are  very  sparingly  supplied  with  bloodvessels,  the  smaller 
teodona  presenting  in  their  interior  not  a  trace  of  them.  Nerves  also  nro  not 
present  in  the  smaller  tendons;  but  the  larger  oncfi,  aa  the  tendo  Achillis, 
receive  nerves  which  auuoinnuuy  the  nutrient  vessels.  The  tendons  consist 
principally  of  a  substaticu  which  yields  gelatine. 

Ajioncuroscs  are  fibrous  membranes,  of  a  pearly-white  color,  iridescent,  glisten- 
ing, nod  similar  in  structure  to  the  tendons.  They  are  destitute  of  nerves,  and 
the  thicker  ones  only  sparingly  auppUod  with  bloodvessels. 

The  tendons  and  aponeuroses  are  connected,  on  the  one  hand,  with  the  mna* 
clcs;  and,  on  the  other  hand,  with  the  movablo  structttra<%,  as  the  bones,  carti- 
lagei,  ligaments,  fibrous  membranes  (for  instance,  the  sclerotic),  and  the  syno- 
vial membranes  (Subcruruus,  Subanconeus).  Where  thu  mui>cular  fibres  are  in 
a  direct  lino  with  those  of  the  tendon  or  aponeurosis,  tho  two  are  directly  con- 
tinuous, the  muscular  fibre  being  distinguishable  from  that  of  the  tendon  only 
by  it.<t  striation.  Dut  where  the  muscular  fibre  joins  tbo  tendon  or  aponeurosis 
&t  an  obliqrio  angle,  the  furmer  terminates,  according  to  "Kollikcr,  m  rounded 
extremities,  which  arc  received  into  corresponding  depressions  on  tin*  surface 
of  tho  latter,  tho  connective  tissue  between  the  fibres  being  continuous  with 
that  of  the  tendon.  The  latter  mode  of  attachment  occurs  in  all  the  penniforui 
and  bipenniform  muscles,  and  in  those  muscles  the  tendons  of  which  commencu 
in  a  membranous  form,  as  the  Gastrocnemius  and  Soleus. 

The  Fascia  {/ascia,  a  bandage)  are  fibro-areolar  or  aponcurolio  laminoi,  of 
variable  thicknca.s  and  strength,  found  in  nil  regions  of  tlie  \Kxly,  investing  the 
"  Tier  and  more  delicate  organs.     The  fasciffi  have  been  subdivided,  from  the 

ucture  which  they  present,  into  two  groups,  fibro-areolar  or  superficial  fascia), 
and  aponeurotic  or  deep  fascia. 

The  Jibro-arvohr  faada  is  found  immediately  beneath  the  integument  over 
almost  tho  entire  surface  of  the  body,  and  is  generally  known  as  the  mpcrjmal 
fa-fda.  It  connects  the  skin  with  the  deep  or  aponeurotic  fascia,  and  consists 
of  fibro-areolar  tissue,  containing  in  its  meshes  pellicles  of  fat  in  varying 
qnantity.  In  the  eyelids  and  scrotum,  where  adipose  tiwiuo  is  rarely  deposited, 
ibis  tissue  is  very  liable  to  serous  infiltration.  The  superficial  fascia  varies  in. 
thickness  in  differotit  parts  of  tho  bwly:  in  the  groin  it  is  so  thick  as  to  be 
capable  of  being  suhdivide^l  into  several  Inminre,  but  in  the  palm  of  the  band 
it  is  of  extreme  thinness,  and  intimately  adherent  to  the  integument.  Tlie 
superficial  fascia  is  ca[>able  of  separation  into  two  or  more  layers,  between 
which  are  found  tbo  superficial  vessels  and  nerves,  and  {superficial  lymphntic 
glands ;  as  tho  superficial  epigastric  vessels  in  the  abdominal  region,  the  radial 
and  ulnar  veins  in  the  forearm,  the  saphenous  veins  in  the  leg  and  thigh;  cer- 
tain cutaneous  muscles  are  also  situated  in  the  superficial  fascia,  as  the  Platysma 
Myoides  in  the  neck,  and  the  Orbicularis  Palpebrarum  around  the  eyelids. 
This  fajKin  is  most  distinct  at  the  lower  part  of  the  abdomen,  the  scrotum,  peri< 
omum,  and  extremities ;  is  very  thin  in  those  regions  where  muscular  fibres  are 
inserted  into  the  integument,  as  on  the  side  of  the  neck,  tlio  face,  and  around 
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the  margin  of  the  anus;  and  i«  almost  entirely  wanting-  in  the  palms  of  tli" 
huuds  and  soles  of  the  feet,  where  the  integument  is  iidht-rent  to  the  subjiiccnt 
aponeurosis.  The  superficial  fascia  connects  the  skin  to  the  subjacODt  parts, 
litcilitutes  the  moremeut  of  the  skin,  serves  as  a  8ott  nidus  for  the  passage  of 
vessels  and  nerves  to  the  inte^umout,  and  retains  the  wnrmth  of  tlic  body,  since 
tlie  adipose  tissue  contained  in  its  areolm  is  a  bad  conductor  of  calonc. 

The  ajwuettrotic  or  decfi  fascia  is  a  dense  inelastic  and  unyielding  fibrous 
membrane,  forming  sheaths  for  the  muscles,  and  affording  them  broad  surfaces 
for  attachment.  It  consists  of  shining  iendinou.s  fibro-s,  placed  parallel  with 
one  another,  and  connected  together  by  other  fibres  dihponed  in  a  reticular 
Tnanner.  It  is  usunlly  exposed  on  the  removal  of  the  superficial  fascia,  form* 
ing  ft  strong  investment,  which  not  only  binds  down  collectively  the  muscles 
in  each  region,  but  gives  u  80|>arate  sheath  to  each,  ns  M'ell  as  to  the  Teasola 
ond  nerves.  The  fa.*icix  arc  thick  in  unprotected  situations,  as  on  the  ootar 
side  of  a  limb,  and  thinner  on  the  inner  side.  Aponeurotic  fasciie  are 
divided  into  two  cla&scs,  aponeuroses  of  insertion,  and  aponeuroses  of  ia- 
vestment. 

The  aponeuroses  of  insertion  serve  for  the  insertion  of  muscles.  Some  of  theae 
are  formed  by  tlie  expansion  of  a  tendon  into  an  nponcurosis,  as,  for  instance, 
the  tendon  ot"  the  Sarturius ;  others  are  connected  directly  to  the  muscle,  as  the 
aponeuroses  of  the  abilominal  muscles. 

The  aponeuroses  of  investment  form  a  sheath  for  the  entire  limb,  as  well  as  for 
each  individual  muscle.  Many  aponeuroses,  however,  serve  both  for  invest- 
ment and  insertion.  Thus  the  aponeurosis  given  ofl'  from  the  tendon  of  the 
Biceps  of  the  arm  near  its  insertion  is  continuous  with,  and  partly  forms,  the 
investing  fascia  of  tlio  forearm,  and  give.-*  origin  to  llie  muscles  in  this  region. 
The  deep  fasciae  a.s8i8t  the  muscles  in  their  action,  bv  the  degree  of  ten.4)on  and 
pressure  Ihey  make  upon  their  surface;  and,  in  certain  Ritnations,  this  is  in- 
creased and  regulated  by  muscular  action,  as,  for  instance,  by  the  Tensor 
Vaginm  Femoris  and  (tIuU-us  Maximus  in  the  thigh,  by  the  Biceps  in  the  leg, 
and  Palmnris  Longus  in  tlic  hand.  In  the  limbs,  the  fascite  notonjv  invest  the 
euliro  limb,  but  give  off  septa,  which  separate  the  various  muscles,  and  are 
Qltaehod  beneath  to  the  puriusteum;  these  prolongations  of  fasciio  aro  usually 
spoken  of  as  intermnscular  septa. 

The  Muscles  and  Fascia  may  be  arranged,  according  to  the  general  diviaioa 
of  the  body,  into  those  of  the  head,  face,  and  nock  ;  those  of  the  trunk;  thoae 
of  the  upper  extremity ;  and  those  of  the  lower  extremity. 


MUSCLES  AND  FASCIA  OF  TEE  HEAD  AND  FACE. 


The  Muscles  of  the  Uead  and  Face  consist  of  ten  groups,  arranged  according 
to  the  region  in  which  they  are  situated. 

1.  Cranial  Region. 

2.  Auricular  Kegion. 
8,  Palpebral  Kcgiou. 

4.  Orbiifll  Hcgion. 

5.  Nasal  Begion. 


6.  Superior  Maxillary  Region. 

7.  Inferior  Maxillary  Region. 

8.  liitermaxill.iry  llegiou. 

fl.  Teinporo-maxilhiry  Region. 
10.  Ptery go-maxillary  Region. 


The  Musclca  contained  in  each  of  these  groups  are  the  following:— 

1.    Cranial  Region. 
Oecipito-  frontalis. 


2.  Auricular  Jicgion, 

Aitollcns  AuTcm. 
Attrahcn.?  Aurem. 
Rotiabena  Aureou 


8.  Palpebral  Htgiort, 

Orbicularis  Palpebrarum. 
Comigtttor  Supercilii. 
Levator  Palpebrw. 
Tousor  Tarsi. 


CRAMAL    KEQIOX. 
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4.  Orbital  Region, 
Levator  Piiipebno. 
Ractua  Supurior. 

Boctxu  Inferior. 
Bectas  Internus. 
Rectus  Rxtemu-t. 
Obi  iq  uu/ Superior. 
Obliquas  Inlcrior. 

5.  Natal  Region. 

Pynmidalis  Nngi. 

Levfttor  Labii  Saperioris  Alicque  Nasi. 

IHlntator  Naris  Posterior. 

Dilautor  Nnris  Atiicrior. 

Compressor  Nasi. 

Compressor  Nariura  Minor. 

Depressor  AUe  Nasi. 

6.  Superior  Maxillart/  Region, 
Levator  I^nhii  Su)»eriori.s. 
Levator  Auguli  Ohs- 


Zygomaticus  Major. 
Zjgomatious  Minor. 

7.  inferior  MaxiUary  Region, 
liovator  Liibii  Inferiorip. 
I^vpressor  Labii  Inferioris. 
Depressor  Angnli  Oris. 

8.  ItUfrntaxiUuTy  Region, 
Orbicularis  Oris. 
Buccinator. 

Ri&oriu& 

9.  Tern ji&rO' Max illarg  Region. 
Masseter. 

Tempo  ral. 

10.  PierygoMaxiUarg  Region. 
fterj-goicJeua  Externun. 
Pterj'goideua  Internna. 


1.  Crastat,  Regios— OCCIPTTO-yBOyTALlS. 

Dimeetion  {Vig.  2M|.  Tho  ln-xl  Ix-iiifr  »bnTri],  uid  n  Uock  placed  bcncnth  the  back  of  tbe 
0«ck,  make  ft  Tmiciil  im-jsinn  Ihrnugh  the  Bkin  fritm  hcfi^n-  hjickwArd«.  commciirin;;  qL  iW  root 
of  the  B««  in  fn.*ni,  and  IcTminatiu};  l>cbiiitl  at  thu  oi-(.'i|iilal  {)rDtgbeimoc<> :  make  n  xcrnuil  Id- 
ciiiuo  io  a  horitoDUl  direction  ntMigtlie  foreh«u(t  imA  rouml  tbe  aide  of  tbc  limil.  Trum  thv  uu- 

Flg.  214.— Di«««cli<>D  of  tbe  Head,  Puce,  and  Keck. 
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trrior  to  ihenoBtfrior  pxtirmily  of  ihi- prf'(!P<iing.  Kaiw  tlip  akio  id  front  frnni  Ihi^  sabjacent 
BiiiB<:le  from  wlow  apwurds ;  ibis  must  be  den*?  wth  vxtrptiif  crnn.  on  account  of  tbcir  inlitnatA 
nnlnn.  The  ii^ndim  of  tbo  mnsclr  u  hc%l  aroiilt-il  l>r  mnoiringtiw  iotcgiineDt  from  tbc  outer 
snrTacQ  of  tb«  Tcsscli  aad  DcrvfK  vrblvb  Uc  betneea  iho  two. 

The  supfrrfieial  ffveia  in  the  cranial  region  is  a  firm,  dense  layer,  intimately 
adlierent  to  tbe  integamcnt.  and  to  theOcoipito-frontnlis  and  its  tendinous  apo- 

neurogis;  ii  is  continuous,  behind,  with  the  superficial  fa.-^cia  at  the  back  part 
of  the  neck;  and,  laterally,  1.1  continued  over  tbc  temporal  aponeurosis;  it 
contains  between  it*  laycr.<  tbe  small  muscles  of  the  auricle,  and  the  superficial 
tem[H)ral  voiiwis  and  8U]>crfieial  ncrvo^. 
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The  Oceipito-frontali'a  (Fig.  215)  is  a  broad  musculo- fibrous  layr^r,  whieb  covera 
the  whole  of  ODC  side  of  the  vertex  of  tlic  Jikull,  from  the  ocuipul  to  the  «y^ 

Fig.  315.— MuscIm  of  tbe  Head,  F«c«,  ami  N«ck. 
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It  consists  of  two  muscular  slips,  sepflrated  by  an  intervening  tenilin<Mis 
iRfmieuroHiB.  The  oceipitai portmty  thin,  quaurilateral  in  fonn,aud  about  an  icch 
.iiid  a  half  in  length,  arises  from  the  outer  two-thirds  of  the  superior  corved  Htifl 
of  the  oc<:ipital  bone,  and  from  the  mastoid  portion  of  the  temporal.  Its  fibres 
of  origin  are  tendtnims,  but  tbev  soon  become  muscular,  and  iLscend  in  u  parallel 
direction  to  terminate  in  the  tendluoua  aponeurosis.  The  /rtmial  pnriion  is  ihio, 
of  a  quadrilutcrnl  foroi,  and  iitiimntol^r  adherent  to  the  skin.  It  is  broader,  ild 
fibres  are  longer,  nnd  their  structure  paler  than  the  occipital  portion.  Its  io- 
ternal  fibres  are  continuous  with  those  of  the  P^ramidalis  Nasi.  lis  middle 
fibres  become  blended  with  the  Corrugator  Supcrcilii  and  Orbicularis:  Add  the 
outer  fibres  are  nUo  blcnried  with  the  latter  muscle  over  the  external  angular 
process.     I''rom  this  attachment,  the  fibres  are  dirocl«d  upwards  and  join  tb« 
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aponeurosis  below  the  coronal  suture.  The  inner  margios  of  the  two  TroDtAl 
jwrtious  of  the  muscle  are  joined  together  for  some  distance  above  the  root  of 
the  noau;  but  between  the  oooipital  portions  there  is  a  coasiderablo  though 
variable  interval. 

The  a/»trteurwi'4  covers  the  upper  part  of  the  vertex  of  the  skull,  1>eing  oon* 
tiououd  acros:^  the  middle  line  with  the  aponeurosis  of  the  opiKinite  musele. 
Behind,  it  13  attached,  in  the  interval  between  the  occipital  origius,  to  the  occi* 
pitul  protubcrunuu  and  superior  curved  lines  above  the  attachmeat  of  the  Tra- 
pezius; In  front,  it  forms  a  tihort  angular  proU>ugation  Iwtweeu  the  frontal 
portions;  and  on  each  side,  it  has  connected  with  it  the  Attollens  Aurem  and 
Attnihuns  Aurem  mu»clea ;  in  this  situation  it  loses  ha  aponeurotic  character. 
and  is  continued  over  the  temporal  fascia  to  the  zygoma  by  a  layer  of  taminaietl 
areolar  tissue.  This  aponeurosiij  h  clo!»eJy  connected  to  the  integument  by  a 
denaa  fibro-cellular  tissue,  which  contains  much  granular  fitU^  and  in  which 
ramifr  the  nuracrotLs  vcjwel.s  and  nerves  of  the  integument;  it  is  loosely  con- 
aeototl  with  the  pericranium  by  a  quaulity  of  loose  cellular  tissue,  which  allows 
of  a  considerable  degree  of  movement  of  "the  integument. 

.Wrwfj,  The  frontal  jvortion  of  the  Occipito-frotitalig  isgupplied  bythe  facial 
nerve;  its  occipital  portion  by  the  posterior  auricujur  branch  of  the  facial,  and 
■omeiimea  bv  the  small  occipitaL 

Actiims,  The  frontal  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose;  at  the  same  time  throwing  the  integument  of  the 
forehead  into  transverse  wrinkles,  a  predominant  expression  in  the  emotionii 
of  delight.  By  brinying  alteruattily  inio  action  the  occipital  and  frontal  poT' 
tions,  the  entire  scalp  may  be  moved  from  before  backwards. 


S.  Ai'mcuLAnBEGioy.    (Fig.  215.) 

Attollens  Aurem.  Attrahens  Aurem. 

Kclrahens  Aurem. 

Thesw  three  small  muscles  are  placed  immediately  beneath  the  skin  around 
the  external  ear.  In  man,  in  whom  the  external  ear  ia  almost  immovable,  they 
are  ruditnenmry.  They  are  the  analogues  of  large  ftod  imjKirtant  musoles  in 
some  of  the  mammalia. 

OtiMU'eti'/n.  Tbix  rii^iiirrs  contidornlflv  can:,  nod  hIiouIO  fw  pcrrunoed  in  llic  Mlurio^ 
tnunni'r:  To  espuso  tht-  AtUiIleai  Auwiu  :  ilrnw  the  pinnft  or  broad  pari  of  the  ear  downwards, 
when  a  Ibdsu  band  vrill  bv  fcU  lM:u<.-ulb  llit*  i^kiu.  )>ut%itig  fr'>iu  ibir  f'nK  of  tliu  li<rud  lo  ibc  upper 
fwrt  i>r  tbti  (TOtiftiti :  hv  divitlib;.'  tln^  ^kin  u<ri-r  tbo  IrniloU,  in  a  dircolion  rmin  liflovr  )i|iA-ar<)il, 
aaJ  thrn  n.'fli  ttiiiir  it  on  lat-b  sidi-,  lb«  tuiisclo  is  fApo^rd.  T«  Mug  into  vii-w  iho  Alirahi-us 
Aun'Ri.  <ltjir  liir  hV-li\  I>n<-kur:ir<l4  l>r  ini-uaa  of  k  hook,  i»hi-n  the  mimclc  will  In-  tniide  Iciiff.  unil 
miij-  bn  exiit»r<l  io  a  timiUr  tnaniK-r  to  ihc  pn-fcding.  To  fxpos*'  the  Ki'tmhius  Aurvm,  draw 
tbi;  pinon  rnrwanh.  wbru  ibi'  muoalc  tx-inK  niiid«  ti-n^C  mar  Itc  fell  bt'tuiith  llii:  !>kin.  uI  ilD  imtcr^ 
tlitn  inU)  ibe  back  part  at  ttw  concba,  and  muy  In  i-xirawd  ia  tbo  ^mo  maaavr  as  the  ollior 

The  Attollens  A'lrem^  the  largest  of  the  three,  is  thin,  and  fun-shaped;  its 
fibres  arise  from  the  aponeurosis  of  the  occipito  frontalis,  and  converge  to  bo 
inserted  by  n  thiu,  flattened  tendon  into  the  upper  part  of  the  cranial  sarfacd 
of  the  pinna. 

ItrUuinnt.  Externally,  with  the  integument;  mtcmalhf^  with  the  temporal 
aponeurosis. 

Tlio  /iHrft/«r»w  Aurfrm^  the  smalleat  of  the  three,  is  thin,  fan-shaped,  and  its 
fibres  pale  and  indistinct;  they  arise  from  the  lateral  edge  of  the  apouuuroxis 
of  the  Occipiin-frontalis,  and  converge  to  be  inserted  into  a  prujoctioa  on  the 
fVoftt  of  the  lielix. 

Relnti'ina.  iCxttmaVy,  with  the  skin;  hUcmaUij^  with  the  temporal  fascia, 
which  sepnralds  it  from  the  temporal  artery  and  vein. 

The  /ittreJimg  Aurtm  consists  of  two  or  three  fleshy  fasciculi,  which  arise 
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tyora  the  ma-itoid  ponion  of  the  temporal  bone  by  short  nponcurolic  fibres. 
They  uro  iu.fcrt<iU  luto  the  lower  |wirt  of  the  crauial  surfoce  oi"  the  concha. 

Hciations  ExlemaUij,  with  the  integunioin;  intemaUy,  with  the  mastoid 
portion  of  the  tem]>oral  bone. 

Nerves.  The  Attollena  Aurein  is  auppliad  by  the  fimall  occipital;  the  Aitra- 
hena  Aurern,  by  the  facial ;  aud  iho  Kelraheiis  Aurem,  by  the  posterior  auricular 
brduch  of  the  facial. 

Actions,  In  man,  these  niu.-wles  possess  very  littlo  action  ;  ilic  Attollens 
Aurcm  slightly  raises  the  car;  the  Attrahens  Aurcm  draws  it  forwards  and 
upwards;  aud  the  Ketrahuus  Aureiu  draws  it  backwards. 


K 


S.  Palpebral  Rbgios.    (Fig.  215.) 


Levator  Palpebne. 
Tensor  Tarsi. 


Orbicularis  Palpebrarum. 

Corrugator  Supuruilii. 

T^itMeetion  (Fif^.  214).  la  orJ^r  lo  expose  lite  muscles  of  tlic  race,  contionc  ihc  lon;ntudiaal 
tncUion.  made  in  the  tlbseclJoD  of  tin*  Occimto-frKiiiulis,  donu  tlie  mediuD  liue  uf  ilie  fi4cc  to  the 
tip  of  the  nose,  and  frnm  lliU  point  onwarus  to  tbe  upper  lip ;  aud  carry  another  ini:i»ioa  u\ong 
the  mnrgin  of  tbc  lip  to  ihu  kd^'Ic  nf  the  mumh,  nu<l  iruit»vrntcly  acnm  tbe  bcu  to  the  aa^e  e4 
Tbe  jiiw.  Thea  nmke  an  mcision  in  fronL  of  llic  exlern-tl  riir,  from  tbe  ansle  of  tbe  )iiw  upwardm. 
toJuiD  tlio  tritiisverac  Incision  iniidti  iu  rxpusio;;  tba  Occ^ipito-frou talis.  These  incisions  inclfltlo 
a  EODarCfikapcd  tlup,  wbieh  ttliDtild  be  ri<nit>vc'il  in  tb«  direction  niiirk^d  in  tlm  Bgum,  with  c»re, 
u  tm  muBclos  at  somo  points  are  intimfttcly  tulbercnl  to  the  interment. 

Tho  Orhictilant  Palpebrarum  is  a  sphincter  muscle,  which  surrounds  the  cir- 
cutnroreiice  of  tho  orbit  and  eyelids.  TtariBci^  from  the  internal  aitgular  nroccfxi 
of  the  frontal  bone,  ft-om  tho  na*il  process  of  tho  superior  maxillary  in  front 
of  the  lachryinul  groove,  and  frum  the  anterior  surface  and  borders  of  a  short 
tendon,  iho  lcnilo-p.ilpebmruiii,  plnccd  at  tho  inner  angle  of  tho  orbit.  From 
this  origin,  the  fibre;^  are  directed  outwards,  forming  a  broad,  thin,  and  flat  layer, 
which  covers  the  eyelids,  surrounds  tho  circiimfcrcnco  of  tho  orbit,  and  spreads 
out  over  tho  tcmpto,  and  downwards  on  the  cheek,  becoming  blended  with  the 
OwjipiLo-frinitalis  and  Curnigator  Supurciiii.  The  jwilpehnil  norliou  (ciliaria) 
of  the  Orbicularis  is  thin  and  pale;  it  arises  from  the  bifurcation  of  the  teudo 
palpebrarum,  aud  forms  a  series  of  concentric  curves,  which  are  united  on  the 
outer  side  of  the  eyelids  at  an  acute  angle  by  a  cellular  raphi?,  some  being 
inserted  into  the  external  tarsal  lig.tmcnt  and  malar  bone.  The  orbicular  por- 
tion (orbicularis  latua)  is  thicker  and  of  a  reddish  color:  ita  fibres  aro  well 
developed,  and  form  complete  ellipses. 

RtkttuiHS.  By  its  snprrjkial  xur/nce,  with  the  integument.  By  its  deep g%tr/aef, 
above,  with  the  Occipitofroiiliilis  and  Corrugatur  SuperciliS,  with  which  it  is 
intimately  blended,  and  with  tho  suprft-orbital  vessels  and  ncrvo;  below,  it 
covers,  tho  lachrymal  sac,  and  the  origin  of  the  Levator  Labii  Superiorisr  and 
the  Levator  Labii  Siiperioris  Aliequo  Nasi  muscles.  jTiiemallj/,  it  isoecasionallj 
"blended  with  the  Pyramidalls  Nasi.  ExternnUi/,  it  lies  on  tne  temporal  fas^^ia. 
On  the  eyelids,  it  is  ecparatcd  from  tho  conjunctiva  by  a  fibrous  membrauo  and 
the  tarsal  curtilages. 

Tlie  l^t'li  pnfpef>mn(m  (tendo  oculi)  is  a  short  tendon,  about  two  linea  in 
length  and  one  in  breadth,  attauhed  to  the  nasal  ijrociws  of  the  nuperior  maxillaiy 
bone  in  fi-ont  of  the  lachrymal  grpove.  Crossing  tho  lachrymal  sac,  it  divides 
into  two  part.*,  each  division  being  attached  to  the  inner  e.xtreniity  of  the  corre- 
Hponding  tarsal  cartilage.  As  the  tendon  crosses  the  lachryinaf  sac,  a  strung 
aponeurotic  lamina  is  given  off  from  the  posterior  surface,  which  expands  over 
the  sac,  and  is  attached  to  the  ridge  on  the  lachrymal  bone.  This  is  the  rcllocted 
aponeurosis  of  the  tendo  pilpebrarum. 

The  Oorritgalor  Su/tercilti  is  a  small,  narrow,  ]>yramidal  muscle,  placed  at  ibo 
inner  extremity  of  the  eyebrow,  beneath  the  Occipitofrontalia  and  Orbiciilari.s 
Palpebrarum  muscles.    It  arises  from  the  inner  extremity  of  tbo  superciliary 
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ridgo;  frotn  whence  iu  iibres  pass  upwards  and  outwards,  to  be  inserted  into 
tho  under  fiurfuco  of  the  orbicularis,  opposite  the  middle  of  the  orbital  vcb. 

Rehuiom.  By  its  ai^erior  aur/ace,  with  ilic  Owsipito-frontalis  and  Orbicularis 
Palpebrarum  muscles.  By  its  posUrior  sto'/ace,  with  the  froutal  bono  and  supra- 
trochlear nerve. 

Th^  Levator  PalpehramW  be  described  with  the  musolca  of  the  orbital  rej^ton. 

The  Tensor  Tarsi  is  a  small  thin  mugcle,  about  three  lin&i  in  breadth  ana  eix 
in  length,  situated  at  the  inner  side  of  the  orbit,  behind  the  1endo  oouli.  It 
arises  from  the  crest  and  adjacent  part  of  the  orbital  surface  of  tlio  lachrymal 
bone,  and  passing  across  the  lachrymal  sac,  divides  into  two  slip!:i,  which  cover 
the  lachrymal  canaU,  and  are  inserted  into  the  tarsal  cartilages  near  tlio  puncUi 
laehrymalia.  Its  fibres  appear  to  be  continuous  with  those  of  the  palpebral 
portion  of  tho  Orbicularis;  it  is  occasionally  very  indistinct. 

Nerves.  TTic  Orbicularis  Palpebrarum,  Corrugator  Supercilii,  and  Tensor 
Tarsi  are  supplied  bv  the  faciul  uervc. 

Aciiorvi.  Tne  Orbicularis  Palnehrarum  is  tho  sphincter  muscloof  the  eyelids. 
The  palpebral  portion  acts  involuntarily  in  closing  the  lids,  and  independently 
of  the  orbteular  portion,  which  is  subject  to  the  wilL  Wheu  the  Uiiliro  muscle 
is  brought  into  action,  tho  integument  of  tho  forehead,  temple,  and  check  Is 
drawn  inwards  towards  the  inner  angle  of  the  eye,  and  the  eyelids  are  firmly 
closed.  The  Levator  Palpobne  is  tho  direct  antagouist  of  this  muscle ;  it  raises 
the  upper  eyelid  and  exposes  the  globe.  The  Corrugator  Supercilii  draws  the 
eyebrow  downwards  and  inwards,  producing  the  vertical  wrinkles  of  the  fore- 
head. This  muscle  may  be  regarded  as  the  principal  agent  in  the  expreaston 
of  grief.  The  Tensor  Tarsi  draws  the  eyelids  and  the  extremities  of  the  lachry- 
mal canals  inwards,  and  compresties  them  against  the  surface  of  the  globe  of  tn9 1 
eye;  thu>3  placing  tliem  in  tho  most  favorable  situation  for  receiving  the  tears. 
It  serves,  also,  to  compress  the  lachrymal  sac. 


fDi»Mion.    To  pjwo  ihfi  tnviiy  of  th«  orbit,  remove  the  akiillcip  nod  bruin  :  ibcb  snir  throoph 
witk 
bat  do  Dot  remove  it,  as  thtt  woali]  destroy  Oie  pulltj  of  the  ObliquuH  ^Sufterior. 


4,  Orbital  Rkoios.    (Fig.  216.) 

Levator  Palpebraj  Supcriom.         Pectus  Tntemas. 
Rectus  Superior.  Iteutus  Kxtcrnaa. 

Rectus  Inferior.  Ubliquus  Superior. 

Obliquus  Inferior. 


0  pre 
tb«  frootal  hoae  at  the  inner  extremity  of  tbe  Bnnnwrbital  riil^e,  nod  extemallr  at  ita  jaDctioii 

hiD  roof  or 
iperciliury  ^ 
destroy  toe  pulley  of  the  ObliuuuH  :Snrtenor.    Wbon  ike 


T 

Brenk  in  pieces  the  thm  roof  or  the  orbit  hv  u  few  Klipht  blows  of  tbc  hammeri 

of  Um 


with  ibe  BiHiiir. 

ROil  Uke  il  away ;  drive  forward  ibe  Ruperciliiir 


ponioQ  of  the  frootal  bone  by  a  smart  stroke. 


fragments  are  clearetl  away,  tbe  periosleam  of  tbe  orbil  will  be  expo»etl:  tbis  being  removed. 
toother  with  tbe  fat  which  fills  the  cikvltr  of  the  orbit,  the  several  mnsclca  of  Ibis  regioo  caa 
be  eiatnioe't.  Tbe  diiiiiecliuD  will  be  rueililattnl  by  disleodiog  tbe  globe  of  the  eye.  In  order  lo 
elTeet  Ihi3.  pnnctorc  the  optic  oerve  nenr  tbc  cycltiiU,  with  a  curved  needle,  imd  push  the  needle 
oawards  ioto  the  globe;  lasert  the  poiul  of  a  bluwpiiM!  ihrouch  thie  aperture,  aod  force  a  little 
ftir  into  the  cavity  of  the  eyeball ;  then  apply  a  liipiture  rimnd  tho  oervQ  so  as  to  prerctiL  the  air 
e«capiug.    Tbc  globe  bcioj;  aow  drawD  fonrards.  Ibe  mnsclee  will  be  p&t  gpoo  tbe  ntreU'h. 

The  LrvaOir  Palpthrse  Superioris  is  thin,  flat,  and  triangular  in  shape.      It 
arises  from  the  under  surface  of  the  lessor  wing  of  tho  sphenoid,  immediately 
in  fr<mt  of  the  optie  foramen ;  and  is  inserted,  by  a  broad  aponeurosis,  into  tho 
upper  border  of  the  superior  tarsal  cartilage.     At  its  origin,  it  is  narrow  and. 
tendinous:  butsoou  become.'?  broad  and  fleshy, and  finally  terminates  in  a  broadJ 

'  ■    By  Its  up})er  Mir/ocs,  with  the  frontal  nerve  and  artery,  tho  perioa- 

taum  of  the  orbit;  und,  in  front,  with  the  inner  surface  of  the  broad  taraal 
ligament.  By  its  under  surface^  with  the  Superior  Rectus;  and  in  the  lid,  with 
the  conjunctiva,     A  small  branoh  of  tho  third  nerve  enters  its  under  surfaco. 

The  Rrcttu  Superior,  1.\\c>  thinnest  and  narrowest  of  the  four   Recti,  arises, 
from  the  upper  marjiiu  of  the  optic  foramen,  beneath  the  Levator  Pal[Mjbra 
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ati(t  Superior  Obliquo,  and  from  the  fibrons  sbeath  of  the  optic  nerve;  and  {i 
ioserted,  br  &  tendinous  expansion,  into  the  sclerotic  coal,  about  three  or  four 
linee  from  the  margin  of  tho  cornea. 

Relations.     By  its  up^ier  surface,  with  the  Levator  Pa!pcbr».    By  it«  undar 
Bur/aoe,  with  the  optic  nerve,  the  ophthalmic  artery,  the  nasal  nerve,  and  the 

Fig.  21fi.— HokIbs  of  tlie  Riglit  Orbit. 


J7«^ 


-;>-■• 
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branch  of  the  third  ncrvo,  which  supplies  it;  and,  in  front,  with  the  tendon  of 
the  Superior  Oblique,  and  the  globe  of  the  eye. 

The  Inferior  and  Inicntal  Rtxti  arise  by  a  common  tendon  (tho  ligament  of 
Ziun),  which  is  attached  round  the  circumference  of  the  optio  forameo,  except 

at  ita  upper  and  outer  part.     The  Externa! 
Fig.  217.— The  relative  poeitioa  and    Rectus  haa  two  heads :  the  upper  one  ari*« 

Uft  twSr'  *'"'  "'""^'''*  "^  ^^^    ^^*^^  '*^°  '^"*'''"  °"^i'K'»  "f  ^^e  optio  foramen, 
^^   ^ ^'  immediately  beneath  the  Superior  Keotns;  the 

lower  head,  partly  from  the  ligament  of  2inD, 
and   partly  from  a  small  pointed  process  of 
v^'J-t—C  bone  on  the  lower  margin  of  tho  sphenoidal 

fissure.  Each  muscle  passes  forward  in  the 
position  implied  by  its  mime,  to  be  inserted,  hy 
n  tendinous  expansion  (the  tunica  alhuginra\ 
iuto  the  sclerotic  coat,  about  three  or  four 
Itnea  from  the  margin  of  the  cornea.  Between 
the  two  heads  of  the  External  Rectus  is  a 
narrow  interval,  through  which  pass  the  third, 
nasn]  branch  of  the  fifth,  and  sixth  nerves, 
and  the  ophthalmic  vein.  Allhouyh  nearly  all  these  muscles  present  a  com- 
mon origin,  and  arc  int^erted  in  a  similar  manner  in  the  sclerotic  coat,  there 
are  certain  differences  to  be  observed  in  them,  as  regards  their  length  and 
breadth.  The  Internal  Rectus  is  the  broadest;  the  External,  the  longest;  and 
the  Superior,  the  thinnest  and  narrowest. 

The  .'Superior  Obliqut  is  a  fusiform  muscle,  placed  at  the  upper  and  inner  «»de 
of  the  orbit,  internal  to  the  Levator  Palpebrs.  It  arises  about  a  line  above 
the  inner  margin  of  the  optic  foramen,  and,  passing  forwards  to  the  inner 
ancle  of  tho  orbit,  terminates  in  a  rounded  tendon,  which  plays  in  a  ring  or 
pulley,  formed  by  fibro- cartilaginous  tissne  attached  to  a  depression  beneath 
tho  internal  angular  process  of  the  frontal  bone,  the  contiguous  snrfnccs  of  the 
tendon  and  ring  being  lined  by  a  delicate  synovial  membrane,  and  inclosed 
a  thin  fibrous  investment.     The  tendou  is  reflected  backwards  and  oalwai 
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^»eiic«th  the  Superior  Rectus  to  the  outer  part  of  the  globe  of  the  eye,  and  i* 
iasmVod  into  the  sclerotic  coat,  midway  between  tbe  cornea  and  eQtrsuce  of 
the  opiio  nerve,  tbe  insertiou  of  the  muAcle  lying  between  the  Superior  and 
■tfxternal  Recti. 

^V  Hflnlions,  By  ita  vppcr  svrfatx,  with  the  ponosteum  covering  the  roof  of 
^Hie  orbit,  and  the  fourth  nerve.  The  tendon,  where  it  lieut  on  the  globe  of  the 
^^ye,  i«  covered  by  the  Superior  Rectus.  By  its  under  aur/ac^,  with  the  nasal 
nerre,  and  the  upper  horaer  of  the  Internal  Rectus. 

The  fnfhrior  Oblique  la  a  tliin,  narrow  muscle,  placed  near  the  anterior  margin 

of  the  orbit.    It  arises  from  a  depression  in  the  orbital  plate  of  tbe  superior 

maxillary  bono,  external   to  the   lachrymal   groove.     Passing   outwards  and 

kward.4  beneath   the  Inferior   Hectu.4,  and    between    the  eycb.ill   and  the 

xternal  Rectus,  it  i.s  inserted  into  the  outer  part  of  tbe  sclerotto  coat  between 

erior  and  External  Rectus,  near  the  tendon  of  insertion  of  tbe  Superior 

DC. 

By  ita  upper  surface,  with  the  globe  of  the  eye,  and  with  the 
tus.  By  its  under  surface,  with  toe  periosteum  covering  the  floor 
of  the  orbit,  and  with  the  External  Rectus.  ltd  borders  look  forwards  and 
kwarda;  the  posterior  one  receiver  a  branch  of  the  third  nerve. 

Xerves.    The  Levator  Palpcbra*,  Inferior  Oblique,  and  all  the  Recti  excepting 

Q  External,  are  supplied  by  the  tliird  nerve;  the  Su{.)erior  Oblique,  by  the 

>urtb  ;  tlie  External  l^>ctu9,  by  the  sixth. 

Action.^.  The  Levator  Palpebr»  raises  the  npper  eyelid,  nnd  is  the  direct 
.  itagoiiiat  of  the  Orbicularis  Palpebrarum.  The  four  liecti  muscles  are 
attached  in  such  a  manner  to  the  globe  of  tbe  eye,  that^  acting  singly,  they 
will  turn  it  either  upwards,  downwaras,  inwards,  or  outwards,  as  expressed  bv 
ihoir  Dames.  If  any  two  Recti  act  together,  they  carry  the  globe  of  the  eye 
in  the  diagonal  of  these  directions,  viz.,  upwards  aud  inwarOs,  upwards  and 
outwaril^  downwards  and  inward^  or  downwards  aud  outwards.  The  move* 
ment  of  circumduction,  as  in  looking  round  a  room,  is  performed  by  the  alter- 
nate action  of  the  four  Recti.  By  some  anatomists,  the<K!  moscles  have  been 
ooaddered  the  chief  agents  in  adjusting  the  sight  at  different  distances,  by 
eompreuing  the  globe,  and  so  lengthening  its  antero-poatcrior  diameter.  The 
Ohliqae  mnacles  rotate  the  eyeball  on  its  arUero-jiogtrri'jr  axig{  this  k'lUfl  uf 
morouient  being  required  for  the  correct  viewing  of  an  object,  whcn'ihu  head 
is  moved  laterally,  as  from  shoulder  to  shoulder,  in  order  that  the  picture  maj 
fall  ID  all  respects  on  the  same  part  of  tbe  rctiua  of  each  eye.' 

Siiraicvl  Anatomv.    The  potiUoQ  tiiti  oxuct  point  of  Iwcrtiou  of  the  i<-ii(I<id8  of  the  lotcruk) 

and  Ksleraftl  R«ctl  oraMles  intA  \h<^  gtob^,  nhoald  be.  carerulljr  oxinmiDrU  fmm  tlie  Ironi  at  ibe 

I,  u  the  Rar^eon  »  of^vn  rrquin-d  to  diTiilc  odc  or  tbi-  uthcr  iuuhvIu  fur  the  c-uru  of  etn. 

»%     Id  cosrcr^cnt  strabbuiua.  whiuh  i*  llu^  nansit  i,-itinnton  fonn  of  the  duii^itar,  Uie  cjre  U 

iow«rd«.  requiria?  tbe  divuiun  of  \\ip  rDtpnwl  Ki?ctui{.    la  the  divcrpi-iit  form,  which  is 

rare,  tbe  cj'c  is  turned  ootwnnlB,  tlip  K^Umiil  Rt-ctnn  biing  e(>iM-<-i»ll)'  uii|i1i<;»u-il.     Iliv 

rmily  pro«lacet)  in  rilher  esse  ie  to  be  remetlifii  by  'liTiflina  of  oop  or  the  other  tnacit'Ic.   Tbe 

ratiiJU  »  thus  effi*otr<i ;  tho  lid*  are  to  be  wHI  »L'pur«U'd  ;  the  eycliall  U-int;  dnwo  oitlwards, 

vujuut^iivH  Hhould  bft  rauiM)  hr«  pwr  offorcpps.  and  liividfd  iiniDcdi«lc)}-b«ncutti  iliv  lower 

bonk'r  of  Ihe  lemlun  nf  the  f  tiK^rnnl    Hwtos,  a  little  behind  ila  in^Rrlion  JDio  the  wleroln; ;    (b« 

mucuiis  &n'>)Iar  ti^fitic  i*  ihcn  diridod.  aod  into  the  Fmall  &pc^lu^^  thiia  made,  a  Mnat  hook 

)HU«i'd  upwards  bptveen  the  muscle  Bud  the  Klube,  and  the  teiidim  of  the  lutivclc  nnd  cvn- 

clira  covering  it.  ditid<.'d  by  ii  pair  of  hlnnt-point^d  sci^Kors.     Or  the  icndoo  may  bt-  divided 

ifm  Bubcoajanctiral  inoiitirin.  one  bladi!  of  the  scisAorx  bpinK  naswd  upwHrds  b4-tw<K>a  ibeieud<>a 

aad  the  conJnoctiTa.  nnd  the  otbrr  Iwtwn'D  the  ttndon  ana  the  f!i-lfr<>ric.     Tbf  Mtukiit.  wbea 

disMetiofc  (new  idiim1i.ii,  olionld  r>?niove  on  nue  tide  of  tbe  anbjcct  iht'  (M<nj<mi-liTa  from  the 

hoot  of  the  eye.  In  ordor  to  aee  nior«  necnrat«Iy  ibo  position  of  tlie  Icndoos,  while  ua  the  op. 

potile  side  iLo  openlioo  may  b6  performed. 


1 
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5.  Nasal  Region.    (Fig.  215.) 

P^Tarnidalis  Nasi. 
,^4x.. 'f  LevHtur  Labii  Superioris  Aleeque  Nasi. 
—  Dilatator  Naris  Posterior 

*  Dilatator  Nnri.s  Anterior. 

-/-  Compressor  Nasi. 

Compressor  Narium  Miuor. 
DepreMor  Ala)  Nasi. 

The  Pyramifialts  A'wi  is  a  small  pyramidal  slip,  proloDged  downwards  from 
the  Occipito- frontalis  upon  the  sifle  of  the  nose,  where  it  becomes  teDdinous 
and  blunds  with  the  compressor  Noai.  As  the  two  muaoles  descend,  they  di- 
verge, leaving  an  angular  iDterval  between  them. 

Relalions.  By  ita  upper  sur/ace,  with  tlie  skiu.  By  its  ujuler  surface,  with  the 
frontal  and  nuAal  bont^ 

The  l^evatar  Lahit  Supa-ioris  Ataequ*;  y<ui  is  a  thin  triangular  mnscle,  placed 
by  the  side  of  ihe  nose,  and  extending  between  the  inner  margin  of  the  orbit 
and  upper  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the 
nasal  process  of  the  iiupcrior  maxillary  bone,  and  passing  obliquely  downwards 
and  outwards,  divides  into  two  slips,  one  of  which  is  inserted  into  the  cartilage 
of  the  nia  of  the  nose;  the  other  is  pro]onp;ed  into  the  upper  lip,  becomiDg 
blended  with  the  Orbicularis  and  Levator  Labii  Pro])riu8. 

RrJniinns.  In  front,  with  the  integument;  and  with  a  small  part  of  the 
Orbicular  Palpebrarum  above. 

Lying  upou  the  superior  maxillary  bone,  beneath  this  muscle,  is  a  longitu- 
dinal muscular  fasciculvia  about  an  inch  in  length.  It  is  attached  by  one  end 
near  the  origin  of  the  Compressor  N;isi,  and  by  the  other  to  the  naMi\  process 
about  an  inch  above  it;  it  was  described  by  Albinuaas  the  "Musculus  Anoma- 
lus,"  and  by  Santorini,  as  the  "  Rhorabuiduus." 

The  Dihxtatnr  Naris  Posterior  is  a  small  tnusclo,  which  is  placed  partly  be- 
neath the  proper  elevator  of  the  nose  and  lip.  It  ari.sca  from  the  margin  of  the 
nasal  notch  of  the  superior  maxilla,  and  from  the  sesamoid  cartilages,  Aod  is 
inserted  into  the  skin  near  the  margin  of  the  nostril. 

The  Dilni-itor  Naris  AnUrior  is  a  thin  delicate  fascicnlua,  passing  from  the 
Cartilage  of  the  ala  of  the  nose  to  the  integument  uear  its  margin.  This  mascle 
is  situated  in  front  of  the  preceding. 

The  Omipressor  Nasi  is  a  small,  thin,  triangular  muscle,  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  tittle  external  to  the  inciavo 
fosHa;  it-s  fibres  proceed  upwards  and  inwards,  expanding  Into  a  thin  aponeu- 
rosis which  is  attached  to  the  ilbro-cartilage  of  the  nose,  and  is  continuous  oa 
the  bridge  of  the  nusc  with  that  of  the  musule  of  the  opposite  side,  and  with 
tlie  aponeurosis  of  the  Pyramidalis  Nasi. 

The  Omipressor  Narium  Miuor  is  a  small  muscle,  attached  by  one  end  to  the 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  end  ot  the  nose. 

The  DejjTcssor  Ahe  Nasi  is  a  short,  radiated  muscle,  arising  from  the  inci^ve 
fosMi  of  the  superior  maxilla :  its  fibres  ascend  tu  be  imiorted  into  the  septum, 
and  back  part  of  the  ala  of  the  nose.  This  musolo  lies  between  tho  mucous 
membrane  and  muscular  structure  of  the  lip. 

Nerves.    All  the  muscles  of  this  group  are  supplied  by  the  facial  nerve. 

Actions.  The  Pyramidalis  Nasi  draws  down  the  inner  .ingle  of  the  eyebro 
bv  some  anatomists  it  is  altio  considered  as  an  elevator  of  the  ala,  and,  ooos»> 
quently,  a  dilatator  of  the  noso.  The  Levator  Labii  Superioris  Alteque  Nasi 
draws  upwards  the  upper  lip  and  ala  of  the  nose;  its  most  important  aeiioo  is 
upon  the  none,  which  it  dilates  to  a  considerable  extent.  Tlie  action  of  tbta 
muscle  produces  a  marked  influence  over  tho  countenance,  and  it  is  the  prin- 
cipal agent  iu  the  expression  of  coutempt.    The  two  Dilatatores  Nasi  eotarge 
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the  aperture  of  the  nose,  and  the  CompresHor  Naiti  appears  to  press  upon  the 
noM  so  as  to  increaso  iU  breadth,  and  thn^  tends  rather  to  open  than  to  close 
iho  nostrils.  The  Depressor  Alie  Nasi  i^  a  direct  mitugouisi  of  the  pr<H:ediiig 
muscles,  druwiug  the  ala  of  the  nose  dowDward^,  and  ihoruby  consuicung  i.be 
aperture  of  the  nares. 

6.  Superior  Maxillary  Bboion.    (Fig.  215.) 

Levator  Labii  Superioris.  ZTgomaticus  major. 

Levator  Auguli  Oris.  Zygoraoticus  uiiuur. 

The  Levator  Labii  Superioris  is  a  thin  muscle  of  a  quadrilateral  form.  It 
■rises  from  the  lower  margin  of  the  orbit  immediately  above  the  iDfraurbital 
ibmmen,  some  of  ltd  (ibrea  being  attached  to  the  superior  maxilla,  others  to  the 
malar  bone;  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of 
the  Qppcr  lip. 

Helniinm.  By  its  superficial  s^trface^  with  the  lower  segment  of  the  Orbicu- 
laris Palpebrarum;  bolow,  it  is  sabcutaneous.  By  its  deep  surface,  it  conceals 
the  origin  of  the  Compressor  Nasi  and  Levator  AnguU  Oris  musclcti,  and  tho 
infraorbital  vessels  and  nerves,  oa  they  e^apo  from  the  infraorbital  Jbrameo. 

The  levator  Angnli  Oris  arises  from  the  canine  fossa,  immediately  below  the 
infraorbital  foramen ;  its  fibres  incline  downwards  and  a  little  outn-ards,  to  be 
inserted  into  the  anele  of  the  mouth,  intermingling  with  those  of  the  Zygoma- 
tici,  the  Depreasor  AnguH  Oris,  and  the  Orbicularis. 

HfUuioTu.  By  ita  superjKiai  surface,  with  the  Levator  Labii  Su[>eriori8  and 
the  infraorbital  vessels  and  nerves.  By  its  dxp  surface,  with  the  aujHrrior 
maxilla,  the  Buccinator,  and  the  mucous  mcmbrnnc. 

The  Zyy^matietia  major  is  a  sleuder  fasciculus,  which  arises  from  the  malar 
bone,  in  front  of  the  zygomatic  suture,  and,  descending  obliqnely  downwards 
and  inwards,  is  iojscrtca  into  the  angle  of  the  mouth,  where  it  blends  with  the 
fibrcA  of  the  Orbicularis  and  Depressor  Angoli  Oris. 

lielations.  By  its  super/icial  surface,  with  the  subcutaneous  adipose  tissue. 
By  its  r/eep  ^irface,  with  tbo  malar  bono,  and  the  Masseter  and  Buccinator 
tnasotes.  « 

The  Zy^fomaticiis  min/>r  arises  from  the  malar  bone,  immediately  behind  the 
masillurv  sul^urc,  and,  pas^in^;  downwanls  and  inward:*,  is  continuous  witti  the 
outer  margin  of  ihe  Levator  fiabii  Superioris.    It  lies  in  front  of  thoprecodiug. 

Relatiotxs.  By  its  superficial  surface,  with  the  integument  and  the  Orbicularis 
Palpebrnrom  above.     By  ita  dorp  surface,  with  the  Levator  Anguli  Oris. 

Nerves.    This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Aetitna,  The  Levator  Labii  Superiorrs  is  tJie  proper  elevatur  of  the  upper 
lip,  enrrying  it  at  the  name  lime  a  little  outwards.  The  Ircvator  Anguli  Oris 
raises  the  angle  of  the  mouth  and  draws  it  inwards;  whilst  the  Zygomuliui 
raise  tbo  upper  Up  and  draw  it  somewhat  outwards,  as  in  laugfamg. 

7.  lyFEEioB  Maxillary  Region.    (Fig.  215.) 

Levator  Labii  Inferiorii^  (Levator  Mcnti). 
Depressor  Labii  Inferioris  (Qundratus  Mcnti). 
Depressor  Anguli  Oris  (TriangularLs  Menti). 

nitt*ftuin.  Th«  nasdcB  in  thli  rcginn  nuif  hi.'  dl^iiectfd  b;  tnakiDg  a  Tprticol  iBcisloa 
tbnxi^b  till.'  iDt(;;iiiini.'Dt  rrom  llie  mikrKii)  of  IIiq  lower  Up  to  lb«  cliio;  n  wcood  iocifloo  iJionM 
thru  Im*  earned  alonK  ibe  murfiin  nt  thr  lower  Jaw  ns  far  as  the  ao|;t«.  tnd  the  ioiCf^nu'lll  onTfr 
folly  rrrmo^tO  in  the  dircciiou  sliowo  in  V\s.  214. 

The  Levator  LaJiii  fnferioris  (Levator  ifentt)  is  to  be  dissected  by  everting  the 
lower  lip  and  raising  the  mucous  membrane.  It  ia  a  small  conical  fasciculus, 
placed  on  the  side  of  the  frronum  of  the  lower  lip.  It  arises  from  the  incisive 
fotm,  e.\t#rnal  to  the  Hyniphysis  of  the  lower  jaw:  its  fibres  descend  to  be  in* 
tNurted  into  the  integument  of  the  chin. 
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JHetalioM.  Oa  its  inner  sur/aee,  with  the  mucous  membrane;  in  the  mediivi 
line,  it  is  blended  with  the  muscle  of  the  opposite  side  ;  and  ou  its  ouUx  tidr, 
with  the  Depressor  Labii  Inferioris. 

The  JJepreawr  Laltii  htftrions  {Quadratus  Mentt)  is  a  ainall  quadrilateral 
inuKcIo,  situated  ai  the  outer  side  of  tlio  pre^oding.  It  arises  from  the  externnl 
oblique  line  of  the  lower  jaw,  between  the  gymph^sia  and  mental  foramen,  and 
passes  obliquei^  upwards  and  inwards,  to  be  inserted  into  the  iniegumeiit  of 
the  lower  lip,  its  fibres  blending  with  the  Orbicularis,  and  with  those  of  its 
fellow  of  the  opposite  side.  It  is  conlinuous  with  the  fibres  of  the  Platyama 
at  its  origin,    'i'his  muscle  contains  much  yellow  fat  intermingled  with  itsfibrei 

litlfUioTis.  By  its  suj-ierjicial  surface,  »nih  part  of  the  Depressor  Aiiguli  Oris, 
and  with  the  integument,  to  which  it  is  closely  connecteil.  By  its  deep  sttr/atVt 
with  the  mental  vessels  and  nerves,  the  mucous  tnembrane  of  the  lower  lip,  the 
labial  glands,  and  the  Levator  Merti,  with  which  it  is  iutitnately  united. 

The  /Jepressor  Antfili  Oris  is  triangular  in  whape,  arising,  by  its  broad  base, 
from  the  external  oblique  line  of  the  lower  jaw,  from  whcnee  its  fibres  p«ss 
upwards,  to  be  inserted,  by  a  narrow  fasciculus,  into  the  angle  of  the  rnootb. 
It  is  coiitiiuions  wiih  tlie  Platysma  at  its  origin,  and  with  tlio  Orbicularis  and 
Risoriusat  ixn  inficnion,  and  some  of  its  fibres  are  directly  continuous  withlbose 
of  the  Levator  AuguH  Oris. 

Relations.  By  its  ttmirrjinat  sur/ace^  with  the  integument.  By  its  cfeqa  Burfaa, 
with  the  Depressor  Labii  Inferioris  and  Buccinator. 

Nervt-s.     This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions.  The  Levator  Labii  Inferioris  raises  the  lower  lip,  and  protrudes  it 
forwai-ds,  and  at  the  same  time  wrinkles  the  integument  of  the  chin.  The  De- 
pressor Labii  Inferioris  draws  the  lower  lip  directly  downwards  and  a  little 
outwards.  The  Depressor  Anauli  Oris  depresses  the  angle  of  the  mouth,  being 
the  uiiiagoiii»l  to  the  Levator  Anguli  Oris  and  Zygomuticus  Major:  acting  with 
these  muscles,  it  will  draw  the  angle  of  the  mouth  directly  backwards. 

8.  Intckmaxillary  Ruoion. 
Orhicolaris  Oris,  Buccinator.  Risorius. 

Dtueetion.  TW  dluoclion  of  these  rnvBclea  miiv  hn  rnnsidorably  fitciliintr^  h^  filliof  the 
cavitv  of  tbw  month  with  low.  i>a  aa  to  ilUlvnd  the  cm-<^kH  rikI  lips  ;  iho  laoath  Hhould  thpQ  br 
cltts4.'<l  b;  a  few  siiicbcs,  iid<1  tbe  iatcj^unicnt  oarclullf  removed  fntin  tltc  Kvi-f»ce. 

Tlio  Orbicularis  Oris  is  a  puhincter  muscle,  elliptic  in  form,  composed  of  con- 
centric fibres,  which  surround  the  orifice  of  the  mouth.  It  consists  of  two  thick 
9cniicirx;ular  planes  of  muscular  fibre,  which  interlace  on  either  side  with  those 
of  the  Biivuituitor  and  other  muscIcH  inserted  into  the  lips.  On  the  free  margin 
of  the  lips  the  muscular  fibres  arc  continued  uninterruptedly  from  one  lip  to 
the  other,  around  the  corner  of  the  mouth,  forming  a  roundish  fasciculus  of  fine 
pale  fibres  closely  approximateil.  To  the  outer  pari  of  each  segment  some 
special  fibres  are  added,  by  which  the  lips  are  connected  directly  with  the  maxil- 
lary bones  and  sentum  of  the  nose.  The  additional  fibres  for  the  upper  segment 
consists  of  four  bands,  two  of  which  (aocessorii  orbicularis  supcriorus)  arise 
from  the  alveolar  border  of  the  superior  maxilla,  opposite  the  incisor  teeth,  and 
arching;  outwards  on  each  side,  are  continuous  at  the  angles  of  tlie  mouth  with 
the  other  muscles  inserted  into  this  part.  The  two  remaining  niustular  slips, 
called  the  Nnso-labialis,  connect  the  upper  lip  to  the  septum  of  the  nose:  as 
they  descend  from  the  septum,  an  interval  is  lofl  between  them,  which  corre- 
sponds to  that  left  by  the  divergence  of  the  accessory  portions  of  the  Orbico- 
laris  above  described.  It  is  this  interval  which  forms  the  depression  seen  on 
the  surface  of  the  skin  beneath  the  septnm  of  the  nose.  The  additional  fibres 
for  the  lower  segment  (occessorii  orbiculari-*  inferioros)  arise  from  the  inferior 
maxilla,  cxtornally  to  the  Levator  Labii  Inferioris,  and  arch  outwards  to  the 
angles  of  tho  mouth,  to  join  the  Buccinator  and  the  other  muscles  attached  to 
ibid  pan. 
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Relations.  By  itasuperficiat  sur/are,  with  the  integument,  lo  which  it  is  oloaeljr 
oonneoied.  By  its  diec/i  mr/ace,  with  the  buccal  mucous  membrane,  ilie  labiM 
gliLnds,  fkiid  corouary  vesitvl».  By  its  vuler  circum/lrrence,  it  ia  bleiided  with  the 
numerous  muacloa  which  converge  to  the  mouth  from  various  parts  of  the  face. 

lis  intiCT-  ciraim/ertTKx  is  tree,  and  covered  by  the  mucous  membrane. 

The  Butxinaior  is  a  broud,  thin  muscle,  quadrilateral  in  form,  which  occupies 
tbo  interval  between  the  jaws  at  the  side  of  the  face.  It  arises  from  the  outer 
Borface  of  the  alveolar  processes  of  the  upper  and  lower  jaws,  corre»poDdiiig  to 
the  three  molar  teeth;  and,  behind,  from  the  anterior  border  of  the  pterygo- 
maxillary  ligament.  The  fibres  converge  towards  the  angle  of  the  mouth, 
where  the  central  fibres  intersect  eauh  other,  those  from  below  being  eontinuoua 
with  the  upper  segment  of  the  Orbicularis  Oris;  and  those  from  above  with  the 
inferior  segment ;  the  highest  and  lowest  fibres  continue  forward  unioterrupledly 
into  the  corresponding  eegment  of  the  lip,  without  decussation. 

Selaliona.     By  its  superficial  surface,  behind,  with  a  large  mass  of  fat,  which 

^  iratee  it  from  the  ramus  of  the  lower  Jaw,  the  Masseter,  and  a  small  portion 
the  Temporal  musolo;  anteriorly,  with  the  ^ygomatici,  Risorius,  Levator 
joli  Oris,  Depressor  Anguli  Oris,  and  Steno's  duct,  which  pierces  il  opposite 
the  second  molar  tooth  of  the  upper  jaw ;  the  facial  arturv  and  vein  cross  il 
from  below  upwards ;  it  is  also  crossed  by  the  branches  of  tfio  facial  and  buccal 
nerve.  By  ita  internal  aurfacCy  with  the  buccal  glands  and  mucous  membrftDd 
of  the  mouth. 

The  ptfTygo-rruxxiJlanf  liffameiU  separates  the  Buccinator  muscle  from  the  So* 
perior  Constrictor  of  the  pharynx.  It  is  a  tendinous  band,  attached  by  one 
extremity  to  the  apex  of  the  ititornal  pterygoid  plate,  and  by  the  other  to  the 
posterior  extremity  of  the  internal  oblique  line  of  the  lower  jaw.  Its  inn^r 
mr/ace  corresponds  to  tlie  cavity  of  the  mouth,  and  is  lined  by  mucous  mem- 
brane, Its  outer  mr/ace  is  separated  from  the  ramus  of  the  jaw  by  a  quantity 
of  adipose  tissue.  Its  posterior  border  gives  attachment  to  the  Superior  Cou- 
strietor  of  the  pharynx :  its  anterior  border^  to  the  fibres  of  the  Bacelnator. 

The  Risorius  {Sa)U'>ri»i)  cuiisisis  of  a  narrow  bundle  of  fibres,  which  arises 
in  the  fancia  over  the  Massctcr  niu^elc,  nnd  {mssing  horizontally  forwards,  ia 
inserted  into  tho  angle  of  tlio  moutii,  joining  with  ttio  fibres  of  the  Depressor 
Anguli  Oris.    It  is  placed  superficial  to  the  Platysma,  and  is  broadest  at  its 

ater  extremity.    This  muscle  varies  mu&h  in  its  size  and  form. 

Nerties.  Tlic  Orbicularis  Oris  is  supplic*!  by  the  facial,  the  Buccinator  by  the 
"  and  by  the  buccal  branch  of  the  inferior  maxillary  nerve. 
ioTU.  Tne  Orbiuularis  Oris  is  the  direct  antagonist  of  all  those  musoles 
which  converge  to  the  lips  from  the  various  parta  of  the  face,  its  ordinary  action 
producing  the  direct  closure  of  the  lips;  and  its  forcible  action  throwing  the 
integument  into  wrinkles,  on  account  of  the  firm  connection  between  the  latter 
and  tlie  surface  of  the  muscle.  The  Buocinators  contract  and  compress  the 
cheeks,  so  that,  during  the  process  of  mastication,  tho  food  Is  kept  under  the 
immedtato  pressure  of  tho  tct^th. 


9.  Temporo-maxillart  Rkoion. 
Mossuter. 


tMossuter.  Temporal. 

Tho  ifftswfer  has  been  already  exposed  hy  the  removal  of  tho  intcfromont 
>m  the  side  of  tlic  face  (Fig.  215);  it  i.-*  a  short  thick  muscle,  somewh-tt  (juad- 
ruateral  in  furm,  coiifji^^tingof  two  port ion»4,  superficial  and  deep.  The  sttfier/iciat 
jD>)Wian,  tho  larger,  ari.ses  by  a  thick  tendinous  aponeurosis  from  the  malar  pro- 
cess of  the  superior  maxilla,  and  from  the  anterior  t^^o-thirds  of  the  lower 
border  of  tho  :£ygomatic  arch  :  iiB  fibres  pass  downwards  and  backwards,  to  V>e 
inserted  into  the  an;^teBnd  lower  half  of  the  ramus  of  the  jaw..  Thcii^ep  jkirtian 
is  much  smaller,  and  more  muscular  in  texture;  it  ari-ie*  from  the  posterior 
third  of  the  lonur  border  and  ibc  whole  of  the  inuer  surface  uf  the  aygomatic 
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ftrcl) ;  its  fibres  pass  (lownwaHs  and  forwards,  to  be  inserted  into  the  upper  hall 
i)f  the  ramaa  anii  outer  surfa«e  of  ttie  coronoid  proceas  of  the  jaw.  The  tleep 
portion  of  the  muscle  is  partly  concealed,  in  front.,  by  the  superficial  portion ; 
Dobini),  il  is  covered  by  the  parotid  gland.  The  Qbros  of  the  two  purtionfi  are 
united  at  their  insertion. 

Relations.  By  its  superficial  surface,  with  the  intCKumcnt;  above,  with  the 
Orbiculariii  Palpebrarum  and  Zygomatic! ;  and  with  Steno's  dnct,  the  brandies 
of  the  facial  nerve,  and  the  transverse  facial  vessels,  which  cross  it.  By  its  </*r;> 
snr/ao.',  with  the  ramus  of  the  jaw,  and  the  Buccinator,  from  which  it  is  8t-|tarali!d 
by  a  mass  of  fat.  Its  posterior  margin  is  overlapped  by  the  parotid  gland.  Its 
antrrior  margin  projects  over  the  Buccinator  muscle ;  and  the  facial  ancry  lies 
on  it  below. 

The  temporal  fascia  is  aeon,  at  this  stage  of  the  dissection,  covering  In  the 
Temporal  muscle.  It  is  a  strong  aponeurotic  investment,  affording  attnchmenl, 
by  its  inner  surface,  to  the  superiicial  fibres  of  the  muscle.  Above,  it  is  a  single 
layer,  attachetl  to  the  entire  extent  of  the  temporal  ridge;  but  below,  where  it 
is  attached  to  the  Kygomn,  it  consists  of  two  layers,  one  of  which  is  inserted 
into  the  outer  and  the  other  into  the  inner  border  of  the  zygomatic  arch.  A 
small  quantity  of  fat^  the  orbital  branch  of  the  temporal  artery,  and  a  filament 
from  the  orbital  branch  of  the  superior  maxillary  nerve,  arc  contained  between 
tliese  two  layera.  It  is  covered,  on  its  outer  surfaeo,  by  the  aponourosirt  of  the 
Occipito- frontal  is,  the  Orbicularis  Palpebrarum,  and  Atiollens  Aurem  and  At- 
trabens  Aurem  muscles;  the  temporal  vessels  and  nerves  cross  it  from  below 
upwards. 

Fig.  218. — The  Temporal  Muscle,  the  Zygom*  and  Maeactcr  haflng  been  removed. 
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Ditaeetitm.  Tn  nnlpr  to  rxpose  tfae  TMnpoml  ipdvIp.  remAre  the  traipoml  fn^cia,  whkli 
be  effected  by  Hcpamtitktr  it  tt  it«  attai^hmeal  uIudit  lIiQ  upper  liorder  of  the  z5K»nia,  iiiid  dtf- 
aectinp  it  apwardn  from  the  surface  of  the  maju<l(^.  The  ij^mAtie  a^h  should  theo  be  divided, 
in  frool.  at  its  junclion  with  the  malar  hrme ;  and  behind.  noKf  Ifac  exteronl  suditon'  meottie.  ud 
dmwo  downwArds  with  the  Mnssetor.vhifh  should  l)«dctaobed  rrom  its  insertion  into  the  rutu 
«nd  aiiKle  of  the  JKw.    The  whole  client  oT  the  Toniponil  ma«cle  is  tbeo  exposed. 

The  Temporai  (Fig.  218)  is  a  biv)ad  radiating  muscle,  situated  at  the  side  of  the 
head,  and  occupying  the  entire  extent  of  the  temporal  fossa.  It  arises  (rem  the 
whole  of  the  temporal  fossa,  which  extends  from  the  external  aagtdar  procen 
of  llie  frontal  in  front,  to  the  mastoid  portion  of  the  temporal  behind ;  ami  fron 
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the  onrred  line  on  the  frontal  and  parietal  booen  above,  to  the  pterygoid  ridge 
on  the  great  wiog  of  the  sphenoid  below,  it  in  also  attached  to  the  inner  ear* 
face  of  the  temporal  fascia.  Ita  fibree  coDverge  as  iiivy  diiSAicud,  and  terminate 
)D  an  ajKiDeuroais,  the  fibres  of  which,  radiatvtl  at  its  commencement,  converge 
into  a  chick  and  flat  tendon,  which  ia  inserted  into  the  inner  surface,  apex,  and 
antarior  border  of  the  corouoid  procesa  of  the  jaw,  nearly  aa  fiir  forwards  as  the 
last  molar  tooth. 

Seiaiwu.  By  ita  suj/crjicial  tur/ace,  with  the  integument,  the  temporal  faHcia, 
tho  ^onoaroais  of  ihe  <X*cii)ito-frnn talis,  the  AttoTlens  Aurem  and  Attmhrns 
Aarem  mnaclea,  the  temporal  vessels  and  nerves,  the  zygoma  and  Mas^cti^r. 
3y  its  tfaep  sur/aee,  with  the  temporal  fossa,  the  flxternal  Pterygoid  and  part 
of  the  Buccinator  muscle<(,  the  mternal  maxillary  artery,  its  deep  temporal 
brancbea,  and  the  temporal  nervea, 

Nerwa.     Both  muscles  are  supplied  by  the  inferior  mamillary  nerve. 

10.  Pterygo-maxillabt  Bkoion.    (Fig.  219.) 

Internal  Pterygoid.  External  Pterygoid. 

Tbc  Teinporft]  Bu«cle  haviiifr  been  ?s»roio<-d.  paw  tbn>ti|!h  tUfi  tiwc  of  tlw  eoro- 
prbcew,  Mid  dreo  it  upwards,  lomthfr  with  Ui»  Tiiiipuml  niiiiK-K-.  wliuih  Rbould  be  drtacbpil 
IretR  tlw  BirTace  of  the  tomiwnU  fo^ts.  Divide  the  mmnA  of  the  jaw  jtist  bi-low  itii*  conil^lo, 
•od  also,  by  *  tr*oBT»ae  incisioD  exlcndi»)c  Hcrntts  lb«  comaieDLMOPnt  of  ilfi  low^r  third,  juit 
tbov«  tbe  acBtal  fonineD;  rcmova  ibe  rragtnenl,  and  tiie  Pterjrgoid  muscles  will  be  cxpuiied. 

Kg.  219.— The  PlcTypoid  MdscIm  ;  the  Zyunmatic  Arch  and  a  portion  of  the 
KumuH  of  the  Juw  havmf^  hwn  reiaoved. 
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The  TntenwJ  Ptenfrjnid  is  a  thick  quadrilaterfll  muscle,  and  resembles  the 
Masseter,  tn  form,  structure,  and  the  direction  of  its  fibres.  It  arises  from  the 
pterygoid  fossa,  being  attached  to  the  inner  surface  of  the  external  pterygoid 
plate,  and  to  the  grooved  surface  of  the  tuberosity  of  the  palate  bone;  its  fibres 
paw  downwards,  ontwards,  nod  backwards,  to  be  inserted,  by  strong  tendinous 
laminao,  into  tbe  lower  and  buck  part  of  the  inner  aide  of  the  ramus  and  angle 
of  the  lower  jaw,  aa  high  as  tho  ilenial  foramen. 

Ittfaiifitts.  By  its  r:rifmnl  surfn^,  with  the  ramup  of  the  lower  jaw,  fVom 
vhioh  it  is  separated,  at  its  upper  part,  by  tho  External  Pterygoid,  the  internal 
lateral  ligament,  tbe  tnternul  maxillary  artery,  and  the  dental  vessels  and  nerves. 
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By  its  iniemaJ  sut/dw,  with  the  Tengor  Palati,  being  separated  from  the  Superior 
Constrictor  of  the  pfaaj'ynx  by  a  cellular  iutcrval. 

The  ICxienml  Pterynoid  is  a  short  thick  musclo,  somewhat  conical  in  fonn, 
wliicU  extends  almost  horizoutally  between  the  zygomatic  fossa  and  the  condyly 
of  the  jaw.  It  arises  from  the  pterygoid  ridge  on  the  great  -wing  of  the  sphe- 
noid, and  the  portion  of  bone  inoluded  between  it  and  the  base  of  the  pterygoid 
process;  from  the  outer  surface  of  the  external  pterygoid  plale;  and  from  the 
luberusity  of  the  piilale  and  Kuperior  maxillary  bones.  Its  ilbros  puss  horizon- 
tally bacicwartU  and  outwards,  to  bo  inserted  into  a  depression  in  front  of  the 
neck  of  the  condyle  of  the  lower  Jaw,  and  into  tht^  corresponding  part  of  the 
interanicular  fibro -cartilage.  This  muscle,  at  its  origin,  appears  to  consist  of 
two  portions  separated  by  a  slight  interval;  beoce  the  terms  upper  and  lower 
head  sometimo^j  used  iu  the  description  of  the  muscle. 

Hilationa.  By  its  exitmal  surface,  with  the  ramus  of  the  lower  jaw,  the  in- 
ternal maxillary  artery,  which  crosses  it,'  the  tendon  of  the  Temporal  muscle, 
and  the  Mnsseter.  By  its  internal  surf  act,  it  rests  against  the  upper  part  of  the 
Internal  Pterygoid,  the  internal  lateral  ligament,  the  middle  meningeal  artery, 
and  inferior  maxillary  nerre;  by  its  upper  border  it  is  in  relation  with  the  tem- 
poral niid  mas3eterio  branches  of  the  inferior  maxillarv  nerve. 

Nerva.    These  muscles  are  supplied  by  the  inferior  maxillary  nerve. 

Aetiona.  The  Temporal^  Maaseier,  and  Internal  Pterygoid  raise  the  lowfr 
jaw  against  the  upper  with  great  force.  The  superficial  portion  of  the  Maaseter, 
and  the  Internal  Pterygoid,  assist  the  External  Pterygoid  in  drawing  the  lower 
jaw  forwards  upon  the  upper,  the  jaw  being  drawn  back  again  by  the  deep 
fibres  of  the  ila-sscter,  and  posterior  fibres  of  the  Temporal.  The  Extenu.1 
Pterygoid  muscles  are  the  direct  agents  iu  the  trituration  of  the  food,  drawios 
the  lower  jaw  directly  forwards,  so  as  to  make  the  lower  teeth  project  beyond 
the  Tipper.  If  the  muscle  of  one  aide  acts,  the  corrcpponding  side  of  the  jaw 
is  drawn  forwards,  and  the  other  condyle  remaining  fixed,  the  symphysis 
deviates  to  the  opposite  side.  The  alteruation  of  these  movements  on  the  two 
sides  produces  trituration. 


MUSCLES  AKD  FASCLE  OF  THE  NECK. 

The  Muscles  of  the  Neck  may  be  arranged  into  groups,  corresponding  villi 
the  region  in  which  they  are  situated. 

These  groups  are  nine  in  num^r: — 

1.  Superficial  Region. 

2.  Depressors  of  the  Os  Hyoidea 

and  Larynx. 
8.  Elevators  of  the  Os  Hyoides — 

Depressors  of  thu  lA)wor  Jaw. 
4.  Muscles  of  the  Tongue. 
6.  Muscles  of  the  Pharyux. 

1 .  Superficial  Cervical  Region. 
Flatysma  Myoidcs. 
Sterno-clci  do-mas  toid. 
Mylo-hyoid. 
Geuio-hyoid. 

2.  Infra-hyoid  JRegton. 
Dtpresiora  of  Utt  Ot  Mtfo  ides  and  Larynx, 
Sterno-hyoid. 


6.  Muscles  of  (he  Soft  Palate. 

7.  Muscles  of  the  Anterior  Verte- 

bral Region. 

8.  Muscles  of  the  Lateral  Vertchnl 

Rugion. 

9.  Muscles  of  the  Larynx. 

Stemo -thyroid. 

Thy  ro- by  Old, 
Omo-hyoid. 

3.  SuprO'hjfoid  Region. 
EleinUon  ofOieOs  flyoiiicA — JJepretaort 

of  the  Louxr  Jaw. 
Digastric. 
Stylo -by  oid. 


*  This  a  Ibe  osubI  relatioo  ;  b«t  in  maay  cuct  the  Brterf  will  be  fontid  below  tb*  isaaclB. 
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i.  LinffUcU  Heffion, 
Mufcles  p/  tite  2bfijru«. 
Gen  io-hyoglossoB. 
Hyo-gloiuafL 

Stylo-gloasaaL 
FftUto-glossus. 

5.  Pharyngfal  Region. 
AfutcUs  of  the  Pharynx. 
Mistrictor  Inferior. 
Coniitrictor  Medina. 
Constrictor  Sapcrior. 
Stytopharyogeus. 
Palaio-  pbary  tigeus. 

6.  Pnlalal  Region. 
Mitsdea  of  the  Soft  Palate. 
Levator  Palati. 


Teoaor  Palati. 
Azygos  Uvula>, 
Pa)ato-glo&itD«. 
Falato-p  baryogeus. 

7.  Anterior  Vert^at  Region, 
Rectus  Capitis  Anticua  Major. 
Rectus  Capiiib^  Anticus  Minor. 
Recta;;  Latcraliij. 
LoDgus  CoUi. 

8.  Lateral  Vert^ral  Repon. 
Scalenus  Anticna. 

Scalenus  Mtxlius. 
Scalenus  Posticus. 

9.  Muscles  of  the  Larynx. 
(Included  in  the  description  of  the 

Larynx.) 


1.  SupERriciAL  CEnncAL  Reoion. 


Flatysma  Myoides. 


Slurno-cluido-mastoid. 


^^^^iutetioR.  A  block  hirviiif;  been  pUc«d  at  the  >iftck  of  tlic  n«clc.  tknd  llic  ficc  inrard  to  tbo 
^^^^^Bhtosite  to  thut  to  bo  ilis^eclei],  »o  as  to  pluce  tlie  pKru  opoo  Ibe  btreU'b,  makv  two  traiw* 
^HHHii«isioD8 ;  one  Troiii  ilic  chin,  ulong  the  tiikrpiD  ui  tbc  lower  Jitw.  1o  the  tniist*))!)  procou ; 
u*1  tllo  nthor  aluu^  the  upper  tM>rderof  the  clavicle.  Cuancct  these  by  so  oblKjitv  ineUioo 
BAde  in  thi^  coiiniC  of  the  StcratHnaninul  nmsclc.  from  thclnatloid  pmcnu  In  ibc  Klurauin  :  llin 
tiro  flaps  of  Inlct^nmcnt  having  been  remorod  in  the  direction  iliown  Jo  I'ig.  21-t,  the  saporQcliU 
(ucia  "riU  be  expmed. 

The  titperficial  cervical  fivieta  ia  exposed  on  the  removal  of  the  iotegnment 
from  the  aide  of  the  neck;  it  ia  an  exiremoly  thin  aponenroiic  lamina,  which 
ia  hardly  demonstrable  aH  a  separato  tncmbraiio.  Beneath  it  ia  found  the 
Pltttyama  Myoidc'i  muAclc,  tho  oxtcrnal  jugular  vein,  and  some  superficial 
bninche<i  of  the  <«rvical  plexus  of  nerves. 

Tbo  Platysma  iftjoidea  (Fig.  215)  \&  a  broad  thin  plane  of  muscular  fibrca, 
placed  immediately  beneath  the  skin  on  each  side  of  the  neck.  Il  arises  from 
the  clavicle  and  acromion,  and  from  the  fascia  covering  the  upper  part  of  tho 
Pectoral,  Deltoiil,  and  Trapezius  muscles;  its  fibres  proceed  obliiiucly  upwarda 
and  inwards  along  the  aide  of  the  neck,  to  be  inserted  into  the  lower  jaw 
beneath  the  external  oblique  line,  some  passing  forwards  to  the  anule  of  the 
moulb,  and  othars  becoming  lost  iu  the  oetlular  tissue  of  the  face.  The  most 
anterior  fibres  interlace,  in  front  of  tho  jaw,  with  the  fibres  of  the  muscle  of 
the  opposite  side;  thoaa  next  in  ortltTr  become  blunded  with  the  Depressor 
Labii  InferiorLs  and  tho  Depressor  Anguti  Oris;  others  arc  pralonged  upon 
tbe  side  of  the  cheek,  and  interlace,  near  the  angle  of  the  mouth,  with  t)ie 
muscles  in  this  situation,  and  may  oocn<iionnlly  bo  traced  to  the  Zygomatio 
muscles,  or  to  tho  margin  of  the  Orbicularis  Palpebrarum.  Beueath  llie 
Platyama,  the  external  jugular  vein  may  be  seen  descending  from  the  angle  of 
the  jaw  to  tho  claviole.  tt  is  essential  to  remember  the  direction  of  tho  fibres 
of  tbe  Platyama,  in  connection  with  the  operation  of  bleeding  from  this  vessel; 
for  if  the  point  of  the  lanoet  is  introduced  in  the  direction  of  the  mnscnlar 
fibres,  the  orifice  made  will  be  filled  up  by  the  contraction  of  the  muscle,  and 
blood  will  not  flow  ;  but  if  the  incision  is  made  across  the  course  of  the  fibres, 
they  will  retract,  and  expose  tbu  orifice  in  the  vein,  and  so  factlitote  the  Sow 
of  blood. 

lieiatiow.    By  its  «xtemal  ftii/ace,  with  the  intcgumcat,  to  which  it  is  united 


88fi 


MUSCLES   AND    FASCIA. 


closely  below,  but  more  Icwsely  above.  By  its  irUemnl  sur/are,  with  the  Pec- 
toralis  Major,  Deltoid,  and  Trapezius,  and  with  the  clavicle.  In  the  ntck,  with 
the  external  and  anterior  jugular  veins,  the  deep  cervical  fascia,  the  superficial 
cervical  plexus,  tbe  Sterno-maistoid,  Slcrno-liyoid,  Otno-hyoid,  and  Digastric 
muscles.  In  front  of  the  Sterno-maatoid,  it  covftra  the  sheath  of  the  carotid 
vessels;  and  behind  it,  tbe  Scaleni  muscles  and  the  nerves  of  tbe  bnichial 
plexus.  On  the  /aee,  h  is  in  relation  with  the  parotid  gland,  the  facial  artery 
and  vein,  and  tbe  Mas.'tctcr  and  Buccinator  muscles. 

The  ikcp  cervical  fascia  is  exposed  on  the  removal  of  the  Platysma  Xfvoidea. 
It  is  a  strong  fibrous  layer,  which  invests  the  muscles  of  the  neck,  and  inclosefl 
the  vessels  and  nerves.  It  commences,  as  an  extremely  thin  layer,  at  the  back 
part  of  the  neck,  where  it  is  attached  to  the  spinous  processes  of  the  cervical 
vertcbrsB,  and  to  the  ligamentam  nuchac;  and,  pa-ising  forwards  to  tbe  posterior 
border  of  the  Sterno-majiloid  muscle,  divides  into  two  layers,  one  of  wbich 
passes  in  front,  and  the  other  behind  that  muscle.  These  join  again  at  the 
anterior  border  of  the  Stcrno-mastoid ;  and,  being  continued  forwards  lo  the 
front  of  the  neck,  blend  with  the  fascia  of  the  opposite  side.  The  fupcrficial 
layer  of  tbe  deep  cervical  fascia  (that  which  passes  in  front  of  the  Steroo- 
mastoid),  if  traced  upwards,  is  found  to  pass  across  the  parotid  gland  and 
Hossetcr  muscle,  forining  the  parotid  and  tnosseterio  fascia,  and  is  attached  to 
the  lower  border  of  the  zygoma,  and  more  anteriorly  to  the  lower  border  of 
the  budy  of  tbe  jaw ;  if  the  same  layer  is  traced  downwards,  it  is  seen  lo  pass 
to  the  upper  border  of  tbe  clavicle  and  sLcrnum,  being  pierced  just  above  the 
former  lionc  by  the  e.vlernal  jugular  vein.  In  the  middle  line  of  the  neck,  the 
fascia  is  thin  above,  and  connected  to  the  hyoid  bone ;  but  it  becomes  thicker 
below,  and  divides,  just  1k:1ow  the  thyroid  gland,  into  two  layers,  tbe  more 
superficial  of  which  is  attached  to  the  upper  border  of  the  sternum  and  inter- 
clavicular ligament ;  the  deeper  and  stronger  layer  is  connected  to  the  |>osterior 
border  of  that  lionc,  covering  in  the  Sterno-hyoid  and  Sterno-lhyroid  muscles. 
Between  tlieso  iwu  layers  Is  a  little  areolar  tissiio  and  fat,  and  occasionallr  A 
small  lymphatic  gland.  The  deep  layer  of  the  cervical  fascia  (that  which  Ilea 
behind  tho  posterior  surface  of  the  Sterno- mastoid)  sends  numerous  prolonga- 
tions, which  invest  the  muscles  and  vessels  of  tbe  neck;  if  traced  upwards,  a 
process  of  the  fascia,  of  extreme  density,  is  found  passing  behind  and  to  the 
inner  side  of  the  parotid  gland,  to  be  attached  to  the  base  of  tbe  styloid  pro- 
cess and  angle  of  the  lower  jaw.  termed  the  etifh-maziUartj  h'^ameni :  if  traced 
downwards  and  outwardi^  tbe  fascia  will  be  found  to  inclose  the  posterior  belly 
of  the  Omo-hyoid  muscle,  binding  it  down  by  a  distinct  process,  which  dcSoentu 
to  be  inserted  into  the  clavicle  and  cartilage  of  the  first  rib.  The  deep  layer 
of  the  cervical  fuscia  also  assists  in  forming  the  sheath  which  incloses  lh« 
common  carotid  artery,  internal  Jugular  vein,  and  pnoumogaslric  nerve.  Tboro 
are  fibrous  septa  intervening  between  each  of  these  parts,  which,  however,  a« 
included  together  in  one  common  investment.  Mor«  internallj,  «  thin  layer  is 
continued  acro<H  the  trachea  and  thyroid  gland,  beneath  the  St er no- thyroid 
muscles;  and  at  the  root  of  the  neck  this  may  be  traced,  over  the  large  vcsseli, 
to  be  continuous  with  the  fibrous  layer  of  the  pericardium. 

The  Stemo-cUirh-mastrnd  (Fig.  220)  is  a  largo  thick  muscle  wfaioh  nassea 
obliquely  across  the  side  of  the  neck,  being  inclosed  between  the  two  layers 
of  the  deep  cervical  fascia.  It  is  thick  and  narrow  at  it«  contral  part,  but  is 
broader  an<l  thinner  at  each  exiremity.  It  arises,  by  two  heads,  from  the 
Btemurn  and  clavicle.  The  ult^tui  fjortion  is  a  rounded  fasciculus,  tendinous  in 
front,  fleshy  behind,  which  arises  from  the  upper  and  anterior  i>nrl  of  the  first 
piece  of  fhe  sternum,  and  b  directed  upwards  and  backwards.  The  elavieular 
}Mrtion  arises  from  the  inner  third  of  the  superior  border  of  tbe  clavicle,  being 
eomposed  of  fleshy  and  aponeurotic  fibres;  tc  is  directed  almost  vertically  up- 
wards. These  two  portions  are  separated  from  one  another,  at  their  origin,  by 
a  triangular  cellular  interval ;  hut  become  gradually  blended,  below  the  middle 
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of  the  neck,  into  a  thick  rounded  muscle,  wliich  is  insurted,  by  a  strong  tendon, 
into  the  outer  eurfaco  of  tbo  raostoid  process,  from  its  a{>ux  to  its  Huperior  bor- 
iier,  and  by  a  thin  aponeurosifl  into  the  outer  tvo-tliirds  of  the  superior  currod 
line  of  (be  uc^ipttal  bone.    The  Steruo-mastuid  varies  maoh  in  its  extent  of 

Ftg.  230.— Uoiclce  of  the  Neck,  aad  Uouiwlitrivfl  of  tbc  Triuigles. 
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attaohmeot  to  the  clavicle:  in  one  case  the  claTicuUr  may  be  as  narrow  aa  the 
sternal  portion;  in  another,  as  much  as  the  three  inches  in  breadth.  When 
the  clavicular  origin  is  broad,  it  la  occasionally  subdivided  into  numerous  slips, 
separated  by  narrow  iuiervuls.  More  rarely,  the  corresponding  margins  of  the 
Sterna- mastoid  and  Trapuitina  have  been  found  in  contact.  In  the  application 
of  a  ligature  to  the  third  part  of  the  subclavian  artery,  it  will  bo  necessary, 
where  the  muscles  come  close  together,  to  divide  a  }X)rtton  of  one  or  of  both. 

This  muscle  divides  the  quadrilateral  space  at  the  mdo  of  the  neck  into  two 
triangles,  an  anterior  and  a  posterior.  The  boundaries  of  the  anterior  triangle 
nra  in  front,  the  median  lino  of  the  neck ;  above,  the  tower  border  of  the  body 
•if  the  jaw,  and  an  imat^inary  line  drawn  from  the  angle  of  the  jaw  to  the 
mastoid  process;  behind,  the  anterior  border  of  the  Steroo- mastoid  muscle. 
The  boundaries  of  the  poaterior  triangle  are,  in  fronts  the  posterior  border  of  the 
^oroo-mastoid ;  below,  the  upper  border  of  the  clavicle;  behind,  the  anterior 
margin  of  the  Trapezius.* 

The  anterior  cage  of  the  muscle  forma  a  very  prominent  ridge  beneath  the 
skin,  which  it  is  important  to  notice,  as  il  forms  a  guide  to  tlic  surgeon  in 
making  the  necessary  incisions  for  ligature  of  the  common  carotid  artery,  and 
for  awopfaagotomy. 

RekUiona,    By  its  ntptrjicial  surface,  with  the  integument  and  Platysma,  from 

*  The  MUtUnajr  of  tbcec  Iruuigles  will  be  mora  exact!;  dracnbod  with  \\i%\  of  lh«  TestoU  of  th4 
neck. 
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frhlch  it  )8  Mparnted  hv  the  externa!  jugular  vein,  the  superficial  branches  of 
ihe  cervical  plexus,  an«5  Ihc  anterior  layer  of  the  deep  cervical  fascia.  By  its 
deep  surface,  it  rests  on  the  sturno -clavicular  &rticulaliou,  the  dwp  lujur  of  the 
cervical  fascia,  the  Steroo-hyoid,  Storuo- thyroid,  Omohyoid,  the  posterior  belly 
of  the  Digastric,  Levator  Anguli  Scapulfo,  the  Splenius  and  S<»ileni  muscles. 
Below,  it  is  in  relation  with  the  lower  part  of  the  common  carotid  artery, 
internal  jugular  vein,  pneumogastrio,  dcscendens  noni,  and  commmiicanj  noni 
nerves,  and  with  the  deep  lymphatic  glands;  with  the  spinal  accessory  nerve, 
which  pierces  its  upper  thii-d,  the  cervical  plexus,  the  oeclpilal  artery,  and  a 
part  of  the  parotid  gland. 

Nervfji.  The  Platysma  Myoides  is  supplied  by  the  facial  and  superficial 
cervical  nerves;  the  sternocleidomastoid  by  the  spinal  accessory  and  deep 
branchtis  of  ihn  cervical  plexua. 

AiUvins.  TKo  Platysnia  Myoides  produces  a  flight  wrinkling  of  tho  surface 
of  tho  skin  of  the  neck,  in  a  vertical  direction,  when  the  entire  muiwla  is 
brought  into  action.  lis  anterior  portion,  the  thiekest  part  of  the  muscle, 
depresses  the  lower  jaw;  it  also  servos  to  draw  down  the  tower  li])  and  angle 
of  the  mouth  on  each  side,  being  one  of  the  chief  agents  in  the  expression  of 
melancholy.  The  Sterno-mastoid  musctoa,  when  both  are  brought  into  action, 
serve  to  depress  the  head  upon  the  neck,  and  the  neck  upon  the  chest.  Either 
muscle,  actmg  singly,  flexes  the  head,  and  (combined  with  the  Splenitis)  draws 
it  towards  the  shoulder  of  the  same  side,  and  rotates  It  so  as  to  uarry  ibc  face 
towards  the  oppo.site  side. 

Snrijir.at  Antfnmy.  The  rclttjuns  of  tlio  sternal  and  elevkuUr  parts  of  tb«  Stomo-nutoid 
ahoulif  he  carerullv  examined,  as  \hc  furgeon  is  nometiEnes  required  to  divide  one  nr  bulk  purtien* 
of  the  miwclD  ill  ten/  nrrh.  Oiifl  varictr  of  this  dii^tortlon  ift  pradtLciil  bv  K[)BiiiiiiMlic  cnDlnctina 
or  ripiility  »f  the  StiTiiD-niunloid ;  lh>*  head  lieitig  carried  duwii  towardi*  th*  «lnmld*T  nT  the  Mime 
Bidt'.  aud  thi!  fttcc  tiirDcd  to  Ihe  oppoaitc  side,  aai  BsmI  io  that  p<i?iti<iD.  WIh-d  all  other  rrroe- 
QiM  for  ibv  rchiT  of  this  (Iiel-usb  Davu  failed,  enbcutaavone  divisiim  of  tbf  inii»:Ie  is  neartcd  lo. 
Thia  i;t  [lorronncd  bv  intrmlniinK  n  l»ii|^  nnrrow  bifloury  betu-nth  it,  iibmit  liair un  inch  nbarr ill 
origin,  and  dividioir  it  front  behind  forwards  whiUt  ibt<  musclr  is  ^iiL  vrull  aoao  ihit  Mr«tr)i. 
Th<*rc  M  Aeldom  unv  difUculty  in  di^idiii^  llic  Mlrninl  iiorlicin.  In  dividing  tfa^  cluriculiir  portioD 
carp  taa^i  Ue  taten  to  avoid  woundioj;  the  exleroal  jugular  wio,  which  rons  parsUel  with  the 
|MM>t<.'rior  liocdor  o[  tbv  mu»clc  id  this  niluiitioD. 

2.— iNrBA-HYOiK  Region.    (Figs.  220,  321.) 
Dkprkssoks  of  the  Oa  Hyoidbs  and  Lauynx. 


Sierno-hyoid. 
Slerno-lhyroid. 


Tliyro-hyoid. 
Omo-hyoid. 


Diaaeetion,  The  Tnn^clrs  in  this  region  nay  b«  exposed  by  mnoviBf:  thu  drcp  taafia  frflMllw 
Trvnt  of  the  neck.  Id  order  to  Ee«  the  vntire  exlput  of  the  Omo-byoid.  it  is  t»Pc«fKiiry  lo  divak 
the  t^temo-iniwtoid  at  its  vontrc.  and  ttim  {\»  rods  A8idl^.  and  to  detach  the  Trapt-ztus  freo  \\>t 
clavicle  and  scapula.    This,  however,  ohould  oot  be  done  uolese  ibv  Trap«2d[i<  haa  been  ditKClf^d. 

The  Stfirno-hynid  is  a  thin,  narrow,  riband-like  muscle,  which  arises  from  the 
inner  extremity  of  the  claviole,  and  tho  upper  and  posterior  part  of  the  first 
piece  of  the  sternum;  and,  passing  upwards  and  inwards,  is  inserted,  by  short 
tendinous  fibres,  into  the  lower  border  of  the  body  of  the  o»'  hyoidea.'  Thia 
muscle  i«  separated,  below,  from  its  fellow  by  a  considerable  Interval;  but  ihev 
approach  one  another  in  the  middle  of  their  course,  and  again  diverge  as  they 
ascend.  It  often  presents,  immedintely  above  its  origin,  a  transverse  tendiooui 
iulersection,  like  those  in  the  Rectus  Abdominis. 

Variatiims.  Thia  musclo  Hontctimra  QrUw  from  the  inner  extremity  of  tho  clitTicle.  aiul  (b 
posterior  al<>rn«>-ctiivicitlar  Itgaractit ;  or  frora  tbe  steraam  and  lbi»  lig«n)Cnt:  fmm  rtlW  boae 
alone,  or  rrom  all  tfacsi;  parts;  and  occasionally  has  a  fasciculus  connected  wttji  ihv  cartili^ 
of  the  6r8t  rib. 

ftrhttatu.  By  ita  mperjteiat  surface,  below,  with  the  sternum,  the  sternal  cod 
of  the  clavicle,  and  the  Stcmo-roastoid ;  and  above,  with  the  Platysma  and  deep 
cervical  fascia.     By  its  deep  tftr/aer,  with  the  Ster  no- thyroid,  Crico- thy  raid,  and 
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Tlijrro-hyoid  muscles,  the  tliyroid  gland,  the  sapariM-  ibyroid  vesaela,  Ute  crico- 
thyroid and  ibvro'byoid  ntembranes. 

The  StertKhtfi^roid  is  situated  beneath  the  precediBg  muscle,  but  is  shorter 
mod  wider  than  it.  Ii  arises  from  the  posterior  surface  of  the  first  bone  of  the 
sternum,  below  the  origin  of  the  Sternohyoid,  and  occasiooaUy  from  the  edge 
of  the  cartilage  of  the  Orst  rib;  and  iit  iuaerteU  into  the  oblique  Iluo  on  the  side 

Fig.  221.— MiuclcB  of  the  Keck.    Aoterior  View. 
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of  the  ala  of  the  thyroid  cartilage.  This  muscle  is  in  close  ooiitact  with  its  fel- 
low at  the  lower  part  of  the  neck ;  and  is  frequently  traversed  by  a  tnuisvorse 
or  oblique  tendinous  intersection,  like  thoae  in  the  Rectus  Abdominis. 

Vartaiiont.  This  mnvcle  b  eomttimcs  conlionous  viUi  the  T1)yn>-hy<ri«l  ud  lQr«rior  Con- 
nrietor  of  the  pbuyiut;  uid  a  htterul  proloopitioQ  from  it  aotnecimea  pusM  as  far  u  the  os 
k]r<Nd«s. 

RfJaUatu.  By  it«  anUrior  surface,  with  the  Stcmo-hyoid,  Omo-hyoid,  and 
Ster no- mastoid.  By  its  posterior  surface,  from  below  upwanls,  with  the  trachea, 
vena  innominata,  common  onrotid  (and  on  the  right  side  the  uri^rin  iuiittminaia), 
the  thyroid  gland  and  its  vessels,  nnd  the  lower  part  of  the  larynx.  The  mid- 
dle thyroid  vein  lies  along  its  inner  border,  a  relation  which  it  is  important  to 
remaniber  in  the  operation  of  trnttheotomv. 

*r"  ~  •ro-kwifi  is  a  small  quadrilateral  muscle  appearing  like  a  contintintion 
oi  '  luo-thyroid.     It  arises  from  the  oblique  line  on  the  side  of  the  thyroid 

oarniwc^  and  passes  vertically  upwards  to  be  inserted  into  the  lower  border 
of  the  body  and  greater  cornu  of  the  hyoid  bone. 

RekUiona.  "By  its  external  avr/ate,  with  the  Stenio-hroid  and  Omo-hyoid 
muscles.  By  itjt  int^rnai  surfaer,  with  the  thyroid  cariifage,  the  thyro-hyoid 
membrane,  and  the  superior  laryngeal  vsseela  and  nerve. 

The  Omohjm'l  pa.<aes  neross  the  side  of  the  ne(;k,  from  the  seapula  to  the 
h^oid  bone.    It  consists  of  two  fleshy  bellies,  united  by  a  central  tendon.    It 
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arises  ftora  tbe  upper  border  of  tbe  scapula,  and  oocasioDalty  from  the  i 
verm  ligament  whicb  crosses  ihe  supniscJipuIar  notch ;  iw  extent  of  attacbmi 
to  the  Ru;apu!a  varying  from  a  few  lines  to  an  inch.  From  this  origin,  tbo 
jKjsterior  belly  forms  a  flat,  narrow  fasciculus,  which  inclines  forwards  across 
the  tower  part  of  the  nock ;  behind  the  Stemomaatoid  muscle,  where  it  becomes 
tendinous,  it  changes  itd  direction,  forming  an  obtuse  angle,  and  aacends  almost 
vertically  upwards,  close  to  tho  oaior  border  of  the  Sterno'hyoid,  lo  be  inserted 
into  the  lower  border  of  tho  body  of  tho  os  hyoides,  just  e:tternal  to  the  inser- 
tion of  tho  Sicrno-hyoid.  The  tendon  of  this  muscle,  which  varies  much  in  its 
length  and  form  in  different  subjects,  is  held  in  hn  position  bv  a  process  of  the 
deep  cervical  fasuia,  whicli  includes  it  in  a  sheath,  and  is  prolonged  down  lo  ba 
attached  to  the  cartilage  of  the  first  rib.  It  is  by  this  means  that  the  angular 
form  of  the  muscle  is  maintained. 

This  muscle  t^ubdi  vidcs  each  of  the  two  largo  triangl&s  at  tbe  side  of  the  neck 
into  two  smaller  triangles;  the  two  posterior  ones  being  the  pcnterior  auptrior  or 
auloccipitaf^  and  the  posUrior  inferior  or  subclavian ^  the  two  anterior,  the  atUerior 
superior  or  superior  caroiitl,  and  the  anbrior  inferior  or  infrrinr  carotid  irianglo. 

Relations.  By  its  superficial  surf  ace,  with  the  Trapcxius,  Snbclftvius,  thecU* 
vide,  the  Sterno-mastoid,  deep  cervical  fascia,  Platysma,  and  integument.  By 
its  deep  aurface,  with  tho  S«ileni,  brachial  plexus,  sheath  of  the  common  carotid 
artery,  and  internal  jugular  vein,  the  desccndens  noui  nerve,  Sternothyroid  and 
Thyro-hyoid  musciea. 

Nerves.  The  Thyro-hyoid  is  supplied  by  the  hypoglosjial;  the  other  mascln 
of  this  group  by  branches  from  the  loop  of  commuuicatiou  between  the  desceo- 
dcns  and  comTnunit^atihi  iioni. 

Acliotts.  These  muscles  depress  tho  larynx  and  hyoid  bone,  after  tbey  have 
been  drawn  up  with  tbe  pharynx  in  tbe  act  of  deglutition.  The  Omo-hyoid 
niuacle-s  not  only  depress  the  hyoid  bone,  but  carry  it  backwards,  and  lo  one  or 
the  other  sido.  They  are  also  tensors  of  the  cervical  fascia.  The  Thyro-hyoid 
may  act  as  an  elevator  of  iho  thyroid  cartilage,  when  the  hyoid  bone  ascend^ 
drawing  upwards  the  thyroid  cartilage  behind  the  oa  hyoides.  -' 

3.  SupRA-nvoiD  REniON.    (Figs.  920,  221.) 
Elevators  or  the  Os  ITvoiuEa — Depuessohs  of  the  Lowek  Jaw, 


Digastric. 

Stylohyoid. 


Mylo-hyoid. 

Gen  io-h  void. 


Pisteclion.  To  dixsoct  t\jfw  iBn»t-|«ii,  a  block  shonlil  be  placed  bcDealk  (ho  b«ck  of  tbf  nfck, 
hod  the  benil  drawn  burkwurda,  and  reuined  in  ihat  poeuion.  On  tlt«  renoTal  of  the  dnp 
Fwcia.  tb«  ninsctee  uro  iit  ocicv  vzpospd. 

Tho  Digastric  consi-sta  of  two  fleshy  bellies  united  by  an  intermediate  rounded 
tendon.  It  is  a  small  muscle,  situated  below  the  side  of  the  body  of  tho  lover 
jaw,  and  extending,  in  a  curved  form,  from  the  aide  of  the  head  to  the  sym- 

Shysis  of  the  jaw.  The  posierinr  hdhj,  longer  than  the  anterior,  arUcs  from  th« 
igastrtc  groove  on  the  inner  side  of  tbe  mastoid  process  of  the  temporal  boue, 
and  pusses  downwards,  forwards,  and  inwards.  The  anterior  belly,  bein^  re&eclol 
upwards  and  forwards,  is  inserted  into  a  depression  on  the  inner  side  of  tbe 
lower  border  of  tlie  jaw,  close  to  tho  symphysis.  The  tendon  of  tho  muscto 
perforates  tho  Stylo-hyoid,  and  is  held  in  connection  with  the  side  of  the  butlv 
of  the  hyoid  bone  by  an  aponeurotic  loop,  lined  by  a  synovial  membrane.  A 
broad  aponeurotic  layer  is  given  off  from  the  tendon  of  tbe  Digastric  on  e*cl' 
side,  which  is  attached  to  the  body  and  great  corno  of  the  hyoid  bone:  ihiais 
termed  the  $upra-hyoid  aponeurosis.  It  forma  a  strong  layer  of  fasoia  botwW 
tho  anterior  portion  of  tbo  two  raujtcles,  and  a  Arm  investment  for  the  otb^ 
muscles  of  the  stipra-hyoid  region  which  lie  beneath  it. 

The  Diimstric  mu.-fcle  divides  ihe  anterior  Bui)orior  triangle  of  the  neck  in'o 
two  smalier  triangles;  the  upper,  or  submaxillary,  being  bounded,  above,  bj 
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ower  jaw  and  maflioid  process;  below,  by  llio  two  bellies  of  the  Digastric 

usole :  the  lower,  or  supuriur,  carotid  triangle  being  bounded,  above,  by  ibo 

•ttarior  belly  of  the  Digadtric;  behind,  by  toe  Sterno- mastoid;  below,  by  tho 
o-byoid. 

Relations.  By  its  superficial  surface,  with  the  Platysma,  Steruo> mastoid  and 
Trachelo-mafltoid,  part  of  the  Stylo>hyoid  muscle,  and  the  parotid  and  sub- 
maxillary glaridji.  By  its  tk«p 4ttr/ace,  tbe  anterior  belly  lies  on  the  Mylohyoid; 
the  posterior  belly  on  tbe  Stylo-glossua,  Stylo-pharyngous,  and  ilyo-gloeaaa 
moscles,  the  external  carotid  artery  and  its  lingual  and  facial  braoohes,  tbe 
iuterual  carotid  artery,  internal  jUKuiar  vein,  and  hypoglossal  nerve. 

The  Styh-kyoid  i»  a  Rmall,  slender  muscle,  lying  in  front  of,  and  above,  the 
poAterior  belly  of  the  Digaxtric.  It  arincH  from  the  middle  of  the  outer  nurface 
of  tho  styloid  prucess;  and,  pa^inf^  dowuwanhi  and  forwards,  is  inserted  into 
the  body  of  tho  hyoid  bone,  just  at  its  junction  with  the  greater  cornu,  aud  im- 
mediately above  the  Omo-hyoid.  This  muscle  is  perforated,  near  its  iuscrtloo, 
by  tbe  tendon  of  the  Digastrto. 

Relations.    The  same  as  the  poaterioT  belly  of  the  Digastrio. 

The  Digastric  aud  Stylo-hyoid  should  be  lemoved,  in  order  to  expose  the 
next  musuie. 

Tbe  Mylohipid  is  a  flat  triangular  muscle,  situated  immeJiately  bftn-iath  iha 
anterior  belly  of  tbe  Digastric,  aud  forming,  with  its  fellow  of  tbe  opposite  side, 
a  masoalar  noor  for  tbe  cavity  of  tho  mouth.  It  arises  from  ilio  wfiole  length 
of  the  myto-hyoid  ridge,  from  the  symphysis  in  front  to  the  last  molar  tooth 
behind.  Tbe  posterior  iibres  pass  obliquely  forwards,  to  be  inserted  into  the 
body  of  the  os  hyoidea.  The  middle  and  anterior  fibres  are  inserted  into  a 
nuklian  fibrous  raphe,  where  they  join  at  an  angle  with  the  fibres  of  the  opposiLe 
mosole.  This  median  raphe  is  sometimes  wanting;  tbe  muscular  iibres  uf  the 
two  side^  are  then  directly  continuous  with  one  another. 

/telatiofu.  By  its  cutaneous  surface,  with  tho  Plutysma,  the  anterior  belly  of 
the  Digastric,  the  aupra-hyoid  fascia,  tho  submaxillary  gland,  and  submental 
vtssels.     By  its  tieep  or  superior  surface,  with  the  Geuio-byoid,  part  of  the  liya- 

f'toasus,  and  Styloglossus  muscles,  tbe  lingual  and  gustatory  nerves,  tho  sub- 
tngoal  gland,  and  the  buccal  mucous  membrane.   Wharton's  duct  curves  round 
its  posterior  border  in  its  passage  to  the  mouth. 

Oitaection.  The  Myh>-byM<l  aboulc)  uow  hi'  rrmoriM),  in  nrdcr  to  cipoce  the  tnitclva  wbich 
Ua  beneath;  tbin  is  L-Socti'd  by  detRcliin;  it  from  its  ultucbinents  to  the  nyoid  twos  asd  jaw,  uiil 
iepwliag  it  hy  il  vertical  iuLiiiiuu  from  its  Ivliow  of  the  oppoHite  lidu. 

The  Otnio-hyoid  is  a  narrow  slender  muscle,  situated  immediately  beneath' 
the  inner  border  of  tbe  preceding.  It  arises  from  the  inferior  genial  tubercle 
on  the  inner  side  of  tbe  symphysis  of  the  jaw,  and  passes  downwards  and  Ixick- 
wards,  to  be  inserted  iuto  the  anterior  surface  of  the  body  of  the  os  byoides. 
This  muscle  lies  in  close  contact  with  its  fellow  of  the  opposite  side,  aud 

^^icreascs  slightly  ia  breadth  as  it  descends. 

^H  Bchtiims.    It  Is  covered  by  the  Mylo-hyoid,  and  lies  on  the  Gento-hyo-glossus. 

^H  AVtrra.     The  Digastric   is  supplied,  its  anterior  belly,  by  tbe  mylo-hyoid 

^Hnnoh  of  tho  inferior  dental ;  its  posterior  belly,  by  the  facial;  tbe  Stylo-hyoid, 

^nBjrlhe  facial;  the  My lo  hyoid,  by  tho  mylo-hyoid  branch  of  the  inferior  dental ; 

!     tba  tieuiobvoid,  by  the  hypoglossal. 

I  Acliinia.  M'his  group  of  muscles  performs  two  very  important  actions.  They 
raise  the  hyoid  bono,  and  with  it  the  base  of  the  tongue,  during  tbe  act  of 
deglutition;  or,  when  the  hyoid  bone  is  Bxed  by  its  depressors  and  those  of  the 
kryax,  they  depress  the  lower  jaw.  During  the  first  act  of  deglutition,  when 
the  mass  is  being  driven  from  the  mouth  into  the  pharynx,  tbe  hyoid  botie,  and 
~1th  it  the  tongue,  is  carried  upwards  and  forwaras  by  the  anterior  belly  of  the 


I  Tbi«i  rrfcn  to  tb«  deptb  of  themuKlm  from  tbe  skia  in  dit^ectutg. 
~  ibe  tM>d3r,  coeli  of  these  muscles  lies  shove  tha  proccdioe. 


In  tbe  ere«t  poution 
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Digastric,  the  Mvlo-hyoid,  and  Genio-hyoid  muscles.  lu  the  second  act,  when 
the  mass  ia  [lasaing  throuj^h  the  phiirynx,  the  direct  elevation  of  the  hyoid  hone 
(akcfl  place  by  the  combined  action  of  all  the  muscleit;  and  after  the  food  has 
passed,  the  hyoid  bono  is  carried  upwards  and  backwards  by  the  posterior  belly 
of  the  Digastrio  and  Stylo-hyoid  muscles,  which  assist  in  proveDting  the  return 
of  the  morsel  into  the  moncb. 

4.  LiscuAL  Region, 

Genio-hyo-glossua.  Lin^ualia. 

Hyo-glossus.  Siylo-glossus. 

Falato-glossus. 

AtMiWion. — AnF>r  rompletinB-  the  iliKiwrtioa  nf  tlw  ])m:ediufi  nnscltii,  &aw  throti|^  the  lowtfr 
Jaw  just  trxtonial  to  the  5vinphT.iiH.  Thon  draw  tbu  tongue  TorWArds,  and  altavll  it,  by  k  stitcli, 
to  the  nuso  ;  and  ita  naacIvB,  wnich  luv  thuii  put  uo  the  stretch,  inajr  be  examiiied. 

The  Oenio-hifo-fflonstis  has  received  its  name  from  its  triple  attachment  to  the 
chin,  hyoid  hone,  and  tongue;  it  is  a  thin,  flat,  triangular  ma^cle,  placod  ver- 
tically on  either  side  of  the  middle  line,  its  apex  corresponding  witn  its  point 
of  attachment  to  the  lower  jaw,  its  base  with  its  insertion  into  the  tongnc  and 
hyoid  bone.  It  arises  by  a  short  tendon  from  the  superior  genial  tuberole  on 
the  inner  side  of  the  symphyats  of  the  chin,  imraediately  above  the  Uenio- 
hyoid;  from  this  point,  the  mu.sclo  spreada  oat  in  a  fan-like  form,  the  inferior 
fibres  passing  downwards,  to  be  inaerled  into  the  upper  part  of  the  body  of  the 
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Relatioiu.  By  it«  internal  eur/ace,  it  is  in  contact  with  its  fellow  of  the  oppo- 
site side,  from  which  it  \a  sepftrat^d,  at  the  back  part  of  the  tongue,  by  the 
fibroiu  septum,  which  ext^ndti  through  the  middle  of  the  organ.  By  it«  ei^emal 
Btfr/aefy  with  the  Lingualid,  Uyo-glo^uius,  aud  Stylo-gloitdua,  the  lingual  artery 
and  bypogloswil  nerve,  the  gust&tory  nerve,  and  Rublingual  gland.  3y  its  upper 
hordrTy  with  the  mucouij  membrane  of  the  floor  of  the  luouUi  (fheuum  Unguie). 
Br  it*  lower  border,  with  the  Genio-hyoid. 

The  llyo-glo$sus  h  a  thin,  flat,  quadrilateral  muscle,  which  arises  from  the 
»iide  of  the  body,  the  lesser  cornu,  and  whole  length  of  the  greater  cornu  of  the 
byoid  bone,  and  passing  almoat  Tcrticallj  upwards,  is  inserted  into  the  side  of 
the  tongue,  between  the  Stylodossus  and  Lingualis.  Tboee  fibres  of  this 
muscle  which  arise  from  the  bocTv,  are  directed  upwards  and  backwards,  over- 
lapping those  from  the  greater  cornu,  which  arc  directed  obliquely  forwards. 
Tboee  from  the  lesser  cornu  cxleud  forwards  and  outward.s  alung  the  side  of 
the  toni'ue,  under  cover  of  tho  portion  arising  from  tho  body. 

The  difference  in  the  direction  of  the  fibres  of  this  muscle,  and  their  separate 
origin  from  diOeruut  parts  of  thu  hyoid  bone,  led  Albinos  and  other  anatomists 
to  describe  it  as  throe  muscles,  under  the  names  of  the  Baaio-glosaus,  tho 
Kerato-glossus,  and  the  Cbondro-glosaua. 

Relations.  By  its  e-rtKrual  suTffift,  with  the  T>igft.stric,  the  Stylo-hyoid,  Stylo- 
gloaaujt,  and  Mvlo-hyoid  muscles,  tho  gustatory  and  hypoglossal  nerve.**,  Whar- 
ton's duct,  anu  the  sublingual  gland.  By  its  dixp  snr/ac^^  with  the  Geuio- 
hro-glossus,  Lingualis,  and  Middle  Constrictor,  the  lingual  vestieln,  and  tho 
glosao-phorjngeal  nerve. 

The  LingMtlii  is  a  longitudinal  band  of  muscular  fibres,  situated  on  the  nndor 
surface  of  the  tongue,  lying  in  the  interval  between  ttiu  Hyo-glo6sas  and  the 
Gcnio-hyo-glossus,  and  extending  from  the  base  to  the  apex  of  the  organ. 
Posteriorly,  some  of  its  fibres  are  lost  in  the  base  of  the  tongue,  and  others  aro 
occasionally  attached  to  the  hyoid  bone.  It  blends  with  the  fibres  of  the 
Stylo-glossus,  in  front  of  the  Uyu-glossus,  and  is  continued  forwards  as  far 
as  the  apex  of  the  tongue.  It  is  in  relation,  by  its  under  surface,  with  the 
ranioe  artery. 

Tho  <S(^2(>-yi(Uxu«f  the  shortest  and  smallest  of  the  three  styloid  muscles,  arises 
from  the  anterior  and  outer  side  of  the  styloid  process,  near  ita  centre,  and 
from  the  stylo-maxillary  ligament,  to  whieh  its  nbres,  in  most  cases,  are  at- 
tached by  a  thin  aponeuro:sis.  Passing  downwards  and  forwards,  so  as  to 
become  nearly  horizontal  in  its  direction,  it  divides  upon  the  side  of  the  tongue 
into  two  portions;  one  longitudinal,  which  is  inserted  along  the  side  of  the 
tongae,  blending  with  the  fibres  of  the  Lingualis  in  front  of  the  Uyoglossus; 
tbe  other  oblique,  which  overlaps  the  Ilyo-glossus  muscle,  and  decussates  with 
its  fibres. 

Relations.  By  its  txtfmal  surface,  from  above  downwards,  with  the  jiarotid 
gland,  the  Internal  Pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve, 
and  the  mucoua  membrane  of  tho  mouth.  By  its  internal  aur/ace,  with  tho  tonsil, 
the  Superior  Constrictor,  and  the  Ilyo-glos-sus  muscle. 

The  Palaln-i/lo34na,  or  CoTistriefor  Isthmi  /aueium,  although  it  is  one  of  tho 
muscles  of  the  tongue,  serving  to  draw  its  base  upwards  during  the  aut  of  de- 
glutition, is  more  nearly  associated  with  the  soft  palate,  both  in  \\a  situation 
and  function;  it  will,  consequently,  be  described  with  that  group  of  muscles. 

Nerves.  Tho  Palato-glossus  is  supplied  by  the  palatine  branches  of  Meckel's 
ganglion;  the  Lingualis,  by  tho  chorda  tympani;  the  remuning  muscles  of 
this  group,  bv  the  hypogto^iaL 

Actions,  "fhe  movements  of  the  tongue,  although  numerous  and  complicated, 
taa,y  be  understood  by  carefully  considering  the  direction  of  the  fibres  of  its 
muaolea.  The  (ienio-hyo-glossi,  by  means  of  their  posterior  and  inferior  fibres, 
draw  upwards  the  hyoid  bone,  bringing  it  and  the  base  of  tbe  tongue  fttrwarda, 
BO  as  to  prutrudo  the  apex  from  the  mouth.    Tho  anterior  fibres  will  draw  the 
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tongao  ba«k  into  the  mouth.  The  whole  lengfth  of  these  two  muscles  »cti(ig 
aluQg  the  tniUiilu  liao  of  the  touguu  will  draw  it  downwards,  so  as  to  make  it 
couoave  trout  siile  to  side,  forming  a  channel  alon^  which  fluids  maj  p&js 
towards  the  pharynx,  as  in  suiiking.  The  Ilyo-glossi  muscles  draw  down  tha 
Bides  of  the  tongue,  so  as  to  render  it  oonyex  from  side  to  side.  The  Linguales, 
by  drawing  downwards  the  centre  and  apex  of  the  tongue,  render  it  convex 
fr>»rn  before  backwards.  The  Palato-glosii  draw  the  base  of  the  touguc  up- 
wards, and  the  Stylo-gloasi  upwards  and  backwards. 


6.  PfiARryoEAL  Kegiok. 

Constrictor  Inferior.  Constrictor  Superior. 

Coostriotor  Medius.  Stylo-pharyngeus. 

Palato-pharyngeus. 

J)its«<iion  (Fi^.  223).     In  order  to  examiao  (be  tousclee  or  Ihv  pbaryDX,  cut  ihrougfi  ^ 
trj>che&  and  sMphftjfus  Just  above  the  sti^rnum.  aad  dmw  ihom  npwnrda  hr  dividing  ihi*  Ioom 

oreolar  tissue  coDocrtiDi;  tnc  phnrTox  niib  the 
Pig.  223L-~h[iiaclN  of  the  PhtiiTQX.    ExteroAl     froot  of  the  vei-tchml  colnmn.   The  paru  betitff 
View.  drtWB  well  forwardH.  apply  the  ed^e  ot  the  «aw 

jmmcdi«tcl7  behind  lh«  ntyloid  procCMcii,  aod 
suw  the  base  oJ  the  skall  ihron^h  fnini  Mov 
-^\  upwards.   ThP  plmnfnx  and  niouib  Bfamild  ih«» 

^^^L  be  BtuS'ed  with  tow,  in  order  to  dUii'Dd  iti 

oaTity  and  rt-adcr  the  muscle*  tCDfte  and  euuer 
of  disscctioo. 
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The  Inferinr  Conftn'rtor,  the  most 
superficial  and  tbicko:;t  of  the  thr«e 
oonstriclo:-8,  arises  from  the  side  of  the 
cricoid  and  thyroid  cartilages.  To  the 
cricoid  cartilage  it  is  attached  in  the 
interval  belwot-n  the  crico-lbyroid 
muscle,  in  front,  and  the  articular" facet 
for  the  thyroid  cartilage  behind.  To 
the  thyroid  cartilage,  it  Is  ntt.ichef)  to 
the  oblique  line  on  the  side  of  the 
great  ala,  the  cartilaginous  surface  be- 
hind it,  nearly  as  far  as  its  posterior 
border,  and  to  the  inferior  cornu. 
From  ihesu  ntLacbments,  the  fibres 
spread  backwards  nnd  inwards,  to  ho 
inserted  into  the  fibrous  raphe  in  ibe 
posterior  median  line  of  the  pharynx. 
The  inferior  fibres  are  horizontal,' and 
oontinuouB  with  the  fibres  of  the  cbso- 
pbagus;  the  rest  ascend,  iix^rcomng  in 
obliquity,  and  overlap  the  Middle  Coo- 
Etrictor.  The  su[>crior  laryngeal  nerro 
passes  near  the  upper  border,  and  the  inferior,  or  recurrunt  laryngeal,  beneath 
Ihe  lower  border  of  this  muscle,  previous  to  their  enleriujg  the  larynx. 

Jiehtiow.  It  is  covered  by  a  dense  cellular  mombratiu  which  surrounds  the 
entire  pharynx.  Behind,  it  is  in  relation  with  the  vertebral  column  and  the 
Longns  Colli  muscle;  lalaralhj,  with  the  thyroid  gl:tnd,  Iho  common  carotid 
artery,  and  the  Sternothyroid  muscle;  by  its  intemai  surface,  with  the  Middle 
Constrictor,  the  Stylo-pharyngeus,  Palato-pharyngeus,  and  the  mnoooa  mem- 
brane of  the  pharynx. 

The  MitUle  Otwirieior  is  a  flattened,  fan-shaped  mu-wle,  smaller  than  the  pro- 
ceding,  and  situated  od  a  plane  anterior  to  it.    U  ariucs  from  the  whole  length 
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f^  the  greater  coma  of  the  hjoid  bone,  frora  the  leaser  comu,  and  from  the 
stjio-hvoid  ligament.  The  fl'hres  diverge  from  their  orit^in;  the  lower  oaes 
(l^cending  beneath  the  Inferior  Constrictor,  the  middle  fibres  passing  tranD- 
rersety,  and  the  upper  iibres  ascending  and  overlapping  the  buperior  Con- 
uriotor.  The  muscle  is  inserted  into  the  posterior  median  fibrous  raphe,  bleading 
io  the  middle  line  with  that  of  the  opposite  aide. 

ReUuioia.  This  muscle  is  separated  fVom  the  Superior  Corstriclor  bj  the 
gIo«so-pharjngeal  nerve  and  the  Stylo-pharrngeos  muscle ;  and  from  the  Infe- 
rior Constrictor,  by  the  superior  laryngeal  ucrve.  Bchiwl,  it  lies  on  the  verte- 
bral column,  the  Longus  Colli,  and  the  Rectus  Amicus  Major.  On  tach  avU  it 
is  in  rclaiion  with  the  carotid  vessels,  the  pharyngeal  jplexaa  and  some  lym- 
pbatio  glands,  Near  its  origin,  it  is  covered  by  the  Hvu-glossus,  from  which 
11  is  separated  by  the  lingual  artery.  Ti  lies  upon  the  Superior  Constrictor,  the 
Stylo-pharyngcuA,  the  Palato-phnryngcus,  and  tlie  mucous  membrane. 

The  Superior  Constrictor  is  a  qtiadrilaieral  muscle,  thinner  and  paler  than  the 
other  constrictors,  and  situated  nt  the  upper  part  of  the  pharvnx.  It  arises 
from  the  lower  third  of  the  margin  of  the  internal  pterygoid  plate  and  its 
baroalar  process,  from  the  contiguous  portion  of  the  palate  bone  ana  the  reflected 
tendon  of  the  Tensor  Palati  muscle,  from  the  pterygo-maxiliary  ligament,  from 
the  alveolar  process  above  the  posterior  extremity  of  the  mylo-byoid  ridge,  and 
by  a  few  fibres  from  the  side  of  the  tongue  in  connection  with  the  Gcnio-hyo- 
glossQs.  From  these  points,  the  fibres  curve  backwards,  to  be  insicrtcd  into  the 
median  raphe,  being  also  prolonged  by  means  of  a  fibrous  aponeurosis  to  the 
pharyngeal  spine  on  the  basilar  process  of  the  occipital  bone.  The  superior 
fibres  arch  beneath  the  Levator  Palati  and  the  Kustachian  tube,  the  intecval 
between  the  upper  border  of  the  muscle  and  the  basilar  process  being  deficient 
la  muscular  fifiros,  and  closed  by  fibrous  membrane. 

JStUitiom,  By  'Ms  outer  sur/tur,  with  the  vertebral  column,  the  carotid  vessels, 
the  internal  jugular  vein,  the  three  divisions  of  the  eighth  nerve  and  the  ninth 
nerve,  the  Middle  Constrictor  which  overlaps  it,  and  the  Stylo-pharyngeus.  It 
covers  the  Palato-pbaryngeus  and  the  tonsil,  and  is  lined  by  mucous  membrane. 

The  Siij^a-phartjnfjt^ns  is  a  long,  slender  muscle,  round  above,  broad  and  thin 
lielow.  It  arises  from  the  inner  side  of  the  base  of  the  styloid  process,  passes 
downwanls  along  the  side  of  the  pharynx  between  the  Superior  and  Middle 
Constrictors,  and  spreads  out  beneath  the  mucous  membrane,  where  some  of  its 
fibres  are  lost  in  the  constrictor  muscle,  and  others  joiuiug  with  the  Palato- 
.pharyngcus,  are  inserted  into  the  posterior  border  of  the  thyroid  cartilage.  The 
[loBBO-pharyngeal  nerve  runs  on  the  outer  side  of  this  muscle,  and  crosses  over 
U  in  passing  forward  to  the  toiif^uo. 

Hciatiana.  Kxttrtiallij,  with  the  Stylo-g1ossu9  muscle,  the  external  carotid 
artery,  the  parotid  gland,  and  the  Middle  Constrictor.  IniemaHy,  with  the 
internal  oaroiiil,  the  internal  jugular  vein,  the  Superior  Constrictor,  Palato- 
pharyngeua  and  mucous  membrane. 

XervM.  The  muscles  of  this  group  ore  supplied  by  branches  from  the  pha- 
ryngeal plexus  and  glosso-pbaryiigeal  nerve ;  and  the  Inferior  Constrictor,  by 
an  additional  branch  from  the  external  laryngeal  nerve. 

Actions.     When  doglutitiou  is  about  to  be  performed,  the  pharynx  is  drawn 

'Upwards  and  dilated  in  different  directiom:,  to  receive  the  morsel  propelled  into 

it  from  the  mouth.     The  Stylo-pharyngei,  which  are  much  farther  removed 

from  one  another  at  their  origin  than  at  their  insertion,  draw  the  sides  of  the 

fj>harynx  upwards  and  outwards,  its  breadth  in  the  antero- posterior  direction 

toeing  increased  by  the  larynx  and  tongue  being  carried  forwards  in  their  ascent. 

Am  «oon  ha  the  morsel  is  received  in  the  pharynx,  the  elevator  muscles  reUuc, 

the  bog  descends,  and  the  Constrictors  contract  upon  the  morsel,  and  convey  it 

gradually  downwanls  into  the  oesophagus.     Besides  its  action  in  deglutition, 

ithe  pharynx  also  exerts  an  important  influence  in  the  modulation  of  the  voice, 

;ially  in  the  production  of  llie  higher  tones. 
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6.  Palatal  Reoiox. 


Levator  Palaii. 
Tensor  Palati. 


Azvgoa  UvuIaB. 
Palato-glo^ua. 


Palate- pbaryngeus. 

Dinetrtion.  {Fig.  224).  La;  opca  the  pharynx  from  liehiod.  by  a  vprtioikl  inciBioa  extradinjr 
rrom  its  upper  to  ite  lower  ])itrU  noi]  purlialty  divide  tb(>  occipital  at(acliiD?Bt  by  a  trmsiTerse 
inci.<tioD  on  eacli  ■ido  of  the  vertical  onfl ;  the  posterior  sarfkL-c  of  the  soft  polblc  it  then  pxpoaed. 
H&viDgflxett  Ike  uvula  so  aa  \o  make  it  tense,  the  mucoiis  loeaibraDe  and  {glands  sliuuld  tw  care- 
fully rfrmnved  from  1k«  poeterior  aurface  of  tiie  BOft  paJato,  and  the  muclu  of  tkia  pari  at«  al 
oucc  cxpoeL-<I. 

The  Levator  Palnti  is  a  long,  thick,  rownded  muflcle,  placed  on  the  outer  side 
of  the  posterior  nares.  It  arises  from  the  under  auHace  of  the  apex  of  the 
petrous  portion  of  the  temporal  bone,  and  from  the  adjoining  oartilagiDOU 
portion  of  the  Eustachian  tube ;  ailer  passing  into  the  pharynx,  above  the  upper 

Fig.  2*24. — Muacles  of  the  Soft  Pslato.    The  Pharynx  bfis"  laid  op«n  from  beUnd. 
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concavo  margin  of  the  Superior  Constrictor,  it  descends  obliquely  down 

and  inwards,  it.i  fibres  spreading  out  in  the  posterior  surface  of  the  soft  pa1at« 

as  far  as  the  middle  line,  where  ihoy  blend  with  those  of  the  opposite  siJe. 

Rclaiimia.  Extemalhj,  with  the  Tensor  PaUti  and  Superior  Constrictor. 
Internally,  with  the  mucous  membrane  of  the  pharynx.  Pwtcriorly,  with  the 
mucous  lining  of  the  soft  palate.  This  muscle  must  be  removed,  and  the 
pterygoid  attachment  of  the  Superior  Constrictor  dissected  away,  in  order  to 
expose  the  next  muscle. 

Thi)  Cinumjiexus  or  Tensor  Palati  ia  a  broad,  thin,  ribbon-like  muscle,  pla 
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00  the  outer  side  of  tbo  preceding,  aod  consisting  of  a  vertical  and  a  horizonul 
portioo.  Tlid  verliual  portioD  arises  by  a  broad,  thin,  and  Qut  lamella  from  ilie 
aoaphoid  foasa  at  the  base  ut'  tho  internal  pterygoid  plate,  its  origin  extending 
as  t&T  back  &a  tbe  spine  of  thtt  sphenoid ;  it  also  arises  from  the  anterior  a^peut 
of  the  cartilaginous  portion  of  the  Kustachinn  tube;  desiM^nding  verticallr  be- 
tween the  internal  pterygoid  plate  and  the  inner  aurlace  of  the  Inlernal  I^iery- 
ffoui  muscle,  it  terminates  in  a  tendon  which  winds  round  tbe  hanmlar  proc«:.Hs, 
being  retained  in  this  situation  by  some  of  the  fibres  of  origin  of  the  lulernal 
Pterygoid  moAcIc,  and  lubricated  by  a  bursa.  The  tendon  or  horizontal  por- 
tion then  passes  horizoutalty  inwardet,  and  expands  into  a  broad  aponeuroBis 
on  the  anterior  durfaoc;  of  the  ttoil  palate,  which  unites  in  the  median  line  with 
tbe  aponeurosis  of  the  o))posite  muscle,  the  fibres  being  attached  in  front  to 
the  uatisrerse  ridge  on  the  posterior  border  of  the  horizontal  portion  of  the 
palate  bone. 

Relations.  ExUrnaUy,  with  the  Internal  Pterygoid.  TfUemaUy,  with  the 
Levator  Palati,  from  wiiich  it  is  soparaied  by  the  Superior  CooMrictor,  and  tbe 
internal  pterygoid  plate.  In  the  sofl  palate,  itjt  aponeurotic  expansion  is  an* 
terior  to  that  of  the  Levator  Palati,  being  covered  by  mucous  membrane. 

The  Azytjns  Uvula  is  not  a  sidkIc  muscle,  as  implied  hy  its  name,  but  a  pair 
of  narrow  cylindrical  fleshy  fasciculi,  placed  side  by  side  in  the  median  line  of 
the  soil  palate.  Each  muscle  arises  from  the  postenor  nasid  spine  of  the  palate 
bone,  and  from  the  contiguous  tendinous  aponeurosis  of  the  soil  palate,  and 
descends  to  bo  inserted  into  the  UTula. 

Relatioim.  Ani^rvtrhj,  with  the  tendinous  expansion  of  the  Levatores  Palati; 
behind,  with  the  mucous  membrane. 

Tbe  two  Dext  mnKlct  ere  eiposd  by  removinjf  tbe  maCQU  mopibrmoB  from  tbe  pillars  of  tbe 
•oft  piUitte  throfighoiil  nearly  tbe  whole  extent. 

The  PalntQ-fjhaam  (Cowlridor  fsAmi  Favcivm)  is  a  small  6e«hy  fasciculus, 
narrower  in  the  middle  than  at  either  extremity,  forming,  with  the  mucous 
membrane  covering  its  surface,  the  anterior  pillar  of  the  soft  palata  It  arises 
from  the  anterior  surfaoe  of  the  soil  palate  on  each  side  of  the  uvula,  ami 
passing  forwards  and  outwards  in  front  of  the  tonsil,  is  inserted  into  the  side 
and  dorsum  of  the  tongue,  whero  it  blends  with  the  fibres  of  the  Stylo-gloss  us 
mosola  In  the  soft  palate,  tho  fibres  of  this  muscle  are  continuous  with  those 
of  the  muscle  of  tho  opjHwite  side. 

The  Pataio-phari/nfffuit  U  a  long  fleshy  fasciculus,  narrower  in  the  middle  than 
at  either  extremity,  forming,  with  the  raucous  membrane  covering  its  surface, 
the  posterior  pillar  of  the  soft  palate.  It  is  separated  from  the  preceding  by 
an  angular  interval,  in  which  the  tonsil  is  lodffcd.  It  arises  from  the  soil 
|>alate  by  an  expanded  fasciculus,  which  is  divided  into  two  parts  by  the  Levator 
Palati.  Tho  arUerior  /ascicul'is,  the  tliickeat,  enters  tbe  soft  palate  between  tho 
Levator  and  Tensor,  and  joins  in  the  middle  line  the  corresponding  jwirt  of  tho 
■  ippriait'3  muscle;  the  posterior  /wscieulus  lies  in  contact  with  the  mucous  mem< 
brane,  and  also  Joins  with  tho  corresponding  muscle  in  the  middle  line.  Passing 
uutwards  and  downwards  behind  the  tonsil,  the  Palato-pbaryngeus  joins  the 
Stylo-pharyngeus,  and  is  inserted  with  that  muscle  into  the  posterior  border  of 
iho  thyroid  cartilage,  some  of  its  fibres  being  lost  on  the  side  of  the  pharynx, 
and  others  passing  across  the  middle  line  posteriorly,  to  decussate  with  tho 
muscle  of  the  opposite  side. 

Jietationf.  In  the  soft  palate,  its  antfrt'iyr  and  posterior  sur/acn  are  covered 
by  mucous  membrane,  from  which  it  is  separated  by  a  layer  of  palatine  glands. 
By  its  tnpgrior  bonier^  it  is  in  relation  with  the  Levator  Palati.  Where  it  foruis 
the  posterior  pillar  of  the  fauces,  it  is  covered  by  mucous  mcrabranc,  excepting 
on  its  outer  surface.  In  i\i&  jifiarynx  it  lies  between  the  mucous  membrane  and 
the  constrictor  muscles. 

A'eruM.     The  Tensor  Palati  is  supplied  by  a  branch  from  the  die  ganglion, 
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the  Levator  Palati,  and  Azysos  Uvule,  by  the  facial,  through  the  coouection 
of  its  trunk  with  the  Vidinn, liy  the  petrosal  nerves ;  ilie  other  muscltw,  by  the 
palatine  branches  of  Mevkcrs  ganglion. 

Actioiis.  During  ihejirst  act  of  deglutition,  the  morsel  of  food  is  driven  back 
into  the  fuuces  by  the  pressure  of  thu  tongue  against  tlie  hard  palate ;  the  base 
of  the  tongue  being,  at  the  same  time,  retracted,  and  tlic  larynx  raised  with 
the  pharynx,  and  carried  forwards  under  iu  During  the  second  stage,  the 
epiglottis  is  pressed  over  the  superior  aperture  of  the  larynx,  and  the  morsel 
glides  past  it;  then  tUe  Palato-glossi  muscles,  the  constrictors  of  the  fauces, 
uoQtract  behind  the  food;  the  soft;  palate  is  s!i"htly  raised  by  the  Levator 
Palati,  and  made  t*nse  by  the  Tensor  Palati;  and  the  Palnto-pharyngci  con- 
tract, and  come  nearly  together,  the  uvula  filling  up  the  slight  interval  between 
thorn.  By  those  means,  tlio  food  is  prevented  paaving  into  the  upper  part  of 
the  pharynx  or  the  posterior  nareg ;  at  the  same  time,  the  latter  muscles  form 
an  inolined  plane,  uiruuted  obliquely  duwnwards  and  backwards,  along  which 
the  morsel  descends  into  ilie  lowor  pari  of  the  pharynx. 

Surgicat  Analifmi/.  The  munclfa  of  the  noft  pnlnlff  ehonlil  be  carerollv  dtssoctcd,  tfce  rdatino* 
they  bear  to  i\ip  Btirrounding  purls  i-apecially  examined,  and  thrir  artina  ultcntivoij-  studied  opon 
the  dt'iid  mlyecl,  ■*  Uiv  siirgrou  iii  ri'ii|iiin*d  to  diviUr  one  or  more  of  thvw  muBi-K-"  io  Ibi;  oprr»- 
tioQ  of  AtaphylorHpby.  Sir  \V,  FerfrasBon  has  shown  ihnt  in  the  confrenit&l  deficiency  r»ll4>4l 
rteftpnlaiii  tbe  vt\g,v»  of  llii>  fuMttirv  un?  forcibly  veparatcd  by  the  action  of  tbe  l-eT»torf»  Palali 
and  Palato-ptiarynKci  mnaclca,  prodnrin;  very  connidernhlc  impcditntnt.  tn  the  healiDjr  proceaa 
after  tho  perrormitncuof  the  operatmn  for  nDitinp  tbetr  margins  by  adbceioa;  hcbaficoQGeqiietiUy 
rccominended  th«  diviMoD  of  thesp  mnaclcH  uh  onu  of  the  most  imnortaal  sleps  in  ihc  fiperatioo. 
Iliiti  he  cETects  by  aa  iocuion  oiad«  with  a  tarred  knife  introdaced  behind  ibe  finp.  The  iocKiuD 
is  to  be  hitlf-wAy  h^tireen  the  hftmiilar  proceas  and  BuMachian  tube,  nod  perpendicnlar  to  a  1)D« 
dmwn  beiwecn  them.  Thb  iDcifioD  perfectly  accomplishes  the  division  of  tbe  I^evstor  l*«lalL 
The  l'iiln.lit.|)bArynk;en<t  iii»y  be  divided  by  cntttne  acrost  llic  pceterior  pillar  of  the  Koft  palate, 
iuKt  below  the  loDKil,  with  a  pair  of  blunt-po'iDlea  carved  sciuora ;  anil  the  anterior  jiillar  may 
he  divided  also.  'I'o  divide  the  Lorator  Paluti,  tbe  plan  recommended  by  Mr.  Pollock  ia  to  b« 
greatly  preferred,  Thf?  flap  beinfr  pat  npon  the  stretch,  a  donble-edfred  knife  is  passed  thnmph 
the  Hu ft  palikte.  jii»t  on  tbe  inner  side  of  the  baninlar  proceu.  aad  above  the  line  of  tbe  Levator 
Palati.  The  handle  being  now  alternately  raised  and  depressed,  a  sweeping  cut  is  made  nlt>Dg 
the  posterior  Rurfuce  of  the  soft  palate,  and  ibe  knife  wilhdmwn.  leavJEi^  only  a  small  opeoioii  dt 
the  miitoas  tnembrikne  on  the  anterior  snr face.  If  ihts  epcratinn  in  pcrfunnid  on  tbe  dead  bod) . 
and  ihu  parts  afterwards  disaecicd,  ihv  Levator  f  alati  will  bo  found  completely  diridcd. 


7.  Anterior  VERTBBaAL  Region. 


Kecius  Capitis  Anticua  Major. 
Bectus  Capitis  Auticus  Minor. 


Rectus  Lateralis. 
Longiis  Colli. 

The  Rectus  Cnpitis  AntitttA  .Unjor  (Fig.  326),  broad  and  thick  above,  narrow 
below,  appears  like  a  continuaiion  upwards  of  the  Scalenus  Anticua.  It  arises 
bv  four  tendinous  slips  from  the  nnterior  tubercles  of  the  trniisverse  processes 
of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebra?,  and  a^iccnds,  converging 
towards  its  fellow  of  the  opposite  side,  to  be  inserted  into  the  basilar  proceeti 
of  the  occipital  bone. 

Relatiorui.  By  its  antmor  mr/aec,  with  the  pharynx,  the  sympaihelio  nerve, 
and  ihc  slicath  inclosing  the  oarotid  artery,  inlcrniil  jugular  vein,  and  piieurno- 
gastrio  nerve.  Rv  its  pMterior  stir/ace,  with  the  Ijongiis  Colli,  the  Rectus  Ad- 
licua  Minor,  and  the  upper  cervical  vertebra). 

The  liedits  Cnpitis  Antteus  Minor  is  a  short  flat  muscle,  situated  immediately 
beneath  the  upper  part  of  the  preceding.  It  arises  from  the  anterior  snrface 
of  the  lateral  mass  of  tlm  alla^i,  and  from  the  root  of  its  tnuisvcrsn  process,  nnd 
na^^sinf;  obliquely  upwards  nnd  inward)),  is  inserted  into  the  basilar  process 
immediately  behind  Itie  preceding  muscle. 

Rflaiions.  By  its  anUTior  nurfart,  with  the  Rectns  Antieus  Major.  By  its 
pfMerii^r  ittrfart,  with  the  front  of  the  occipito-atlantal  ar  tic  illation.  Extema/ly, 
with  the  superior  cervical  ganglion  of  the  sympatliotic. 

The  liectua  Lateralis  is  a  sburt,  Hat  muscle,  which  arises  from  the  upper  sur- 
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ftCfti  nf  ihe  transverse  process  nf  the  atlns,  and  is  tiiMcrtad  inio  the  under  Rurfuco 
of  the  ju^uUr  proce&i  of  the  uceipital  booc. 

Reiatifmit.     By  iu  anterior  sur/ace,  with  Lha  internal  jugular  vein.     By  ita 
jpotierior  aur/ace^  with  the  vertebral  artery. 

Fig.  ?2.V— TW  Pre-Tfrtelirnl  MrwW. 


The  T^ryfUA  Qtlli  ia  a  long,  flat  muscle.  «ituatoH  on  ihc  anterior  Rurfnce  of' 
the  spine,  between  the  atlas  and  the  third  dorsal  vertebra.  It  is  broad  in  ihoH 
middle,  Qarruw  and  pointed  at  each  extremitv,  and  consiHlti  of  three  pMrtioni;. 
of  a  superior  oblique,  an  inferior  oblique,  and  a  vertical  portion.  The  superior 
oblique  portion  arises  from  the  anterior  tubercles  of  the  transverse  proeosses  of 
the  third,  fourth,  and  firth  cervical  vcrtebrffl;  and,  ascending  obliquely  inwards, 
is  inserted  by  a  narrow  tendon  into  the  tubercle  on  the  anterior  arch  of  lha 
alias.  The  inferior  obli'/ue  portion,  the  smallest  part  of  the  muscle,  mx^oa  from 
tba  bodies  of  the  first  two  or -three  dorsal  vcrtcbraB;  and,  passing  nbliqncly 
outwards,  is  inserted  into  the  transverse  processes  of  the  fifth  and  sixth  cervical 
vertebnB. 

The  Vfriieal  portion  lies  direotly  on  lha  ft-ont  of  ihe  spine,  and  is  extended 
between  the  bodies  of  the  tower  three  cervical  and  the  upper  three  dorsal  rer- 
t«bra  below,  and  the  bodiea  of  the  second,  third,  and  fourth  cervical  yertebne 
above. 

Helaiinns.  By  iti  anterior  aurfacf,  with  the  pharynx,  the  cesophaffns,  syni- 
pathetic  nerve,  the  sheath  of  the  great  vessels  of  the  neck,  the  inferior  thyroid 
artery,  and  recurrent  laryngeal  norve.  By  ita  posterior  nnrfacf,  with  the  cervieiil 
and  dorsal  portions  of  the  spi  ne.  Its  muCT-  ftor-ier  is  separated  from  ihc  opposite 
mascle  by  a  considerable  interval  below,  but  they  approach  each  otlier  above. 
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8.  Latebal  Vebtebral  Reoion*. 

ScaleQOB  Antioufl.  Scalenus  Mediua. 

Scalenus  Pusticua 

The  Scalemi*  Aftticv*  is  a  conical -shaped  muscle,  situated  deeply  at  the  side 
of  iho  neck,  behind  the  Sterno- mastoid.  It  arises  by  a  narrow,  flai  tcuUon  from 
the  tubercle  oa  the  inner  border  and  upper  aurfacc  of  the  firsi  rib;  and,  ascend- 
ing almost  vertically,  is  inserted  into  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fiflh,  and  sixth  cervical  vertebnu.  The  lower 
part  of  this  muscle  separates  the  sabclavian  artery  and  vein;  the  latter  being 
in  front,  and  the  former,  with  the  brachial  plexus,  Dehiud. 

Relations.  In  front,  with  the  clavicle,  the  Subclavius,  Stern o-mastoid,  and 
Omo  hyoid  iiiusclet::,  the  transversalia  colli,  and  ascending  cervical  arteries,  tbe 
subclavian  vein,  and  tho  phrenio  nerve.  By  its  jiosierior  eur/ace,  with  the 
pleura,  the  subclavian  artery,  and  brachial  plexuR  of  nerves.  It  is  separated 
from  the  Longua  Colli,  ou  the  inner  side,  by  the  vertebral  artery. 

Tlio  Scalenrta  Jfediits^  tho  largest  and  longest  of  the  three  Scaleni,  arises,  by 
a  broad  origin,  fVom  the  upper  surface  of  the  first  rib,  behind  the  groove  for  the 
subclavian  artery,  as  far  uack  aa  the  tubercle ;  and,  ascending  along  the  side 
of  the  vertebral  oolumn,  is  insertet.!,  by  separalo  tendinous  slips,  into  the  poste- 
rior tubercles  of  the  transverse  processes  of  the  lower  six  cervical  vertebne. 
It  is  separated  from  the  Scalenus  Anticua  by  the  subclavian  artery  below,  and 
the  cervical  nerves  above. 

Jiehtiojis.  By  its  njUerior  surface^  with  the  Sterno-mastoid  ;  it  is  crossed  by 
the  clavicle,  the  Omo-hyoid  muscle,  and  subclaviou  artery.  To  i\a  otUer  aide  is 
the  Levator  Anguli  Scapulro,  and  tho  Scalenus  Posticus  muscle. 

The  Scalerius  Posticus,  the  smallest  of  th«  three  Scaleni,  arises  by  a  thin 
tendon  from  the  outer  surface  of  the  second  rib,  behind  the  attachment  of  the 
Serratus  Magnus,  and,  enlarging  as  it  ascends,  is  inserted,  by  two  or  threo 
separate  tendons,  into  the  posterior  tubercles  of  the  transverse  processes  of  tho 
lower  two  or  three  cervical  vertebrie.  This  is  the  most  deeply  pUced  of  the 
three  Scaleni,  and  is  ocuasionaliy  blended  with  the  Scalenus  Medius. 

Xerves.  The  Rectus  Capitis  Anticua  Major  and  Minor  are  supplied  by  the 
suboccipital  and  deep  branches  of  the  cervical  plexus;  the  Rectus  Lateralis,  by 
the  suboccipital ;  and  the  Loogus  Colli  and  Scaleni,  by  branches  from  thu  lower 
cervical  nerves. 

Acciom.  The  Rectus  Anticus  Major  and  Minor  are  the  direct  antagonists  of 
the  muscles  at  the  back  of  the  neck,  serving  to  restore  the  head  to  its  natural 
position  after  it  has  been  drawn  backwards.  These  muscles  alao  serve  lo  flex 
the  head,  and,  from  their  obliquity,  rotate  it,  so  a»  to  turn  the  face  to  one  or 
the  other  side.  Tlie  Longus  Colli  will  flex  and  slightly  rotate  tho  cervical 
portion  of  the  spine.  Tbe  Scaleni  muscles,  taking  their  lixed  point  from  below, 
draw  down  tbe  transverse  processes  of  the  cervical  vertebrae,  bending  the  Bpinal 
column  to  one  or  the  other  side.  If  the  muscles  of  both  sides  act,  the  spine 
'will  be  kept  ere<:t.  When  they  take  their  fixed  point  from  ahovo,thoy  elevate 
the  first  and  second  ribs,  and  arc,  therefore,  inspiratory  muscles. 
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MUSCLES  AND  FASCIjE  OF  THE  TR0NK. 

The  Mnscles  of  the  Trunk  may  be  arranged  in  four  groups:  the  muudes  of 
the  Back,  of  the  Abdomen,  of  the  Thorax,  and  of  the  Poriuiuum. 


MUSCLES  OF  THE  BACK 

The  Mascles  of  the  Back  are  very  numerous,  and  may  be  subdivided  into 
five  layers: — 


OP    THE    BACK. 


FibstLatko. 
Trapesias. 
Lauasimas  Dorsi. 

Sboond  Latbb. 
IiBvator  Anguli  Scapube. 
Blwmboideua  Minor. 
BfaomboideuH  Major 

Third  Later. 
Serrfttits  Postious  SuptiHor. 
Serratos  Poeticna  Inferior. 
SpIcDios  Capitis. 
Splenioa  Colli. 

FotTBTH  Latbh. 

Sacral  and  Lumbar  Rtgiom. 
Erector  Spinse. 

Dortal  Return. 
Saoro-lumbalia. 

HuscuIuH  Acoessohus  ad  Sacro-Iuru' 
balenu 


Longisjiimtu  Donri. 

SpiiuUis  DursL 

CWi'eal  Region. 
Gemoalia  Ascendeoa. 
TransTeraalis  CoIlL 
Trachelo*maBtoi<L 

Complexufl. 
Biventer  Cciricw, 
Spioaliit  Cerviois. 

Fifth  Latkb. 
SemispiDalis  Dorei. 
Semiepinalis  Colli. 
Multindua  Spima. 
Botatores  SpiiuB. 
Sup  raapin  alee. 
Interspinalefi. 
Extensor  Coco^gis. 
I  nurtrans  versa!  cs. 
Bectua  Capitis  Posticug  Major. 
Heotiig  Capitis  Posticas  Minor. 
ObliqiiuB  Capitis  Superior. 
ObltquuB  Capitis  laferior. 


FiusT  Layer. 


Trapeziiw. 


t 


Dimeetitm  {Pig.  220),  Place  \he  body  lo  tiK  prone 
poaitioa.  witb  lb*  anu  «xti.-Bded  oTcr  ihv  sides  of  ihe 
table,  tad  the  cbent  anil  ahdnmfo  Bupported  bj  soTeral 
blocks,  Ro  M  to  rmdi^r  Ibe  tnnHcles  ten««.  Th«D  nake 
ao  ioebioa  along  tb«  middle  line  or  the  baek.  from  tbo 
occipital  prolulrerance  to  Itie  coccyx.  Hoke  a  traof- 
TefM  JDciaioD  from  the  upper  end  or  this  to  ihe  Basloid 
procwv:  toA  a  third  iocisioD  tnm  its  tower  end.  aloog 
the  entt  of  the  lllam  to  about  ile  niddle.  This  large 
inlerreDtoff  mee  aboald,  for  conTemeoce  of  dimecUoo, 
lie  itibdirlaea  by  a  Ibarth  inc-islon.  cxtendinK  obUqncly 
froin  the  RpiODiu  procces  of  the  lail  dorsBl  vertebra, 
apmrds  and  oatmrds,  to  the  acromtoa  procena.  This 
ineiiioo  cormponda  with  Iho  loircr  border  of  the 
Trapesias  miiKte.  The  flaps  of  iatcgumftnt  are  then 
to  b*  romovod  ia  the  dinictiua  ^own  in  tbo  fipnre. 

Tbo  Tyaptzius  h  a,  broad,  flat,  triangular 
ma'sclo,  placed  imincdiatoly  beneath  the  skin, 
and  coveriug  the  upper  and  back  part  of  the 
neck  and  shoulders.  It  arises  trom  the  inner 
third  of  tho  superior  curved  line  of  the  ocoi- 
pital  bone;  ftom  the  ligamentum  nuchie,  the 
spinous  process  of  the  seventh  cervical,  and 
thoso  of  all  the  dorsal  vertebne;  and  from 
the  corresponding  portion  of  the  supraspinous 
ligament.  From  this  origin,  the  superior 
fibres  proceed  downwards  and  outwards,  the 
inferior  ones,  upwards  and  outwards;  and  the 
middle  Qbrcs,  horizontally;  and  are  inserted, 
the  superior  ones,  into  the  outer  third  of  the 
pQsCenor  border  of  the  clavicle;  tbr   middle 


Latiasimns  Dorsi. 

Fig.  226.— PiwectioB  of  the  Muscles 
of Ihe  Hack. 


upper  margin  ot  Uie  acromion  process, 
of  tha  upper  border  of  the  spine  of  the  scapula;  tbe  inferior  fibreit  converge 
near  the  scapula,  and  arc  attaclied  tct  a  triBrgular  aponeurosis,  wbich  gltde« 
over  a  smooth  surface  at  the  inner  extroiniiy  of  the  spine,  and  is  iniiurted  into 
a  tubercle  at  the  outer  part  of  ibe  surface.  Tlie  Trapezius  is  fleshy  in  the 
greater  part  of  its  extent,  but  tendinous  at  its  origin  and  insertioft.  At  its 
occipital  origin,  it  ia  oonnected  to  the  bone  by  a  tliin  fibrous  lamina,  firmly 
adherent  to  the  akin,  am!  wanting  the  lustrous,  shining  appearance  of  aponeu- 
rosis. At  its  origin  from  the  spines  of  the  vertebrse.  it  is  connected  to  the 
boneaby  mcansof  abroadsemi-eUiptifal  aponeurosis,  which  occupies  the  apaoe 
between  the  sixth  cerrical  and  the  third  dorsal  vertebraj,  and  forms,  with  the 
aponeurosis  of  the  opposite  muscle,  a  tendinous  ellipse.  Tbe  rest  of  tbe  muscle 
arises  by  numerous  short  tendinous  fibres.  If  the  Trapezius  is  dissected  on 
both  sides,  the  two  muscles  resemble  a  trapezium,  or  diamond -shaped  quad- 
rangle;  two  angles  corresponding  to  the  slLuufders;  a  third  to  tbe  occipil&l 
protuberanoe:  and  the  fourth  to  the  spinous  process  of  the  last  dorsal  vertebra. 

The  clavicular  insertion  of  this  muscle  varies  as  to  tbe  extent  of  its  atuch- 
inent;  it  sometimes  advances  ns  far  as  the  middle  of  the  clavicle,  and  may 
even  become  blended  with  the  posterior  edge  of  the  Sterno- mastoid,  or  overlap 
it.  This  should  be  borne  in  mind  in  the  operation  for  tying  tbe  third  part  of 
the  subclavian  artery. 

Heiations.  By  its  au}ierjufial  aurfaa,  with  the  integument,  to  which  it  is 
closely  adherent  above,  butseparatud  behnv  by  an  aponeurotic  lamina.  By  its 
Uffp  snr/afr,  in  the  neck,  with  the  Complexns,  Splenius,  l.«vator  An^li  S*yi- 
pnlae,  and  Rhomboidcus  Minor;  in  the  back,  with  the  Rhoraboideus  Major, 
Supraspinatus,  Infraspinatus,  a  small  portion  of  the  Serratus  Posticus  Superior, 
the  vertebral  aponeurosis  (which  separatea  it  from  the  Erector  Sping.*)  and  the 
LatiMimns  Dorsi.  Tbe  spinal  accessory  nervo  pas!»es  beneath  the  anterior 
border  of  this  muscle,  near  the  clavicle.  The  outer  margin  of  its  cervical 
portion  forms  the  po.>(lerior  boundary  of  the  posterior  triangle  of  the  neck,  tbe 
other  boundariua  being  the  Steriio- mastoid  in  front,  and  the  clavicle  below. 

The  ligammtum  nnrha  (I'ig.  227)  is  a  thin  hand  of  condensed  ccllulo-fibrona 
membrane,  placed  in  the  line  of  union  between  tli«  two  Trapezii  in  the  neck. 
It  extends  from  the  external  occipital  protuberance  to  the  spinous  process  of 
the  Bcvcnih  cervical  vertebra,  where  it  is  continuous  with  the  supraspinous 
ligament.  Vrom  its  anterior  surface  a  fibrous  slip  is  given  oQ*  to  the  spinous 
process  of  each  of  the  cervical  veriobno,  excepting  the  atlas,  so  as  to  form  a 
septum  between  the  muscles  on  each  side  of  the  neck.  In  man,  it  is  merely 
the  rudiment  of  an  important  claatic  ligament,  which,  in  some  of  tho  lower 
animnU,  server  to  sustain  tho  weight  of  the  head. 

The  f.aiwiitfts  Dorsi  is  a  broad,  flat  muscle,  which  covers  the  lumbar  and 
the  lower  half  of  the  dorsal  regions,  and  is  gradually  contracted  into  a  narrow 
fasoiculuA  at  its  insertion  into  the  humerus.  It  arises  by  an  aponeurosis  from 
the  spinous  processes  of  the  six  inferior  dorsal,  from  those  of  the  lumbar  and 
sacral  vertobrte,  and  from  the  pupro.'«pinous  ligament.  Over  the  sacrum,  tho 
aponcuros('-3  of  this  muscle  blend?)  with  the  tendon  of  the  Erector  Spin».  It 
also  arises  from  the  exteriml  lip  of  tho  crest  of  tho  ilium,  behind  the  origin  of 
the  K.x.tLMnal  Oliliquc,  and  by  flcshv  digitations  from  the  three  or  four  lower 
ribs,  which  are  iulerjiosed  between  similar  processes  of  the  External  Oblique 
muscle  (Kig.  230).  From  this  extensive  origin  the  fibres  pass  >n  different 
directions,  the  upper  ones  horizontally,  the  middle  obliquely  upwards,  and  the 
lower  vertically  upwards,  so  ns  to  converge  and  form  a  thick  fasciculus,  which 
crosses  the  inferior  angle  of  the  scapula,  and  occasionally  receives  a  few  fibres 
from  it.  The  muscle  then  curves  around  the  lower  border  of  the  Teres  Major, 
and  is  twixted  upon  itself^  so  that  the  superior  fibres  booome  at  first  posterior 
and  then  inferior,  and  the  vertical  fibres  ut  first  anterior  and  then  superior,     ll 
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ihen  terminates  in  it  short  quadrilateral  t«ndon,  about  thrde  inches  in  length, 
which,  passing  in  front  of  tlie  tendon  of  the  Teres  J^lujor,  is  inserted  into  the 
bottom  of  the  bicipital  groove  of  the  humerus,  above  the  insertion  of  the  ten- 
don of  the  Pectoralis  Major.  The  lower  border  of  tbe  tendon  of  this  muscle 
ia  united  with  tlio  Teres  Major,  the  surfaces  of  the  two  being  separated  bj  a 
bursa;  another  bursa  is  sometimes  interposed  between  the  muscle  and  the 
inferior  angle  of  the  scapula. 

A  Tnusfnlnr  alip.  Taryinif  frnm  3  tn  -I  mrhc*  in  length,  nnil  fram  j  to  }  of  an  inch  in  bivmdth, 
tKwaaionaJly  arisN  from  thu  upper  clgc  of  the  LaUwimui-  Von'i,  ubont  tbc  niildlu  of  ibe  poslc 
rior  fold  of  the  a.xi\)&,  nnd  croaees  the  axilla  in  front,  of  ihc  AXillarv  Vfcspls  and  ntrvca,  to  join 
the  Doder  surfscc  of  Iho  teodoo  of  tbe  I'ecii^mlis  Major,  tbo  Conco-bnujliialiti,  or  of  the  liueia 
over  the  niei'ps.  the  poRttioD  of  this  abnonrtfil  slip  is  a  point  of  iotrr^sL  in  its  Klatioo  lo  tbe 
axiUarf  Brtery,  as  it  croases  the  vesael  Jtisl  above  the  spot  UEUkJly  svlvctcd  for  tbe  api^cuicNa 
(it  n  Ugalurc!  nnd  mny  int<tleud  tbu  Muiycon  dnnog  the  operation.  It  laay  be  coMiy  reconiieed 
by  tbe  transveree  dircctioo  of  its  libres.  l>t.  tjlrulhera  foiuid  it,  in  b  oul  of  10&  iubjeeu, 
ooeurriDg  tcren  times  on  both  aides. 

JRelaiions.  Its  aufifrficial  »urface  is  subcutaneous,  excepting  at  its  upper  part, 
where  it  is  covered  by  the  Trapezius.  By  its  deep  surface,  it  is  in  relation  with 
the  Erector  Spluse,  the  Serratus  Posticus  Inferior,  the  tower  Intercoatai  uosults 
nnd  ribt4,  the  Serratus  Magnus,  inrerior  angle  of  the  scapula,  Rhomboideua 
Major,  Infraspinatus,  nnd  Teres  Major.  Its  outer  margin  is  separated  below, 
from  the  External  Oblique,  by  a  small  triangular  interval;  and  another  trian- 
gular interval  exists  between  its  npper  border  and  tlio  margin  of  tbe  Trapezius, 
in  which  the  Intercostal  and  Rhomboideus  Major  muacles  are  exposed. 

Nervea.  The  Trapezius  is  supplied  by  the  spinal  accessory,  and  cervical 
plexus;  tbe  Latissimus  Dorsi  by  the  subscapular  nerves. 

Secoxp  Later, 

Levator  Anguli  Scapulea.  Khomboideoa  Minor. 

Bhomboideus  Major. 

Dmeriion.  Tbe  Trnpozios  must  be  removed  io  order  to  expose  (be  Dfxt  Uyor;  to  effsct 
this,  delarh  Iho  miiitt'le  from  ila  ntlwchiiL^nt  to  the  cltiviclt;  and  spine  of  the  sciipiit&,  kiu]  tarn  it 
back  towards  the  tipine. 

The  Levator  AwptU  Scapulse  is  situated  at  the  back  part  and  side  of  the  neck. 
It  arises  by  four  tendinous  slips  from  the  posterior  tubercles  of  the  transvem 
processes  of  the  three  or  four  upper  ccr\'ical  vertebrro;  these  becoming  fleshy 
are  united  so  as  to  form  a  Hut  muscle,  which,  passing  downwards  and  baok< 
wards,  is  inserted  into  the  posterior  border  of  the  sca|»ula,  between  the  superior 
angle  and  the  triangular  smooth  surface  at  the  root  of  the  spine. 

lieiations.  By  its  auvtrjicial  (anlerior)  surface,  with  the  integument,  Trape- 
zius, and  Stemo- mastoid.  By  itsdeep  (poslen'or)  aur/ace,  with  the  Spienins  Colli, 
Transvcraalis  Colli,  Cervicalis  Ascendens,  and  Serratus  Posticus  Superiw,  and 
with  the  transverse  cervical  and  posterior  scapular  arteries. 

The  Hhnmbmdeue  Mitutr  arises  from  the  ligamontum  nuchas,  and  spinotu 
processes  of  the  seventh  cervical  and  first  dorsal  vertebrBe.  Passing  down- 
wards and  outwards,  it  is  inserted  into  the  margin  of  the  triangular  smooth 
surface  at  the  root  of  the  spine  of  the  scapula.  This  small  muscle  ia  usually 
aeparated  from  th«  Xthomboideus  Major  by  a  slight  cellular  interval. 

The  Rhoniboideiia  Jfnjor  is  situatwl  immediately  below  the  prtreeding,  the 
adj.icent  margins  of  tbe  two  being  occasionally  united.  It  arises  by  tendinous 
fibres  from  the  spinous  processes  of  the  four  or  Hvo  upper  dorsal  vertebrte  and 
the  supraspinous  ligament,  nnd  is  inserted  into  a  narrow  tendinous  nreh,  at- 
tached ab«)ve,  to  the  triangular  surface  near  the  spine;  below,  to  the  iufertor 
angle,  the  arch  being  connected  to  the  border  of  the  scapula  by  a  ibin  mea- 
brane.  When  the  arch  extends,  as  it  occasionally  docs,  but  a  short  distaaoe, 
the  muscular  fibres  are  inserted  into  the  scapula  itself. 
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Rftati/mx.  Bv  their  anper^dal  {posterior)  gurface,  viyih  tlie  intefnimeDt  and 
Trapexius;  the  lihoinlK)i'ieu.-i  Major,  with  the  LatissimU)*  Dorsi.  By  their  detp 
{anteriar)  avrfoee,  with  the  Serrntuj*  Posticus  Superior,  posltirior  scapular  artery, 
part  of  the  Erector  Spinic,  the  Interoosta]  muscles  and  ribs. 

Nrrvts.  The«e  muscles  are  supplied  by  branches  from  the  fifth  cervical 
nerve,  and  additional  Qlaiiients  from  the  dc<^p  brancbea  of  the  cervical  plexus 
arc  distributed  to  the  Levator  Angnli  Stapulot. 

Aetinna.  The  moTenieots  effected  by  the  preoediug  muscles  are  numeroua, 
as  may  be  conceived  frotn  their  extensive  {Attachment.  If  the  head  is  fixed,  the 
upper  part  of  the  Trapezius  will  elevate  the  point  of  the  shoulder,  as  in  sup- 
porting weights ;  when  the  middle  ^nd  lower  fibres  are  brought  iuto  action, 
partial  rotation  of  the  suapula  upon  the  side  of  ihp  chest  is  prodiioed.  If  the 
shoulders  are  6xed,  both  Trapezii  acting  together  will  draw  ihc  head  directly 
backwards,  or  if  only  one  acta,  the  head  ia  drawn  to  the  corresponding  side. 

The  Latiasitnos  iDorsi,  when  it  acta  upon  the  humeros,  draws  it  backwards 
and  downwards,  and  at  the  same  time  rotates  it  inwards.  If  the  arm  is  &xed, 
the  inuAcIo  may  act  in  various  ways  upon  the  trunk;  thus,  it  may  raise  tha 
lower  ribs  and  assist  in  forcible  inspiration,  or  if  both  arms  arc  fixed,  the  two 
muscles  may  assist  the  abdominal  and  great  Pectoral  muscles  iu  drawing  th« 
whole  trunk  forwards,  as  in  climbing  or  walking  on  crutches. 
^The  Levator  Anguli  Scapulie  raises  the  superior  angle  of  the  scapula  ailor  it 
been  depressed  by  the  lower  fibres  of  the  Trapezius,  whilst  tbe.fihomboid 
les  carry  the  inferior  angle  backwards  and  upwards,  thus  producing  a 
slight  rotation  of  the  scapula  upon  the  side  of  the  chest.  If  the  shoulder  be 
fixed,  the  Levator  Anguli  Scapulas  may  incline  the  neck  to  the  oorrcaponding 
side.  The  Khomboid  muscles  acting  together  with  the  middle  and  inferior 
fibres  of  the  Trapezius,  will  draw  the  scapula  directly  backwards  towards  the 
spixie. 

Third  Later. 

Sorralns  Posticns  Superior.  Serratus  Posticus  Inferior. 

«  ,     .        I  Splenins  Capitis. 
Spl*"'""  {  Splenitis  Colli. 

Hon.    To  brioff  into  view  the  tbin)  lav^r  nf  iDnnclcfi.  rpnioTe  the  whole  of  ifae  second, 
Ptber  wtlh  Ihr  lAliMoimas   Doni ;  by  cnttiiifr   tlirouKb  the  Lwator  An^U  Sopulce  and 

Doiboid  mnflcIPK  near  iheir  ioacrtion.  nnd  rf^ocuoj:  then  npwards,  to  «xpom  the  Serratna 

Pg«tWO>  Bapenor,  dividinif  ibe  [AtUBintna  Domi  ia  the  midille  lij  r  vertical  ioruloti  curried 
froBi  Its  upper  to  its  lower  [)«n,  uid  rcflectiog  the  two  bftlvce  of  the  noacle. 

The  Serraius  Pottkm  Superior  is  a  thin,  flat,  (quadrilateral  muscle,  situated 
nt  the  upper  and  back  part  of  the  thorax.  It  arises  by  a  thin  and  broad  apo- 
neurosis, from  the  ligamentum  nuchse,  and  from  the  spinous  processes  of  the 
last  cervical  aud  two  or  three  upper  dorsal  vertebrte.  Inclining  downwards 
and  outwards,  it  becomes  muscular,  and  is  inserted,  by  four  fleshy  digitations, 
into  tbe  upper  borders  of  the  second,  third,  fourth,  and  fifth  ribs,  a  little  bcyoud 
their  angles. 

/illations.  By  its  superficial  ttir/acf,  with  the  Trapezius,  Rhomboidci,  and 
Serratus  Magnus.  By  its  deep  svr/ace,  with  the  Splenitis,  upper  part  of  tha 
Krcctor  Spime,  Intercostal  musolee  and  ribs. 

The  Serrattta  Posttcta  Inferior  is  situated  at  the  junction  of  the  dorsal  and 
lumbar  regions:  it  is  of  an  irregularly  (quadrilateral  form,  broader  than  the 
preceding,  and  geparate<i  from  it  by  a  considerable  interval.  It  arises  by  a 
ihin  aponeurosis  from  the  spinous  processes  of  the  last  two  dorsal  and  two  or 
three  upper  lumbar  vertebrae,  and  from  the  intorspioous  ligameuts.  Passing 
obliquely  upwards  and  outwards,  it  becomes  fleshy,  and  divides  into  four  Hal 
digitations.  which  are  inserted  into  the  lower  borders  of  the  four  /ower  ribs,  a 
Utile  beyond  their  angles. 
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Relaitona.  By  its  mperjifilal  sur/acf,  with  the  Laiiasimus  Dorsi,  with  ihe 
ApoDeurosig  of  wliich  iu  own  aponeurotic  origin  is  insepnrably  blended.  Bv 
ita  deep  surface,  witU  the  lumbor  fascia,  the  Erector  Spinas,  rib?,  ami  iDtcrcostal 
muscles,    lis  upper  margin  i»  continuous  with  the  veitebral  aponeurosis. 

The  vertebral  apQncurosii  ii  a  tbiii  aponeurotic  lamiaa,  extending  along  the 
wholo  length  of  the  back  part  of  the  thoracic  region,  Bcrving  to  bind  down  the 
Erector  Spinse,  and  separating  it  from  those  muscles  which  connect  the  spino 
to  the  upper  extremity.  It  coutiiKta  of  longitudinal  aud  transverse  fibres  blende<l 
together,  forming  a  tliiu  lamella,  which  18  attaf:hed  in  the  tniiiian  line  to  ihe 
spinous  procciscs  of  the  dor-tal  vcrtcbrm  ;  externally,  to  the  angles  of  the  rib* ; 
and  below,  to  the  upper  border  of  the  Inferior  Svrrittus  and  tendon  of  tbo  Latis- 
gimua  Dorsi ;  above,  it  pasac^  beneath  tbo  Splcnius,  and  btenda  with  ihe  deep 
fascia  of  the  neck. 

Niiw  dt-'tai-b  tho  ^>rratnB  Postirns  Bnpcrior  trom  Ita  origin,  and  turo  it  ootwardfi,  wbfA  tbe 
Spli^nius  muNcle  will  be  brought  into  v'lvm. 

The  Splenitis  is  situated  at  the  back  of  the  neck  and  upper  part  of  the  dorsal 
region.  At  its  origin,  it  ia  a  siugle  muscle,  narrow  and  pointed  iu  form;  but 
it  soon  becomes  broader,  and  divides  into  two  portions,  which  have  eeparate 
insertionfi.  It  nrisos,  by  tendinous  fibres,  from  the  lower  half  of  the  ligamentuni 
nucbis,  from  the  spinous  processes  of  the  lost  a^rvicol  and  of  the  six  upper 
dorsal  vertebrn;,  and  from  the  supraspinous  ligament.  From  this  origin,  the 
fleshy  fibres  proceed  obliqnely  upwards  and  outwards,  forming  a  broad  flut 
miif^cle,  which  divides  as  it  ascends  into  two  portions,  the  tiplenius  Capitis  and 
Splcnius  Colli. 

The  Sptenius  C^^i'd*  is  inserted  into  the  mastoid  proccys  of  the  temporal  booe, 
and  into  the  rough  surface  on  tliooceipilnl  bonobcnt^atii  the  superior  curved  lino. 

The  Spl^tiis  CoUi  is  in.scrtcd,  by  tendinous  fasciculi,  into  the  posterior  tubcT- 
cle&  of  the  transverse  processes  of  the  three  or  four  upper  cervioal  vertebr»- 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Complexus. 

lielationa.  By  its  superficial  surface,  with  the  Trapezius,  from  vbich  it  is 
separated  below  by  the  Bhomboidei  and  the  SerratuB  Posticus  Superior.  It  is 
covered  at  its  insertion  by  the  Stern o-mai^ioid.  By  its  deep  surjaec,  with  the 
Spinalis  Dorsi,  Longiasimus  Donii,  Scmispiualis  Colli,  Complexus,  Trachelo* 
mastoid,  and  Transversalis  Colli. 

Nerves.  Tl)C  Splcnius  and  Superior  Serratus  are  supplied  from  the  external 
posterior  branches  of  the  cervical  nerves;  the  Inferior  Serratus,  from  the  ex- 
ternal branches  of  the  dorsal  nerves. 

Aciiojia.  The  Serrati  are  respiratory  muscles  acting  in  antagonism  to  each 
other.  The  Serratus  Posticus  Superior  elevates  the  ribs ;  it  is,  therefore,  au 
inspiratory  muscle ;  while  the  Serratus  Inferior  draws  the  lower  ribs  dowu- 
ward.s,  and  is  a  muscle  of  expiration.  This  mu.scle  is  also  probably  a  tensor 
of  the  vertebral  aponeurosis.  The  Splenii  muscles  of  the  two  siues,  acting 
together,  draw  the  head  directly  backwards,  assisting  the  Tra]>eziu«  and  Com- 
plexun;  acting  separately,  they  draw  the  head  to  one  or  the  other  side,  and 
slightly  rotate  it,  turning  the  face  to  the  same  aide.  Tbcy  also  aaiiisl  in  sup^ 
porting  the  bead  iu  the  erect  positioti. 


FODBTH  LaTHB. 

Sacral  and  Lumbar  Hegiom. 
Erector  Spina). 

Dorsal  Region. 
Sacro-lumbalis. 

Musculus  Acccssorius  ad  Sacro-Iumbalcm. 
Longi.ssimus  I)ordi. 
Spinalis  Dorsi. 


Cervical  Region. 

Corvicalis  Asuendens. 
Transversalis  Colli. 
Trachelo- mastoid. 
Complexus. 
Rivonter  Ccnricta. 
Spinalis  Colli. 


I 


3&4 


MUSCLES    AND    FASCIA. 


DtMaeftion.  To  crpnse  the  muscles  of  thp  foortli  Uyor,  rpmove  cniirclr  the  Beirati  imd  v«t- 
le^>rul  aponeurosis.  Tb(>n  duiucli  the  Splraius  bjr  M-pnnitiDg  its  attnctinieDt  to  tbe  epinous  prb- 
c«Mi-*,  uud  reflecting  it  ootwnrds. 

The  Erector  Spina  (Kig.  228),  aod  its  proIoD^tioDs  ia  the  dora&l  and  cervical 
regions,  fill  up  the  vertebral  groove  on  each  side  of  the  spine.  It  ut  coverad 
in  the  Jumlmr  region  by  the  lumbar  aponearosis;  in  the  dor^l  region  by  the 
Scrrati  muscles  and  tlio  vertebral  aponeurosis;  and  in  the  cervical  region  bv  a 
layer  of  cervical  fascia  continued  bcnoatii  the  Trapezius.  Tliis  large  muscular 
and  tendinous  mass  varies  in  size  and  structure  at  dilTercnt  parts  of  the  spine. 
In  the  wicral  region,  the  Krector  Spina;  is  narrow  and  pointed,  and  its  origin 
ohiully  tendinous  in  structure.  In  the  lumbar  regiou,  the  muscle  becomes  en- 
larged, and  forms  a  largo  fleshy  mass.  In  the  dorsal  region,  it  subdivides  into 
two  parts,  ivhich  gradually  dimini.'^h  in  size  a^  thev  ascend,  to  be  inserted  into 
the  vertebrae  and  ribs,  and  are  gradually  lo^t  in  the  cervical  region,  where  a 
number  uf  special  muscles  arc  superadded,  which  are  continued  upwards  to  the 
head,  and  support  it  upon  the  spine. 

The  Erector  Spiuto  arises  from  the  sacro-iliao  groove,  and  from  the  anterior 
surface  of  a  very  broad  and  thick  tendon,  which  is  attached,  internally,  to  the 
spines  of  the  sacrum,  to  the  spinous  processes  of  the  lumbar  and  three  lower 
dorsal  vcncbrie,  ami  the  supraspinous  ligament;  externally,  to  the  back  part 
of  the  inner  Up  of  the  crest  of  the  ilium,  and  to  the  series  of  eminences  on  the 
posterior  part  uf  the  sacrum,  which  represent  the  transverse  processus,  where 
It  blonds  with  the  great  sacro-sciatlc  ligament  The  muscular  fibres  form  a 
single  large  fleshy  moss,  bounded  in  front  by  the  transverse  processes  of  the 
lumbar  vertebras  and  by  the  middle  lamella  of  the  aponeuro.>sis  of  origin  of  the 
Transversalia  muscle.  Opposite  the  last  rib,  it  divides  into  two  parts,  tlie  Sacro- 
lumbalis,  and  the  Longis-iimus  Dorsi. 

The  t:iacro-iumbalti  {Jlio'costalis),  the  external  and  smoller  portion  of  tho 
Krector  Spinto,  is  inserted,  by  six  or  seven  flattened  tendons  into  the  angles  of 
tho  si.x  lower  ribs.  If  this  muscle  is  reflected  outwards,  it  will  be  seen  to  bo 
reinforced  by  a  series  of  muscular  slips,  which  arise  from  the  angles  of  the  ribs; 
by  means  of  these  the  Sacro- lumbal  is  is  continued  upward  to  the  upper  ribs,  and 
tho  cervical  portion  of  tho  spine.  The  accessory  portions  form  two  additional 
muscles,  tlie  Musculus  Acccssorius  and  tho  Cervicalis  Ascendena. 

The  Mtucuttis  Acceewriua  ad  Sacjv-lumlalem  arises  by  separate  flaltenod  ten* 
dons  from  the  angles  of  the  six  lower  riba;  these  become  muscular,  and  are 
finally  inserted,  by  separate  tendons,  into  the  angles  of  the  six  upper  ribs. 

The  Cervicalis  Asceiviaia*  is  the  continuation  of  the  Accessorius  upwards  into 
tho  neck ;  it  is  situated  on  the  iuner  side  of  the  tendons  of  the  Accessoriu.\ 
arising  from  the  angles  of  the  four  or  five  upper  ribs,  aud  is  inserted  by  a  series 
of  slender  tendons  into  the  posterior  tubercles  of  the  tnmsvorso  prooesata  of 
the  fourth,  fifth,  and  sixth  cervical  veriebree. 

The  Langissivius  Dorsi,  the  inner  and  larger  portion  of  the  Erector  Spimc, 
arises,  with  the  Sacro-lumbnlis,  from  the  common  origin  above  described.  In 
the  lumbar  region,  wliere  it  is  as  vet  blended  with  the  Sacro-lumbalis,  some  of 
tho  fibres  are  attached  to  the  whole  length  of  tho  posterior  surface  uf  the  traiu- 
verse  processes  of  the  lumbar  vertebrw,  to  the  tubercles  at  tho  bacic  of  the 
articular  procossca,  and  to  the  layer  of  lumbar  fascia  connected  with  the  opicM 
of  the  transverse  processes.  In  the  dorsal  region,  the  Longissimua  Dorsi  is 
inserted,  by  long  thin  tendons,  into  tho  tips  of  the  transverse  processes  of  all 
the  dorsal  vertebrm,  and  into  from  .seven  to  eleven  ribs  between  their  tubercles 
and  angles.    This  moscle  is  continued  upwards,  to  the  cranium  and  cervical  por- 

t  Thtt  inu««Ic  in  somctiiace  cftUed  "  Ccnicilie  Dependent."  The  ctndeat  pfmnM  nmmhu 
tbftt  These  long  mueclt.*!!  take  ibcir  fliird  poini  rrom  ubove  or  from  below,  ucconliog  to  eircBB- 
stuaces. 
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lion  of  tlifl  spine,  by  raeans  of  two  additional  muscles,  the  TransTersalis  OoUi, 
aiid  Trachcio- mastoid. 

The  3)rnnatfersalis  0)llt,  placed  on  ihe  inner  side  of  the  Longisaimus  Dorei. 
ariMs  by  long  thin  tundons  from  the  summit  of  the  trnnsvcrtio  procesAus  of  the 
lliird,  fourth,  fifth,  and  sixth  dorsal  vertebne,  and  is  inserted  by  aimilar  tendons 
into  the  poaterior  tubercles  of  the  transverse  processes  of  the  five  lower  cervical. 

The  iVacfmio- mastoid  lies  on  the  inner  side  of  the  preceding,  between  it  and 
the  Complexus  muscle.  It  ariaoaby  four  tendons,  from  the  transverse  processes 
of  the  third,  fourth,  fifth,  and  sixth  donml  vcrtebrce,  and  bv  additional  separate 
tendons  from  the  articular  prooeaaes  of  the  three  or  four  lower  cervical.  Tho 
fibroB  form  a  small  muKcle,  which  ascends  to  be  inserted  into  the  pot*terior  mar- 
gin of  the  mastoid  process,  beneath  the  Snlenius  and  Ste  mo -mastoid  musolea. 
This  smull  muscle  u  almost  always  cro&ica  by  a  tendinous  intersection  near  its 
ittscrljon  into  the  mastoid  process. 

The  Spinalis  Dorst  connects  the  spinous  processes  of  the  upper  lumbar  and 
ihe  dorsal  vertebraa  together  by  a  series  of  muscular  and  tendinous  slips,  which 
■re  intimately  blendeil  with  the  Longissimus  Dorsi.  It  is  situated  at  the  inner 
aide  of  the  Longissimus  Dorsi,  arising,  by  three  or  four  tendons,  from  the  spi- 
nous procasses  of  the  first  two  lumbar  and  the  last  two  dorsal  vertebrie ;  these 
uniting,  form  a  small  mu«^lo,  which  is  in.4crted,  by  separate  tendons,  into  the 
apinous  processes  of  the  dor.ial  vcrtcbrai,  the  number  varving  from  four  to  eight. 
It  i^  intimately  united  with  the  Semispiualis  Dorsi,  which  lies  beneath  it. 

The  Spinalis  (I^Wisasmall  muscle,  connecting  together  the  spinous  procesaos 
of  the  cervical  vertebrsB,  and  analogous  to  the  Spinalis  Dorsi  in  the  dorsal  re- 
gion. It  varies  conHidunibly  in  its  size,  and  in  its  extent  of  attachment  to  the 
veriebno,  not  only  in  diflbrent  bodies,  but  on  the  two  sides  of  the  same  bo*ly. 
It  usually  arises  by  fleshy  or  tendinous  slips,  varying  from  two  to  four  in  num- 
ber, from  tho  spinous  processes  of  the  fiuh  and"  sixth  cervical  vertebrie,  and 
occaaioaaJIy  from  the  first  and  second  dorsal,  and  is  inserted  into  the  spinous 
process  of  the  axis,  and  occasionally  into  the  spinous  process  of  the  two  verte* 
Ijras  below  it.    This  muscle  was  found  absent  in  five  cases  out  of  twcnty.foiir. 

The  0/mpIextts  is  a  broad  thick  masclc,  situated  at  the  upper  and  bat;k  part 
of  the  ireok,  beneath  the  Splenius,  and  internal  to  tho  Transversolis  Colli  and 
Trachelo- mastoid.  It  arises,  by  a  series  of  tendons,  about  seven  in  number, 
from  the  tips  of  the  transverse  processes  of  tho  upper  throe  dorsal  and  seventh 
cervical,  and  from  tho  articular  processes  of  tho  three  cervical  abore  this.  The 
tondoQS  uniting  form  a  broad  muscle,  which  passes  obliquely  upwards  and  in- 
wsTda,  and  is  inserted  into  the  innermost  depression  between  tno  two  curved 
lines  of  the  occipital  bone.  This  muscle,  about  its  middle,  is  traversed  by  a 
Uanaverse  tendinous  intersection. 

The  Bivenier  Cervicis  is  a  small  fa.<Kjieulufl,  situated  on  the  inner  side  of  the 
preceding,  and  in  the  majority  of  cases  blended  with  it ;  it  has  received  its  name 
from  having  a  tendon  intervening  between  two  fleshy  bellies.  It  is  sometimes 
described  as  a  separate  muscle,  arising,  by  from  two  to  four  tendinous  slips,  from 
the  transverse  processes  of  as  many  of  the  upper  doreal  vertebrie,  and  inserted, 
on  the  inner  side  of  the  Complexus,  into  the  superior  curved  line  of  the  oooi- 
pital  bono. 

Halations.  The  muscles  of  the  fourth  layer  aro  bound  down  to  the  vertebrie 
and  ribs  in  the  dorsal  and  lumbar  r^ions  by  the  lumbar  fascia  and  vertebral 
aponeurosis.  Their  inner  part  covers  the  muscles  of  the  fiiVh  layer.  In  the 
neck  they  are  in  relation,  by  their  superficial  svr/ace,  with  the  Trapezius  and 
Spleuius;  by  their  rf«;)  aur/occ,  with  the  Semispinalis  Dorsi  and  Semispinalis 
Colli  and  the  Recti  and  Obliqui.  The  Biventer  Cervicis  is  separated  from  its 
fellow  of  the  opposite  side  by  the  ligamentum  nuchie,  and  the  Complexus  from 
the  Semi.ipinalia  Colli  by  the  profunda  cervicis  artery,  the  priuccps  cervicis 
artery,  and  by  the  posterior  cervical  plexus  of  nerves. 

At-TfeA.  The  Erector  Spiiio)  and  its  subdivisions  iu  the  dorsal  r^ion  are  eup- 
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plied  bv  the  external  posterior  branches  of  the  lumbar  and  dorsal  nerves;  the 

Cervicalia  Aacendens,  Transvcrsalis  C«>1H,  TraelicIo-rna.sioid,  and  S[)iualis  Cer- 
vicis,  by  cbe  external  posterior  briiQchus  uf  the  utirviuul  nervea ;  the  Cumplexaa 
by  the  luternal  posterior  brauuhed  uf  the  cervical  ucrved,  the  aaboocipital 
great  occipital. 


Fifth  Lai-ke. 


Semispinalis  DorsL 
Semispinalis  Colti. 
Mulliodu;*  Sptme. 
Rotalores  Spinse. 
SupraApinales. 
IntcrApiualoit. 


Extensor  Coccygis. 

I  ntertrans  versa!  es. 

Kectus  Capitis  Posticus  Major. 

Rectus  Capitis  Posticus  Minor. 

Obliquus  Capitis  Superior 

Obliquua  Capitis  Inferior. 


Dis.irfiion.  Itt'tnove  ihc  moBclos  of  the  prcci^diii):  Inyer  by  Oividfnfr  nni)  tnrning  aslilf  tW 
Comiili-xuH;  thra  detaching  Lhc  8|iit>al»&Da  Loiijpssintus  Uoni  Trom  IbfirKtticbmeols.dtvidiiiir 
tho  iCruclor  Spiaa!  uL  lis  coDObulioQ  below  lu  ibo  sucnU  ao<)  lumbsr  epinra.  and  inrntitg^  it  qui. 
wnnlii.  'Hie  muaclM  filling  op  the  iutervul  belvooa  tbo  Bpinitua  uiid  tnuuvcne  piuinnu)  ua 
tfaeu  cxponn). 

The  Semispinalis  muscles  (Fig.  228)  connect  the  transverse  and  articular  pro- 
oessc3  to  the  fipinoua  prooei^es  of  the  vortebno,  extending  I'rom  the  lower  part 
of  the  dorsal  region  to  the  upper  part  of  the  cervical. 

The  tifntiapinalis  JJorsi  conuiats  of  thin,  narrow,  lieshy  fasciculi,  interposed 
between  tendons  of  considerable  length.  It  ariscd  by  a  series  of  small  tendoos 
from  the  transverse  proce.'wcs  of  the  lower  dor»al  vertcbrie,  from  the  tenth  or 
eleventh  to  the  filth  or  sixth  ;  and  is  inserted  by  five  or  six  tendonn  imo  the 
spinonB  prooossesof  the  upper  four  dorsal  and  lower  two  cervical  vertobras. 

The  SfmispiruxUs  C'flUf  thicker  than  the  preceding,  arises  by  a  series  of  ten- 
dinous and  fleshy  points  from  the  transverse  processes  of  the  upper  four  donal 
vertebrte,  and  from  the  articular  processes  of  the  lower  four  cervical  vertebriR: 
and  is  inserted  into  the  spinous  prouesses  of  i'our  cervical  vertebra;,  from  the 
Bxia  to  the  fifth  cervical.  The  fasciculus  connected  with  the  axis  is  the  largest, 
and  chiefly  muscular  in  structure. 

lirlaiinns.  By  their  superficial  surface^  from  below  upwords,  with  the  Ltmgis- 
simus  Uorsi,  Spiualis  Dorsi,  Si>Ieniu»,  Coroplcxus,  the  profunda  ccrviois  arterv, 
the  princepa  cervlcis  artery,  and  tho  poetorior  cervical  plexus  of  nerves.  By 
their  dtep  surface,  with  the  Multifldus  Spins. 

The  JIuUificiits  Spinx  consists  of  a  number  of  6esby  and  tendinous  fascioali, 
which  fill  up  the  groove  on  either  side  of  the  Bpiuous  processes  of  the  vertebrw, 
from  the  sacrum  to  the  axis.  In  tho  sacral  region,  these  fasciculi  arise  from  tb« 
back  of  Iho  sacrum,  as  low  as  tho  fourth  aocral  foramen,  and  from  the  aponeu- 
rosis of  origin  of  the  Erector  Spina!;  in  the  iliac  region,  from  the  inner  surfaco 
of  the  posterior  superior  spine,  and  posterior  sacro-iliac  ligaments;  in  the  lum- 
bar and  cervical  regions,  from  the  articular  processes:  and  in  the  donial  region, 
from  tho  transverse  processes.  Kach  f«8ciculu.q,  a.-jconding  obliquely  upwards 
and  inwarda,  is  inserted  into  the  lamina  and  whole  length  of  the  spinoua  proeen 
of  one  of  the  vertebne  above.  These  i'asL-iculi  vary  in  length :  tho  most  super* 
ficial,  the  longest,  (wisa  from  one  vertehra  to  the  third  or  fourth  above;  those 
next  in  order  pass  from  one  vertebra  to  the  second  or  third  above;  whilst  the 
deepest  connect  two  contiguous  vortebrro. 

hdiaiions.  By  its  anfrnjicial  sur/tux,  with  the  Longissimua  Borsi,  Spinalii 
Dorsi^  Semispinalis  Dorsi,  and  Semispinalis  Colli.  By  its  deep  eur/acc,  with  lbs 
lamina>,  and  spinous  processes  of  the  vcrtebno,  and  with  the  Rotator«9  Spiius 
in  the  dorsal  region. 

The  RiiUitorta  Spinm  are  found  only  in  the  dorsal  region  of  tho  spine,  beneatli 
the  Multifidus Spins;  thev  are  eleven  in  number  on  eoeh  side.  Each  moMle  ii 
small  and  somewhat  quadrilateral  in  form;  it  arises  from  the  upper  and  back 
part  of  tiio  irausverbc  process,  and  is  inserted  iuio  the  lower  border  and  outer 
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•nrAu»  of  the  laminn  of  the  vertebra  above,  the  fibrea  extenHing  as  far  inwards 
fts  the  root  uf  tbe  Kpiuoutt  process.  The  first  is  foimd  between  the  ^rst  and 
)ad  dorsal;  tbe  lost,  between  the  eleventh  and  twelfth.  SoinetimoB  the 
[Auntbcr  of  these  maseles  ia  dimiaiahed  by  the  absence  of  one  or  more  Irom  the 
rtipjuer  or  lower  end. 

Tbe  Suprasmnalta  oooaiat  of  a  series  of  fleshy  bonds,  which  lie  on  the  spinous 
pn>ee«ae«  in  the  cervical  rcgioit  of  the  spine. 

1  The  IniersptTutles  arc  short  muscular  faKticuli,  placed  in  pairs  between  the 
apinous  processes  of  tlie  eomiKUOUs  vcrtebrie.  In  tlie  arrvical  rtgixn  they  •are 
most  dintinct,  and  consist  of  six  pairs,  the  first  being  sitoaied  between  tht^  axis 
and  third  vertebra,  and  tbe  Jast  between  the  last  eerviual  and  tbe  tirst  dorsal. 
They  are  small,  narrow  bundles,  attached,  above  and  below,  to  the  apiees  of  the 
-ftpinoua  proeeaaea.  In  xhe  dorsal  Tftfimi  they  are  found  between  the  first  and 
t.-cuud  vertebne,  and  occasionally  between  Uie  second  and  third;  and  below, 
iween  the  eleventh  and  twelfth.  In  the  lumbar  rryion  there  are  fnitr  paira  of 
ibeee  muscles  in  the  intervals  between  the  five  lumbar  vertebne.  There  is  also 
iionally  one  in  the  interspinous  space,  betw<?en  the  last  dorsal  and  first 
lombar,  and  between  the  fifth  lumbar  and  the  ancram. 

The  E-rtcfunr  Coccygis  Lt  a  slender  muscular  fasciculus,  occasionally  present, 

rhich  BXiendfl  over  the  lower  part  of  the  posterior  surface  of  tlie  sacrum  and 

cyi.    It  arises  by  teodinous  fibres  from  the  last  bone  of  the  sacrum,  or  first 

_>iece  of  the  coccyx,  and  passes  downwards  to  be  inserted  into  the  luwur  Dart 

'of  the  coooy.v.    It  is  a  rudiment  of  the  extensor  muscle  of  the  caudal  vcrteorte 

vhicfa  exists  in  some  animals. 

The  fntertransWTMtlea  are  small  muscles  placed  between  Hie  Iransvense  pro- 
ieasaes  of  the  vertebrae.  Iti  the  eervicitl  rft/inn  they  are  most  developefi,  ooo- 
sisting  of  two  rounded  muscular  and  tendinous  fafsciculi,  which  pass  between 
the  anterior  and  posterior  tubercles  of  the  transverse  processes  of  two  contiguous 
vertebras,  serrated  from  one  another  by  the  anterior  branch  of  a  cervical  nerve, 
which  liea  lu  the  groove  between  them,  and  by  the  vertebral  artery  and  vein. 
In  tfatH  re<;;ion  there  am  seven  pairs  of  these  muscles,  the  fir<ct  being  between 
tbe  atlas  and  axis,  and  the  last  between  the  seventb  cervical  and  first  dorsal 
vorlebrm.  In  the  dorsai  reyvm  they  are  lea^t  developed,  cuosistiug  chiefly  of 
)i]nded  tendinous  cords  in  the  intertransverse  spaces  of  the  upper  dorsal  ver- 
^lebria;  but  between  tbe  transverse  processes  of  the  lower  three  dorsal  vertebne 
and  the  first  lumbar  they  are  muacular  in  structure.  In  the  lumbar  region  they 
are  four  in  number,  and  con^iat  of  a  single  muscular  layer,  which  occupied  tbe 
entire  iater;ipace  between  tbe  transverse  processes  of  the  lower  lumbar  vertebra, 
rhilst  those  between  the  transverse  processes  of  the  upper  lumbar  are  not 
ttachcd  to  more  than  half  the  breadth  of  the  process. 
The  JieetuM  Capitia  Poatietis  Maj^r  arbes  by  a  pointed  tendinons  origin  from 
the  spinous  process  of  the  nxlK,  and,  becoming  broader  ait  it  ascends,  is  inserted 
into  the  inferior  curved  hue  of  the  ocoipital  bone  and  tbe  surface  of  bono  ira- 
lediately  below  it.  As  the  must-les  of  the  two  aidea  ascend  upwards  and  out- 
rards,  they  leave  between  them  a  triangular  space,  ia  which  are  aeeu  the  Recti 
Capitis  Postioi  Miuores  muscles. 

Helaiuma.  By  its  atiperjicial  surface^  with  the  Complexns,  and,  at  its  insertion, 
vith  the  superior  oblique.  By  its  de^p  surface,  with  tbe  posterior  arch  of  the 
atla^  the  posterior  occipito-atloid  ligament,  and  {Mtrt  of  the  occipital  bone. 

The  H^trts  Capiiis  Posticus  Minor,  the  smallest  of  the  four  muscles  in  this 

brcgion,  is  of  a  triangular  shape;  it  arises  by  a  narrow  pointed  tendon  from  the 

ituberele  on  tbe  posterior  arch  of  the  atlas,  and,  becomitig  brua(.ler  as  it  asi^ends, 

U  inserted  into  the  rough  .»iurfaco  beneath  the  inferior  curved  line,  nearly  as  far 

OS  the  foramen  magnum,  nearer  to  the  middle  Hue  than  the  preceding. 

Relaiinna.  By  its  siiper/inal  surface,  with  the  Complexus.  By  its  deejt  »ur- 
fact,  with  the  posterior  occipito-atloid  ligament. 

The  Oltli'inui  inferior^  the  larger  of  the  two  oblique  muBclea,  arises  from  the 
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opex  of  tilt!  spinous  process  of  the  nxis,  and  passes  almost  lioriy^ntally  ontnordi^ 
to  be  insertca  into  tuc  apftx  of  the  iraiisvcr.ic  process  of  the  atlas. 

Jielatwius.  By  itd  tuperficM  surface,  with  the  Coinplexus,  and  with  the  pos- 
terior branch  of  the  seconu  cervical  nerve  which  nroiisea  it.  By  ita  deep  tur/ace, 
with  the  vertebral  artery,  and  posterior  atlo-axoid  ligament. 

The  Obltituus  i'Mjaerior,  narrow  below,  wide  and  expanded  aboTQ,  arises  by 
tfiidinoiis  tlhres  from  the  upijor  part  of  the  irniisverHC  process  of  the  atlms, 
joiiiittg  with  the  insertion  of  tne  preceding,  and,  pa.ssing  obliquely  upwards  and 
iiiwurda,  is  inserted  into  the  ocuipiLal  bone,  bulweeu  the  two  curved  llaoa, 
external  to  the  Coinplexus.  liotween  the  two  Oblique  muscles  and  the  Rectus 
Posticus  Major  a  triangular  interval  exiiits,  in  which  is  seen  the  vertebral  artety, 
and  the  posterior  branch  of  the  suboccipitnl  nerve. 

Udatiom.  By  its  superficial  surface,  with  the  Complexun  and  Trachelo- 
ma^itoid.    By  its  deep  mr/aee,  with  the  posterior  occipito-attoid  ligumeiiL 

Nerves.  The  SeniiH|»iiiaiirt  Dorsi  and  Rotatores  Spinm  are  supplied  bv  the 
internal  posterior  branches  of  the  dorsal  nervas;  the  Scmispinalis  Colli,  Supra- 
Hpinales,  and  Interspinales,  by  the  internal  posterior  branches  of  the  cervical 
nerves;  the  Inloriransvcrsales,  by  'he  internal  posterior  bmnchcs  of  the  cervi- 
cal,  dorsal,  and  lumbar  nerves;  tbe  MuHifidus  Spinje,  by  the  same,  with  the 
addition  of  the  internal  posterior  brunuhes  of  the  saural  nerves.  Tbe  Recti  and 
Obliqui  muscles  are  all  supplied  by  the  suboccipitnl  and  great  occipital  nerves. 

Actioiu.  The  Erector  Spinje,  comprising  the  Sacro-lumbalis,  with  its  acces- 
sory muscles,  the  Longissimus  Dorsi  and  Spinalis  Dorsi,  serves,  as  its  name 
implies,  to  maintain  tbe  .spine  in  the  erect  posture;  it  also  serves  to  bend  the 
trunk  backwards  when  it  is  req^uired  to  couuterbalaiice  the  influence  of  any 
weight  at  tbe  front  of  the  body,  as,  for  instance,  when  a  heavy  weight  is  sus- 
pended from  the  neck,  or  when  there  is  any  great  abdominal  development,  ai 
in  pregnancy  or  dropsy;  Ibu  peculiar  gait  under  euch  circumstances  dtjiends 
upon  the  spine  being  drawn  backwards,  by  the  counterbalancing  action  of  the 
Kreetor  Spiiuc  muscles.  The  muscles  which  form  tbe  continuation  of  the 
KreeUtr  Spina)  upwards  steady  the  head  and  neck,  and  fix  them  in  the  upright 
position.  If  the  Sacro-Uimbalis  and  Longissimus  Borsi  of  one  side  act,  they 
serve  to  draw  down  tlio  ch(ist  and  spine  1o  tbe  corresponding  side.  TheCem* 
calia  Ascendens,  taking  its  fixed  point  from  the  cervical  vertcbrro,  elevates 
those  ribs  to  which  it  is  attached.  The  MuUifidus  Spinm  acta  successively 
upon  the  diiTercnt  parts  of  the  spine ;  thus,  the  sacrum  furnishes  a  fixed  point 
from  which  the  fasciculi  of  this  muscle  act  upon  the  lumbar  region;  these  then 
become  the  Esed  points  for  the  fasciculi  moving  the  dorsal  region,  and  so  on 
throughout  tbe  entire  length  of  the  spine;  it  is  by  the  suecis^sive  coniniction 
and  relaxation  of  the  separate  fasciculi  of  this  and  other  muscles,  that  the  spine 
presorvea  the  erect  posture  without  the  fatigue  that  would  necessarily  have 
been  produced,  had  this  position  been  maintained  by  the  action  of  a  eingto 
muscle.  The  MuHifidus  Spinm,  besides  preserviug  the  erect  position  of  tbe 
spine,  serves  lo  rotate  it,  so  that  the  front  of  the  trunk  is  turned  to  the  side 
.opposite  to  that  from  which  the  muscle  acts,  this  muscle  being  assisted  in  its 
action  by  the  Obliquus  E.Ntoriius  Abdominis.  The  Complexi,  the  analogues 
of  the  Multifidus  Spinre  in  the  neck,  draw  the  bead  directly  backward;  if  one 
muscle  acts,  it  draws  tbe  head  to  one  side,  and  rotates  it  so  that  the  face  is 
turned  to  the  opposite  side.  The  Rectus  Capitis  Posticus  Minor  and  the  Supe- 
rior Oblique  draw  the  head  backwards;  and  the  latter,  from  the  obliquity  in 
the  direction  of  its  fibres,  may  turn  tbe  face  to  the  opposite  side.  The  Rectos 
Capitis  Posticus  Major  and  the  Obliquus  Inferior  rotate  the  atlas,  and,  with  it, 
the  cranium  round  the  odontoid  process,  and  turn  the  face  to  the  same  side. 
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The  muscles  in  this  region  are,  the 

Obliquus  Kxternus. 
Obliqiiiis  Iiiteruua. 
Transversalia. 


Rectus, 
Pyramidalis. 
(JuadratuB  Lamborum. 


Fig.  229. — DuskUod  of  Abdomeo. 


i. 
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DtMMrtum  {Fig.  229).  To  diwFct  the  ftbtiominiJ  muiclcti,  mukv  m,  vt-rtic»l  incii^ioD  from  tlie 
ronfenn  cmrtila^  to  tlic  pabcs,  a  eccond  iocLiion  fmm  the  ambiljruA  nhliciorly  n]imkr(l<;  am)  out' 
irarcU  to  tb«  outer  unrfacc  of  the  clH^i<t,  m  lii^b  ns  tbi:^  bmcr  b«ril«r  of  tbv  flnfa  or  auitli  rib,  aw) 
k  thin),  commcndnK  midwajr  belnr^cn  ih4>  nmhilifinfl  and  pohcs,  Inmsverselj  oatvards  to  the 
»nt«rior  Huperior  ilinc  sptn*>,  and  slonff  lh«>  cr^ot  of  Ibfl 
ilinm  m  Cir  a3  it?  pomcnor  ihird.  TItr-n  refl<^f  t  ihr  three 
flspe  ioelttded  1wlwvi.'n  these  incLBiontt  from  witbin  oot- 
wiVdi,  is  thi^  iinc  nf  din^ntioo  of  lh«  nnncnlar  fibres.  If 
neoceswj,  the  abdominal  musckc  nay  be  node  tvuH  b; 
inllftUng  the  pehu>aeftl  cavity  through  the  ambilicH. 

The  Kxtemal  or  Dfscendim  Oblique  maaole 
(Fie.  280)  is  situated  on  the  side  and  fore  part 
of  the  abdomen  ;  being  the  largest  and  the  most 
sapcrBcial  of  the  three  6at  muscles  in  this 
region.  It  ia  broad,  thin,  and,  irregularly  quad- 
rilateral, iu  muscular  portion  occupriog  the 
side,  its  aponeuroiiis  the  anterior  wall  of  the 
abdomen.  It  arises,  by  eight  fleshy  digiiaiions, 
from  the  external  surface  and  lower  borders  of 
the  eight  inferior  rih^;  these  digitations  arc 
arranged  in  an  oblique  lino  running  downwards 
and  backwards;  the  upper  ones  bciug  attached 
dose  to  the  cartilages  of  the  corresponding  ribs; 
the  lowest,  to  tlie  apex  of  the  cartilage  of  the 
last  rib;  the  intermediate  ones,  to  the  ribs  at 
some  distance  from  their  cartilages.  The  five 
superior  serrations  increase  iu  size  from  abotro 
downwards,  and  arc  rc«;eived  between  corres- 
ponding processes  of  the  Serrala.^  Magnus;  the 
three  lower  ones  diminish  in  size  from  alx)vo 
downwards,  receiving  bocweon  them  corrcsfionding  processes  from  the  Latisai- 
moa  Dorsi.  I'Vom  these  attachmeuts,  the  fleshy  fibres  proceed  in  various  direc- 
tions. Tbose  from  tlie  lowest  ribs  pass  nmrly  vertically  downwanis,  to  be 
inserted  into  the  anterior  half  of  the  outer  lip  of  the  crest  of  the  ilinm;  the 
middle  and  upper  fibreit,  directed  downwards  and  forwards,  terminate  in  ten- 
dinous fibres,  which  spread  out  into  a  broad  apoueurosis.  This  aponeurosis, 
joined  with  tliatof  the  opposite  muscle  along  the  mdian  line,  covers  the  whole 
of  the  front  uf  the  abdomen:  above,  it  is  connected  with  the  lower  border  of 
the  Pectoralis  Major;  1)gIow,  its  fibres  are  closely  aggregnied  together,  and 
extend  obliquely  across  from  the  anterior  superior  spine  of  the  ilium  to  the 
spine  of  the  os  pubis  and  the  pectineal  line.  In  the  median  line,  it  interlaces 
wriih  the  aponearosis  of  the  opposite  mnsole,  forming  the  linea  alba,  and  extends 
from  the  eosiform  cartilage  to  the  symphysis  pubis. 

That  portion  of  the  aponeuroiiis  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  spine  of  the  os  pubis,  is  a  broad  baud,  folded  inwards, 
and  continuous  below  with  the  fascia  lata;  it  is  called  Pov.parCs  ligament.  The 
portion  which  ia  reflected  from  Poupart's  ligament  into  the  pectineal  line  is 
colled  Oimhfmat's  U^amtnt.'  From  the  point  of  attaobment  of  the  latter  to  the 
pectineal  line,  a  few  fibres  pass  upwards  and  inwards,  beneath  the  inner  pillar 


■  All  tbMC  pkTts  irUI  be  fotiod  more  particuUrlj  described  with  the  Surreal  Anaiomjr  of 
llerniiL, 
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of  the  ring,  to  tbe  linea  alba.    Thev  diverge  as  they  asoendj  and  form  a  thin, 
iriangular,  fibrovis  band,  which  is  cafleil  tbe  (rianrfular  hgatnent. 

Tti  th«  aponeurosis  of  the  External  Oblique,  immediatelj  above  the  creotof 
tbe  OS  pabia,  is  a  triangular  opeuing,  tbe  external  abdominal  nny^  formed  by  a 
eeparation  of  the  fibres  of  tbe  aponeurosis  iu  this  situation  :  it  serves  for  tbe 
trausoii^ion  of  the  s{>ertnatic  cord  in  the  male,  and  the  round  Ugam^ot  in  tbe 

Tip  230.— The  External  Obliqoe  Uuecl«. 
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female.    Thia  opening  is  directed  o1>Iiquely  upwards  and  outwards,  andcOT- 
ruspoiida  with  the  uourse  of  the  fibres  of  the  aponeurosis.    It  is  boundod,  bolo*- 
by  the  crest  of  the  os  pubis;  above,  by  some  curved  fibres,  which  pass  acfO**  J 
the  aponeurosis  at  the  utipor  an^'lc  of  the  ring,  sq  as  to  increase  its  strcng^*^'*  ■ 
and,  on  either  side,  by  tnc  margins  of  the  aponeurosis,  which  are  called  th* 
jiiUar$  of  the  ring.    Of  these,  the  external,  which  is,  at  the  same  time,  inferi^J'^j 
from  the  obliquity  of  \\a  direction,  is  inserted  into  the  spine  of  the  os  pol'^'' 
The  internal,  or  superior  pillar  is  attached  to  the  front  of  the  symphysis  pnt?*^ 
oud  interlaces  with  the  cwrresponding  fibres  of  tbe  opposite  muscle,  tlte  fitFr*" 
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of  tlie  ri^bt  muftcle  beiog  superficial.  To  the  margins  of  the  pillars  of  tbe 
external  abdominal  ring  is  attached  an  exceedingly  thin  and  delicate  fascia, 
which  is  prolonged  down  over  the  outer  surface  of  tne  cord  and  testis.  Tliiii 
h&9  received  the  name  of  iniercolurmuir /oicia^  from  its  attachment  to  the  pillar:* 
of  tba  ring*  It  la  also  called  the  exttmal  spermatic /asciaj  from  being  tbe  most 
external  of  tbe  fiuicioa  which  cover  the  apermatio  cord. 

Helaiiona.  By  ita  txUmal  aur/aee,  with  tbe  superficial  fascia,  superficial  epi- 
gastrio  and  circumllex  iliao  vessels,  and  some  cutaneous  nerves.  l}y  its  infernal 
fttr/aee^  with  the  Internal  Oblique,  the  lower  part  of  the  eight  inferior  ribs,  and 
Imcroostal  muscles,  the  Crcmaster,  the  spermatic  cord  in  tbe  male,  and  round 
ligament  in  tbe  female.  Its  j)osteri/>r  border  ia  occasionally  overlapped  by  the 
Latissimus  Dorai;  sometimes  an  interval  exists  between  the  two  moscles,  in 
which  is  seetk  a  portion  of  tbo  Internal  Oblique. 

Diaaecti'on,  Dfftsch  tbe  Kxiftrnal  Oblt()ap  hj  itrndin^  it  a«rrHS,  jnrt  in  ftnnt  of  ila  atUtch- 
VKi'tit  to  tbe  ribn,  m  fur  ub  Kk  posterior  l>uri)«r,  au'l  n-pnnliDi;  it  I'l'low  rroiii  lb«  t-rvsl  of  iliatn 
aa  f»r  as  tbe  Bpitw  ;  ibea  wparntc  the  muscle  ckrefollj  from  the  IiiU-rnal  OMiqiie,  which  lies 
bvneatb,  uid  lura  it  towkp]»  tD«  opposilo  side. 

The  Inifrnaf  OT  Axending  Oi?(ju«  muscle  (Fig.  231),  thinner  and  smaller  than 
tbe  preceding,  beneath  which  it  lies,  is  of  an  irregularly  quadrilateral  form, 

Fi;.  231.— Tbe  Intvnial  Ob1if]mj  MnKlo. 
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«iad  sitaated  at  tbe  side  and  fore  part  of  tbe  abdomen.  It  ariaes,  by  flcaby 
fibres,  from  tbe  outer  half  of  Poupart's  ligament,  lieing  atlaclied  lo  tbe  groove 
«n  ha  upper  surface;  from  the  anterior  two-thirds  of  the  middle  lip  of  the 
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urest  of  the  iliuiiiT  and  from  llie  lurabar  fascia.  From  this  origin,  the  fibres 
diverge;  those  from  Pouiwiri's  ligamciil.,  few  in  number  and  paler  in  color  than 
the  real,  arch  downwards  and  inwards  across  ibe  spermatic  cord,  to  be  ioserteU, 
OQDjointly  with  those  of  tbu  Transversal  is,  into  the  ere^t  of  the  os  pubis  and 
pectineal  ]itie,  to  the  extent  of  half  an  inch,  forming  what  is  known  aa  the 
conjoined  tendon  of  the  Internal  Oblique  and  Tranttversaliis;  those  from  the 
anterior  superior  iliac  spino  arc  horizontal  in  their  direction;  whilst  those 
which  arise  from  the  fore  part  of  the  crest  of  the  ilium  paas  obliquely  upwards 
and  inwards,  and  terminate  in  an  aponeurosis,  which  is  continued  forwards  to 
the  linea  allva;  the  roost  posterior  fibres  ascend  almost  vertically  upwards,  to 
be  inserted  into  the  lower  borders  of  the  cartilages  of  the  four  lower  riba, 
being  continuous  with  ttio  Internal  TntcrcoHtal  muscles. 

The  conjoined  tendon  of  the  Internal  Oblique  and  Transvcrsalis  is  inserted 
into  tlie  cresL  of  the  os  pubis  and  pectineal  line,  immediately  behind  the  exter- 
nal abdominal  ring,  serving  to  protect  wliat  would  otherwise  V  a  weak  point 
in  the  abdomen.  Sometimes  this  tendon  is  insuiBcient  to  resist  the  pressure 
from  within,  and  ia  carried  forward  iiL  front  of  the  prutrusion  through  the  ex- 
ternal ring,  forming  one  of  the  coverings  of  direct  inguinal  hernia. 

Tlw  aponeuroiti*  of  the  Internal  Oblique  is  continued  forward  to  the  middle 
line  of  the  abdomen,  where  it  joins  with  the  aponeuro5ia  of  the  opposite  mus- 
cle at  the  linea  alba,  and  extends  from  the  margin  of  the  thorax  to  the  pobes. 
At  the  outer  margin  of  the  Bectus  muscles,  this  aponeurosis,  for  the  upper 
three-fourths  of  its  extent,  divides  into  iwo  lamella),  which  {Mias,  one  in  front 
and  the  other  behind  the  muscle,  inclosing  it  in  a  kind  of  sheath,  and  reuniting 
n  its  inner  border  at  the  liuea  alba;  the  anterior  layer  is  blended  with  the 
,iponouroaia  of  the  Externa)  Oblique  muscle;  the  posterior  layer  with  that  of 
the  Transvcrsalis.  Along  the  lower  fourth,  the  aponeurosis  passes  altogether 
in  front  of  the  Rectus  witliout  any  separation. 

Jirhtmns.  By  its  crirmal  tnrfaei;  with  the  External  Oblique,  Lutlsslmus 
Dorsi,  spermatic  cord,  and  external  ring.  By  its  iuleriial  svr/ncc^  with  the 
Transvcr^talis  niuaele,  fascia  transversa  lis,  internal  ring  and  s[)ermatic  cord.  Its 
lower  border  forms  the  upper  boundary  of  the  spermatic  canal. 

OtMcdion.  IX'lach  tlic  laterual  Oblique  (u  ordt-r  lo  vspo.^  iho  TmuavcreuliB  bcocatb.  Ttt» 
may  i>V  fflecti'd  bv  dividing  1hi>  tuiis<;lf,  MMiTC,  ftt  ils  altuohniint  In  tlic  rib.i :  U'low,  at  ita  rou- 
nociiou  with  roapari-'s  liRtUDeul  bdiI  ibe  vrcal  or  ibu  iliuni;  uu<1  bcbiud.  b;  a  vcrlical  iaijiaiua 
oxtrD<1in[(  fniin  [hi>  1ii«t  Til)  tn  the  rrt'^l  of  llic  ilium.  The  muscle  filidiili)  prvriciiulT  b<-  ntule 
lt>n.>ifi  lir  lirawmp  upon  i(  ^ilh  tlic  GnffiTs  «t  tW  U-fl  hund.  un<l  ifils  divinon  le  carcfnUycflvcted. 
tliH  cfllulnr  inl*Tvnl  Iirlwwn  il  uiii)  iln- Tmnsversalij'.  u*  wll  ii*  llif  din-ctioii  »r  Iko  librr>  of 
liu-  Ihtlt'r  miiBL'W,  wiil  afforc]  a  clrur  guidL'  to  tbi'ir  ei>{)«TuUi>ii :  nlun:^  tbc  cnwl  of  ibe  ilinai  ike 
circomflex  iliac  vesipU  nre  iuten>ow<)  Ix-twn-n  tluin,  nm)  ri>rm  mi  impoi-tnol giiid«  i&  M.>[)U«Ufig 
tlivm.    The  maacle  ^Itoiild  tbcD  hn  thrnwa  fnrwarda  lov&rds  ihe  liui-a  ollio. 

The  TVantvertalii  (Fig.  232),  so  called  from  the  direction  of  its  fibres,  is  the 
most  internal  (lat  muscio  of  the  .ibdnnicn,  being  placed  immediately  beneath 
the  Internal  Oblique,  It  arises  by  fleshy  fibres  from  the  outer  third  of  Pou- 
]iart's  ligament,  from  the  inner  lip  of  the  crest  of  the  ilium,  its  anterior  tbree- 
I'liurths,  from  the  inner  surface  of  the  cartilages  of  the  six  lower  ribs,  inter- 
digitating  with  the  Diaphragm,  and  by  a  broad  aponeurosis  from  the  spinous 
and  tranHVorsc  processes  of  tlie  lumbar  vertebra;.  Tlic  lower  fibres  curve 
downward."*,  and  are  inserted,  together  with  thowi  of  the  Internal  Oblique,  into 
the  crest  of  the  os  pubis  and  pectineal  line,  forming  what  was  described  above 
as  the  conjoined  tendon  of  these  muscles.  Throughout  the  rest  of  its  extent 
tlie  fibres  pass  horizontally  inwards,  and  near  the  outer  margin  of  the  Rectus, 
terminate  in  an  aponeurosis,  which  is  inserted  into  the  linea  alba;  its  upper 
threelburths  passing  behind  the  Rectus  muscle,  blending  with  the  posterior 
lamella  of  the  Internal  Oblique;  its  lowt-r  fourth  f»a*sii)g  in  front  of  the  Rectus. 

Helatitma.  By  ila  rxtemal  inir/aci\  with  the  Internal  Oblique,  the  inner  sur- 
face of  the  lower  ribs,  and  Internal  Intercostal  muscles.    Its  inner  sur/an  is 
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lined  hy  the  faMia  traiuTersaJia,  which  separates  it  from  the  peritoneam.     lU 
loirer  border  forma  the  upper  boundary  ot'  the  spermatic  caD&l. 

Fig.  233.— Tlie  TiansTerstdu.  KectoF,  oad  FyrantiiliiUif  Uawlot. 
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Lumlar  Fascia  (fig.  233).  The  Tert«brat  aponeurosis  of  the  Tnmsversalis 
divides  into  three  layers;  au  anterior,  very  thin,  which  is  attached  to  tbe  front 
part  of  the  apices  of  the  transverse  processes  of  the  lumbar  vcrtebrw,  and, 
above,  to  the  lower  margin  of  the  la&t  rib,  where  it  formti  the  ligamentum 
arcuatum  externum;  a  middle  layer,  much  stronger,  which  is  attached  to  the 
■picea  of  the  transverse  processes ;  and  a  posterior  layer,  attached  to  the  apices 
of  the  spinous  jirocesses.  Between  the  anterior  and  middle  layers  is  situated 
the  Quadratus  Lumborum ;  between  the  middle  and  posterior,  the  Erector 
S])iniB.  The  posterior  lamella  of  this  aponeurosis  receives  the  attachment  of 
the  Internal  Oblique;  it  is  also  blended  with  the  aponeurosis  of  the  Sorrataa 
Posticus  Inferior  and  with  that  of  the  Latissimus  Dorsi,  forming  the  lumbar 
fascia. 


864 


MUSCLES    AND    FASCI-E. 


/li'mar/iDn.  To  expuso  th«  nectiiii  miiscle,  antra  it«  «he«tb  b^  a  vertlotl  Incfilno  exUndiBf 
from  the  mar^n  of  the  ihomx  to  ibe  pubcs,  hoa  then  reflect  the  two  pQrtiou  frvtn  tbc  nirfltee 
of  the  muscle,  whicli  »  vntWy  Avom,  rxcfpliu};  »t  tlx;  lioi-n;  Insnuvt-ntie,  wWre  no  clou  no  adhrsioo 
existd.  tliftt  thi<  grna.t(>.<)t  care  i.*  reiiiiiAite  in  ^opBmting  thctn.  Xnw  ralia  the  oatrr  eigt  at  the 
muMcIu,  in  order  to  examia?  the  posterior  layur  of  the  Bbeatb.  By  diridioR  the  nascw  ia  the 
centre,  ttud  tiimiDt;  it*  lower  pnrt  downwards,  the  point  where  tie'  poRierior  wall  ai  the  aboatb 
tormiDttes  la  a  thui  curred  mar^  will  be  eeeu. 

Fig^.  233l— A  Transrerte  Section  of  the  Abdomeu  iii  the  Lumbar  lU'giou. 


Tbe  liectiis  AMmainis  is  a  long  flat  muscle,  which  extends  along  the  whole 
length  of  the  frool  of  ihe  abdomen,  being  separated  ftrom  its  fellow  of  the 
opposite  aide  by  the  lines  alba.  It  ia  muoh  broader  above  than  below,  and 
arises  by  two  tendoas,  the  e.Tlcrna.1  or  larger  being  atutched  to  the  crest  of  the 
03  pubis ;  the  internal,  smaller  pnrtion,  interlacing  with  it8  fc-llow  of  the  oppo- 
site side,  and  being  connected  with  the  ligaments  covering  tbe  symphysis  pubis. 
The  librua  ascend  veriicatlv,  and  the  muscle,  becoming  broader  and  thinner  at 
its  tipper  part,  is  inaencd  fey  three  portions  of  unequal  size  into  the  cartilage* 
of  the  £fth,  iiixlh,  and  seventh  ribs.  Some  fibres  are  occasionally  connected 
with  the  costoxiphoiJ  ligaments,  anil  side  of  the  ensiform  cartilage. 

The  Rectus  muscle  is  traversed  by  &  series  of  tendinous  intersections,  whioh 
vary  from  two  to  five  in  nuniber,  and  have  received  the  name  li7ux  trannvrme. 
One  of  these  is  usually  situated  opposite  the  umbilicus,  and  two  above  that  point; 
of  the  latter,  one  corresponds  to  tbe  enaiform  cartilage,  and  the  other,  to  the 
interval  between  the  ensiform  cartilage  and  the  umbilicus ;  there  is  occasionally 
one  below  the  umbilicus.  These  intersections  pass  transversely  or  obliquelv 
across  the  muscle  in  a  zigzag  course;  they  rarely  extend  completely  throug!i 
ita  substance,  sometimes  pa'is  only  halfway  acrosi?  it,  and  are  intimately  adherent 
to  the  sheath  in  which  the  muscle  is  inclosed. 

The  Rectus  is  inclosed  in  a  sheath  (Fig.  233)  formed  W  the  aponeuroms  of 
the  Oblique  and  Transversal  is  musclefl,  whioh  are  arranged  in  the  following 
niatiner.  When  the  aponeurosis  of  the  Internal  Oblique  arrives  at  the  margin 
of  the  Rectus,  it  divida^  into  two  lamellaj,  one  of  whioh  passes  in  front  of  ina 
Rectus,  blending  with  the  aponeurosis  of  the  External  Oblique;  the  other, 
behind  it,  blending  with  the  aponeurosis  of  the  Transversalis ;  and  those,  join- 
ing again  at  its  inner  border,  are  inserted  into  the  line*  alba.  This  arraace- 
ment  of  the  fasciia  exists  along  the  upper  three-fourths  of  the  muscle;  at  ui< 
commonooment  of  the  lower  fourth,  the  posterior  wall  of  the  sheath  termimtes 
in  a  iliin  curved  margin,  or  faki/orm  edije,  the  concavity  of  which  looks  down* 
wards  towards  the  pubes;  the  aponeuroses  of  all  three  muscles  pa>«ing  in  front 
of  the  lieutus  without  any  separation.    Tbe  Keutus  musule,  iu  the  situation 
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where  its  sheath  is  deficieut,  in  Kparftted  from  the  peritoneum  by  the  traiu- 
vcraalia  fosciA. 

The  Pyramtdalii  13  a  small  mascle,  triangolar  in  shape,  placed  at  the  lower 

part  of  the  abdomen,  iu  frout  of  the  Rectus,  and  coDtaiued  iu  the  same  sheath 

with  that  muscle.    It  arises  hy  tendinous  fibres  from  the  front  of  the  os  pubis 

r«Dd  the  anterior  pubic  ligament ;  the  Be^hy  portion  of  the  tnuMle  passes  ap- 

ditniQishiDg  in  size  as  it  ascunds,  anil  terminates  by  a  pointed  extremity, 

[which  is  inserted  into  the  linea  alba,  midway  between  the  umbilicus  and  the  os 

)ubis.    This  muscle  is  sometimes  found  wanting  on  one  or  both  sides;  the 

>wer  end  of  the  Rectus  then  bocomea  proportionately  increosei^  in  size.    Ooca- 

^sionallj  it  has  been  found  double  on  one  aide,  or  the  muscles  of  the  two  sides 

are  of  unequal  size.    Sometimes  its  length  exceeds  what  is  stated  above. 

The  Quadraiua  Lumbumm  (Fig.  22S,  p.  SoS)  in  situated  in  the  lumbar  region; 

it  id  irregularly  quadrilateral  in  shape,  broader  below  than  above,  and  confists 

|Of  two  portions.    One  portion  arises  by  aponeurotic  fibres  from  the  ilio-lumbar 

ligatneot,  and  thea<ljacunt  |K)riiun  of  the  crestof  the  ilium  for  about  two  inches, 

and  is  inserted  into  the  lower  border  of  the  last  rib,  about  half  its  length,  and 

l»y  four  small  tendons,  into  the  apices  of  the  transverse  processes  of  the  third, 

fuurtli,  and  fifth  lumbar  vertebral.    Tbe  other  porti<m  of  the  muscle,  situated 

.in  front  of  the  preoe<Ung,  arises  from  the  upper  borders  of  the  transverse  pro* 

>«esse8  of  the  third,  fourth,  and  lifth  lumbar  verLobne,  and  is  inserted  into  the 

lower  margin  of  the  last  rib.    The  Quadratus  Lumborum  is  contained  in  a 

sheath  formed  by  ibe  anterior  and  middle  lamellso  of  the  aponeurosis  of  origin 

of  the  Transvenialis. 

Kervea.    The  abdominal  muscles  are  suppUed  by  tbe  lower  intercostal,  ilio- 
hypogastric, and  ilio-iuguinai  ncrveth     The  Quadratus  Lumboruiu  reueives 
llaments  from  the  anterior  brandies  of  the  lumbar  nerves. 

In  the  dc:fcriptioa  of  the  abdominal  muscle^  mention  has  frequently  been 
lade  of  the  linea  alba,  Hnero  semilunarea,  linete  transversfo ;  when  the  dissection 
^<rf  the  muscles  is  completed,  these  structures  should  be  examined. 

The  linea  alba  is  a  tendinous  raphe  or  oord  seen  along  the  middle  line  of  the 
^bdomen,  extending  from  the  eni^ifurm  cartil^e  to  the  pubes.    It  is  placed 
)etweeQ  the  inner  borders  of  the  Recti  muscles,  and  formect  by  the  blending  of 
the  aponeuro<M:8  of  the  Oblique  and  TransvcrHsIis  muscles.    Il  is  narrow  below, 
irrcsponding  to  the  narrow  interval  exiitting  between  tbe  Recti,  but  broader 
kbore,  as  these  muscles  diverge  from  one  another  iu  their  ascent,  becoming  of 
>iiaiderablB  breadth  after  great  distension  of  the  abdomen  from  pr^nancy  or 
nton.    It  presents  numerous  apertures  for  the  passage  of  vessels  and  nerves: 
9  Urgest  of  these  is  the  umbilioas,  which  in  the  fcetus  transmits  the  umbilical 
asels,  but  in  the  adult  is  obliterated,  the  cicatrix  being  stronger  ttmn  the 
nghboriug  parts;    hence  umbilical  hernia  occurs  in  the  adult  above  the 
"umbilicus,  whiUt  in  the  Actus  it  occurs  at  the  umbilicus.    The  tinea  alba  is  in 
relation,  in  front,  with  the  integument,  to  which  it  is  adherent,  especially  at  the 
imbtlicus;  behind,  it  is  separated  from  the  peritoneum  by  the  transversalis 
hscia;  and  below,  by  the  uraoboa,  and  the  bladder,  when  that  organ  is  dis- 
tended. 

The  linem  semiluiuim  are  two  curved  tendinous  lines,  plaoed  one  on  each  side 
of  the  linea  alba,    Kach  corresponds  with  the  outer  border  of  the  Rectus  muscle, 
rflxtendn  from  the  cartilage  of  the  eighth  rib  of  the  pubes,  and  is  formed  by  the 
Eaponeurosis  of  the  Intiirnal  Oblique  at  its  |>oint  of  division  to  inclose  the  Rectus, 
where  it  is  reinforced  in  front  and  behind  by  the  External  Oblique  and  Trans- 
versalis. 

Tbe  linea  tranavcrnse  are  three  or  four  narrow  transverse  linea  which  intersect 
the  Rectufi  muscle  as  already  mentioned:  they  connect  the  lineaa  semilunars 
with  tbe  iiuea  alba. 

Aetimu.     The  abdominal  muscles  perform  a  threefold  action. 

When  the  pelvis  and  thorax  are  fixed,  they  comprcjis  the  abdominal  viscera, 
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bj  constricting  the  cavity  of  the  abdomen.  In  wbtch  action  they  are  materiAlly 
assisted  by  the  descent  of  the  Bia.phragrn.  By  these  means  the  fcetus  is  expelled 
from  the  uterus,  the  feces  from  the  rectum,  the  urine  from  the  bladder,  and  ita 
contend  from  tbc  stomach  in  vomiting. 

If  the  spine  is  fixed,  these  muscles  compress  the  lower  part  of  the  thorax, 
materinlly  as»i»ting  in  expiration.  If  the  i^piae  is  not  fixed,  the  thorax  is  bent 
directly  forward,  when  the  muscles  of  botn  sides  act,  or  lo  cither  eide  when 
those  of  the  two  tddea  act  alternately,  rotation  ol  the  trunk  at  the  Bams  time 
taking  place  lo  the  opposite  side. 

If  the  thorax  is  fixed,  iluisc  muscles,  acting  together,  draw  the  pelvis  upward-, 
aa  in  climbing;  or,  acting  singly,  they  draw  the  pelvis  upwards,  and  rotate  the 
vertebral  column  to  one  aide  or  the  other.  The  Recti  muBcles,  acting  from 
below,  depress  the  thorax,  and  consequently  flex  the  vertebral  column;  when 
acting  from  above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyra- 
raidales  arc  tensors  of  the  linca  alba. 

The  Quadratus  Luniborum,  by  the  portion  inserted  into  the  last  rib,  draws 
down  and  fixes  that  bone,  acting  thereby  aa  a  muscle  of  forced  expiration :  by 
the  portion  inserted  into  the  lumbar  vcrtebrte,  it  draws  the  spine  towards  the 
ilium,  and  thus  inclines  the  trunk  towards  its  own  side:  or  if  the  thorux  and 
spine  be  fixed,  it  may  act  upon  the  pelvis — raising  it  towards  ita  own  side  when 
only  one  muscle  is  put  in  action,  and  wheu  both  muscles  act  together,  either 
from  below  or  above,  thoy  Hex  the  trunk. 

MUSCLES  OP  THE  THORAX. 

The  mnseles  exclusively  oonuectod  with  the  bones  in  this  region  are  few  li 
number.    They  are  the 

Intercostales  Extemi.  Infracostalcs. 

Iiitercostales  Interui.  Triangularis  Sterni. 

Levatores  Costarum. 

IrUarcostal  Fasctm.  A  thin  but  firm  layer  of  fascia  covers  the  outer  surface  of 
the  External  Intercostal  and  the  iuuer  surface  of  the  Internal  Intercostal  muit- 
cles;  and  a  third  laver,  more  delicate,  is  interposed  between  tJie  two  planes  of 
muscular  fibres.  7hesc  are  the  intercostal  fascije;  they  are  best  marked  in 
those  situations  where  the  muscular  fibres  arc  deficient,  as  between  the  External 
Intercostal  muscles  and  sternum,  in  front ;  and  between  the  Internal  Icterco*- 
lalfl  and  spine,  behind. 

The  InUrcoatal  MmcUsi  (Fig.  287)  are  two  thin  planes  of  muscular  and  ten- 
dinous structure^  placed  one  over  the  other,  filling  up  the  intercostal  spaces,  and 
being  directed  obliquely  between  the  margins  of  the  adjacent  ribs.  They  have 
received  the  name  "  external"  and  "  internal,"  from  the  position  they  bear  to  one 
another. 

The  External  Intercosiak  are  eleven  in  number  on  each  side,  being  attached  to 
the  adjaccBt  mnrgins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of 
the  ribs,  behind,  to  the  commcnecment  of  the  cartilages  of  the  ribs,  iu  front, 
where  they  terminate  in  a  thin  membranous  aponeurosis,  which  iscontiDued  for- 
wards to  the  sternum.  Tliey  arise  from  the  outer  lip  of  the  groove  on  the  lower 
border  of  each  rib,  and  are  inserted  into  the  upjier  border  of  the  rib  below. 
In  the  two  lowest  spaces  they  extend  to  the  end  of  the  ribs.  Their  fibres  are 
directed  obliquely  downwards  and  forwards,  in  a  similar  direction  with  thone  of 
the  Kxtemal  Oblique  muscle.     They  are  thicker  than  the  Interna!  InteroostaU. 

Helations.  By  \he\r  ftutjtr  surface,  with  the  muscles  which  immediately  invest 
the  chest,  viz.,  the  Peetoralis  Major  and  Pectonilia  Minor,  Serratus  Mjignoa, 
Rhomboideus  Major,  Serratus  Posticus  Superior  and  Inferior,  Scalenus  Postiona, 
&.icro-lum  balls,  Longissimus  Dorvi,  Cervicalis  Ascendens,  Transversal  is  Colli, 
Lovatores  Costarum,  and  the  Obliquus  Externus  Abdominis.  By  their  ituernat 
surface,  with  a  thin  layer  of  fascia,  which  separates  them  from  the  intercostal 
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Jb  and  nerve,  and  the  Interaal  Interco«t&l  muscles,  and,  behind,  from  the 
pleara. 

The  Internal  InterMstaJs,  also  elevcQ  in  number  on  each  suio»  are  placed  on 
the  inuer  surfiice  of  the  preceding,  commencing  anteriorlv"  at  the  sternum,  in  the 
intersfiACCd  between  the  cartilages  of  the  true  ribs,  and  from  the  autvhor  RXtre* 
roities  of  the  caritlagea  of  the  false  riba ;  and  extend  backwards  as  far  as  tlie 
angles  of  the  ribs,  where  they  are  continued  to  the  vertebral  column  by  a  thin 
aponeurosis.  They  arise  from  the  inner  lip  of  the  ffrooyo  on  the  lower  border 
of  each  rib,  aa  well  as  from  the  corrcgpomling  costal  cartilage,  and  arc  inserted 
into  the  upper  bonier  of  the  rib  below.  Their  fibres  are  directed  obliquely 
downwards  and  backwards,  decussating  with  the  fibres  of  the  preceding. 

Jt<l»iivns.  By  their  rJTlrrTui^^fr/'Maf,  with  the  External  Tntercostals,  and  the 
interoostal  vettsels  and  nerves.  By  their  in^malaur/aee^  with  the  pleura  coatalis, 
Triangularis  Stemi,  and  Diaphragm. 

The  lutercoiital  lauricles  consist  of  muscular  and  tendinous  fibres,  the  latter 
lieing  lunger  and  more  numerous  than  the  former ;  bonce  the  walla  of  the  inlcr> 
costal  fipacca  possess  very  considerable  strength,  to  which  the  crossing  of  the 
muscular  fibres  materially  contributes. 

The  In/ntcoatales  consist  of  muscular  and  aponeurotic  fasciculi,  which  vary  in 
number  and  length;  they  arise  from  the  inner  surface  of  one  rib,  and  are  inserted 
into  the  inner  surliiee  of  the  first,  second,  or  third  rib  below.  Their  direction 
ia  most  usually  oblique,  like  the  Internal  Intercostals.  Thej  are  moat  frequent 
between  the  lower  rib*. 

The  Triangularia  Slemi  is  a  thin  plane  of  muscular  and  tendinous  fibrx», 
situated  upon  the  inner  wall  of  the  front  of  thochest.  It  arises  from  the  lower 
part  of  the  side  of  the  sternum,  from  the  inner  surface  of  the  unsiform  cartilage, 
and  from  the  .sternal  ends  of  thu  coma!  eanilagea  of  the  three  or  four  lower  true 
ribs.  Its  fibres  diverge  upwards  and  outw.-irds,  to  be  inserted  by  fleshy  digita* 
lions  into  the  lower  border  and  inner  surfaces  of  the  costal  cartilages  of  the 
second,  third,  fourth,  and  fifth  ribs.  The  lowest  fi,brcj(  of  this  muscle  are  hori- 
zontal in  their  direction,  and  are  continuous  with  thoso  of  the  Transversalis ; 
those  which  succeed  arc  oblique,  whilst  the  sujierior  fibres  are  almost  vortical. 
This  muscle  varies  much  in  its  atUichinent,  not  only  iu  differenl  bodies,  but  on 
opposite  sides  of  the  s:ime  body. 

lirlatiana.  In  front  with  the  sternum,  cnsiform  cartilage,  costal  cartilages,  In- 
ternal Intercostal  muscles,  and  internal  mammary  vessels.  Bthindj  with  the 
pleura,  pericardium,  and  anterior  mediastinum. 

The  Levatora  Costarum  (Fig.  228),  twelve  in  number  on  each  aide,  arc  small 
tendinous  and  fleshy  bundles,  w^hieh  arise  from  the  extremities  of  the  transverse 
prooossea  of  the  dor.sal  vertebra;,  and  pas.sing  obliquely  downwards  and  out- 
wards, are  inserted  into  the  upper  rough  surface  of  the  rib  below  them,  between 
the  tubercle  and  the  nn^le.     That  for  the  first  rib  arises  from  the  transverse 

Srocoss  of  the  last  cervical  vertebra,  an<l  that  for  the  last  from  the  clcvejith 
orsal.  The  inferior  Levatorea  divide  into  two  fasciculi,  one  of  which  is  in- 
serted as  above  described ;  the  other  fasciculus  passes  down  to  the  second  rib 
below  its  origin;  thus,  each  of  the  lower  ribs  receives  fibres  from  the  transverse 
prooesaea  of  two  vcrlehno. 

AVws.  The  muscles  of  this  group  are  supplied  by  the  intercostal  nerves. 
Aclioiu.  The  Intercostals  arc  the  chief  agents  in  the  movement  of  the  nbs 
in  ordinary  respiration.  The  Kxternal  Intercostals  raise  the  ribs,  especially 
their  fore  part,  and  so  increase  the  capacity  of  the  chest  from  before  backwanls; 
at  the  same  lime  they  evert  their  lower  borders,  and  so  enlarge  the  thoracic 
cavity  transversely.  The  Internal  Intercostals,  at  the  side  of  the  thorax,  de- 
press the  ribs,  and  iuvert  their  lower  borders,and  so  diminish  the  thoracic  cavity ; 
out  at  the  fore  part  of  the  chest  these  muscles  assist  the  External  Intercostals 
io  raising  the  cartilages.    The  Levatores  Oostarum  assist  the  Extornoi  luter- 
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costals  in  Tftising  the  ribs.  The  Triangakm  Stenit  draws  down  tlie  costal  car- 
tilages ;  it  is  thereibro  an  expiratory  musole. 

MiMcies  of  inapiraium  and  expiratiun.  Tbe  muscles  which  assist  the  action  of 
the  Diaphragm  io  iusplrattoa  are  tbe  Intercostals  aud  the  Levatores  Gostarum 
as  above  stated,  the  Scaleni,  tho  Serratus  Posticus  Superior,  and  to  a  alight 
c:ctcnt  the  Subolaviua.  When  the  need  for  more  forcible  action  exiata,  the 
shoulders  and  the  base  ot  tho  scapula  are  fijced,  and  then  the  powerful  niasclas 
of  forced  inspiration  come  into  play ;  tbe  chief  of  these  are  the  Sorralus  Mi^- 
nus,  Lalissiinus  Dorsi,  and  the  Pectorales,  particularly  the  Pectoralis  Minor. 

Tho  onliniiry  action  of  expiration  ia  merely  passive,  the  resitienoe  of  the  rib» 
and  the  elasticity  of  tlie  lungs  producing  a  tendency  to  a  vacuum.  This  chums 
the  ascent  of  the  abdominal  viscera  covered  by  the  Diaphragm.  Forced  expi- 
ratory aotions  are  performed  mainly  by  tho  flat  muscles  (Obliqai  and  Traoa- 
versalis)  of  tbe  aboomen,  assisted  also  by  the  Kectus.  Other  muscles  of  forced 
c:£piratian  arc  tho  Internal  Intorcostiils  and  Triangularis  Sterni  (as  above  men- 
tioned), the  Scrratu^  Fo^ttcus  lufohor,  the  Quadratua  Lumborum  and  tho  Sacra- 
lumbalis. 

DlABBBAOUATlC  BeOION. 

Diaphragm. 

Tbe  Diaphragm  (^a>itp*y;>at  n^'i'^'iVion  t4Vi/0(F'g-234)i8atliinma8calo-fibroa« 
septum,  placed  oblit|Ucly  at  the  junction  of  the  upper  with  the  middle  third  of 

Fig.  234. — Tbe  Drnphrugm.    Uudor  Surface. 
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the  tmuk,  and  separatinft  thalliorax  from  theftbdomen.  forming  the  Ooorofthe 
former  cavity  and  the  roof  of  the  latter.    Ii  it>  oltiplical,  its  longest  dinm«t<f 


being  fVom  ftido  to  side,  somewhat  fnn-shapcd,  the  broad  ellipticnl  portion  being 
borizoDtal,  the  oarrow  part,  which  represenus  the  handle  of  tlie  •an,  vertical,  and 
joined  at  right  autctea  to  the  former.  It  U  from  this  circumstance  that  some  an- 
atomists describe  it  as  conaigting  of  two  portions,  the  upper  or  great  muscle  of 
the  Diaphragm,  and  the  lower  or  leaaer  muscle.  It  arises  from  the  whole  of  the 
internal  circumference  of  the  thorax,  being  attached,  in  front,  bj  fleshy  fibres 
to  the  ensiform  ciiriilage;  on  either  side,  to  the  inner  surface  of  the  cartilages 
and  bony  portions  of  the  six  or  seren  inferior  riha,  interdigitaiing  with  the 
Trniif^versalis;  and  behind,  to  two  aponeurotic  arches,  named  the  ligamerituru 
arcuatura  e:cternum  andinternnm,  and  to  the  lumbar  vertebrfe.  The  ilbrea  from 
these  sources  vary  in  length  ;  those  arising  from  the  eimiform  appendix  are  very 
abort  and  occasionally  aponeurotic ;  those  from  the  ligamenta  arcuata,  and  more 
especially  those  from  the  ribs  at  the  cuh  of  the  chest,  are  longer,  describe  well- 
marked  curves  as  they  ascend,  and  finally  converce  to  be  inserted  into  the  cir- 
cumfereneo  of  the  central  tendon.  Between  the  sides  of  tho  muscular  slip  from 
Ihe  ensiform  appendix  and  the  cartilages  of  the  adjoining  ribs,  the  fibres  of  tho 
Diaphragm  are  deficieot,  the  interval  being  filled  by  areolar  tiitsue,  covered  on 
the  thoracic  sido  by  tho  pleuroe ;  on  the  ahdomini,  by  the  peritoneum.  This  is, 
consequently,  a  weak  point,  and  a  portion  of  the  contents  of  the  abdomen  may 
protude  into  the  chest,  forming  phrenic  or  diaphragmatic  hernia,  or  a  collection 
of  pa.i  in  the  mediaatinum  may  descend  ihrongh  it,  so  as  to  point  at  the  epi- 
(lastrium, 

Tho  li^amentutn  areuaium  irtiemnm,  lit  a  tendinous  arch,  thrown  across  the 
upper  part  of  the  Pfloas  Magnus  muscle,  on  each  sido  of  the  spine.  It  is  con- 
nected, by  one  end,  to  the  outer  side  of  the  body  of  the  first,  and  occasionally 
the  second  lumbar  vertebra,  being  continuous  with  the  outer  aide  of  the  tendon 
o(  the  corresponding  cms;  and,  by  the  other  end,  to  the  front  of  the  transverse 
process  of  tho  second  lumbar  vertebra. 

The  ^Vammlum  areuatum  externum  is  the  tlitckened  upper  margin  of  the 
anterior  lamella  of  the  transversalia  fascia ;  it  arches  across  tho  upper  part  of 
the  Quatlratufl  Lumbonim,  being  attached,  by  one  extremity,  to  the  ft-out  of  tho 
transverse  process  of  the  second  lumbar  vertebra;  and,  oy  the  other,  to  the 
apex  and  lower  margin  of  the  last  rib. 

To  the  spine,  the  Diaphragm  is  connected  by  two  crura,  which  are  situated 
on  the  bodies  of  the  lumbar  vcrtcbrm,  one  on  each  side  of  the  aorta.  The 
crura,  at  their  origin,  are  teudinooa  in  structure;  the  right  orat,  larger  and 
loDger  than  the  led,  arising  from  the  anterior  surface  of  the  bodies  and  inter- 
vertebral substances  of  the  second,  third,  and  fourth  lumbar  vertebrae;  tho  left, 
from  the  sooond  and  third ;  both  blending  with  the  anterior  (common  ligament 
of  the  spine.  A  tendinous  arch  is  thrown  across  the  front  of  the  vertebral 
column,  from  the  tendon  of  one  orus  to  that  of  the  other,  beneath  which  passes 
tho  aorta,  vena  azygos  major,  and  thoracic  duct  The  tendons  terminate  in  two 
large  fleshy  bellies,  which,  with  the  tendinous  portions  above  alluded  to,  are 
called  tlie  crura,  or  pitiars  of  Me  iHaphragm.  The  outer  fasciculi  of  the  two 
crora  are  directed  upwards  and  outwards  to  the  central  tendon ;  but  the  inner 
fasciculi  decussiito  in  front  of  the  a(jrta,  and  then  diverge,  so  as  to  surround 
the  cesophagus  before  ending  in  the  central  tendon.  Tho  anterior  and  larger 
of  these  fasciculi  is  formed  by  the  right  crus. 

Tho  (kr\trai  or  Cordiforvi  'fcn/ian  of  the  Diaphragm  is  a  thin  tendinous  apo- 
nouroaia,  situated  at  the  centre  of  the  vault  formed  by  the  muscle,  imniwliatcly 
beneath  the  pericardium,  with  which  its  circumference  is  blended.  It  is  shaptt 
sotnowhat  like  a  trefoil  leaf,  consisting  of  threo  divisions,  or  leaflets,  separaieil 
from  one  another  bv  slight  indentations.  The  right  leaflet  is  the  largest;  the 
middle  ono,  directed,  towards  the  ensiform  cartilage,  tho  next  in  size;  and  the 
left,  tho  smallest.  In  structure,  tho  tendon  ia  composed  of  several  planes  of 
fibres,  which  intersect  one  another  at  various  nngle<<.  and  unite  into  straight  or 
ourved  bundles,  an  arrangeuicul  which  alTords  it  additional  stren^jLh. 


Tlic  Openings  connected  with  the  Diaphragm  are  tliree  large  and  Rcvoal 
EiiTialler  apertures.  Tlie  lornier  are  the  aortic,  the  ceaopbageal,  and  the  oj>uning 
for  the  vena  cava. 

The  aortic  opening  is  the  lowest  and  the  most  posterior  of  the  three  large 
apertures  conuect«d  with  this  muscle.  It  iti  situated  in  the  middle  tine,  im- 
mediately in  front  of  th«  bodioa  of  the  vertebra) ;  ami  is,  therefore,  behind  the 
Diaphragm,  not  in  it.  It  h  an  osseo-aponeurotic  aperture,  formed  by  a  ten- 
ditious  arch  thrown  across  the  front  of  the  bodies  of  the  Tcrtebne,  from  the  cms 
on  one  side  to  that  on  the  other,  ami  transmits  the  aorta,  vena  azygos  major, 
thoracic  din;t,  and  occasionally  the  left  sympathetic  nerve. 

The  (taophagcai  openimj^  elliptical  in  form,  muscnlar  in  RtmcturCf  and  formed 
by  the  two  crura,  ia  placed  above,  and,  at  the  same  time,  anterior,  and  a  little 
to  the  left  of  the  ]>rece<Ung.  It  transmits  the  owophagus  and  pneumogastrio 
nervca.  The  anterior  marj^nn  of  this  aperture  ia  occasionally  tendinous,  being 
formed  by  the  marpin  of  the  central  tendon. 

Tlie  opening  fvr  the  vaia  cava  is  the  highest;  it  ts  quadrilateral  in  form^  ten- 
dinous in  structure,  and  placed  at  the  junction  of  the  right  and  middle  leaflets 
of  the  central  tendon,  its  margins  being  bounded  by  four  bundles  of  tendinooa 
fibrc^  which  meet  at  right  angles. 

The  rifihl  enin  transmits  the  svmpathetic  and  the  greater  and  leaser  splanchnia 
nerve-i  of  the  right  side;  the  Iv/l  crus,  the  greater  and  lesser  splanchuic  nerves 
of  the  left  side,  and  the  vena  nzygoa  minor. 

The  t*ierou8  Membranes  in  relation  with  the  Diaphragm  are  four  in  nnmber; 
tliree  lining  its  upper  or  thoracic  surface;  one  its  abdominal.  The  three  eeroas 
membranes  on  its  upper  surface  are  the  pleura  on  either  side,  and  the  serous 
layer  of  the  pericardium,  which  covers  the  middle  portion  of  the  tendinous 
centre.  Tiie  serous  membrane  covering  its  under  surface  is  a  porlioo  of  the 
general  |>critonea]  nictnbmnc  of  the  alnlominal  cavity. 

The  Diaphragm  is  arched,  being  convex  towards  the  ohcFt,  and  concave  to 
the  abdomen.  The  righi  portion  forms  a  complete  arch  from  before  backwards, 
l>eing  accurately  moulded  over  the  convex  surface  of  the  liver,  and  having 
TOHting  upon  it  the  concave  ba^e  of  the  right  lung.  The  It/t  porti'm  is  arcbol 
fVorn  before  backwards  in  a  similar  manner;  but  the  arch  is  narrower  in  front, 
being  encroached  upon  by  the  pericardium,  and  lower  than  the  right,  at  its 
summit,  by  about  three-quarters  of  an  inch.  It  supports  the  base  of  the  left 
lung,  and  covers  the  great  end  of  the  stomach,  the  spleen,  and  left  kidney. 
The  central  portion,  which  supports  the  heart,  is  higher,  in  front  at  the  sternum, 
and  bebiud  at  the  vertebra,  than  the  lateral  portions;  the  reverse  is  the  case 
in  the  parts  further  removed  from  the  surface  of  the  body. 

Tlie  height  of  the  Diaphragm  is  constantly  varying  during  respiration,  the 
muscle  being  carried  upward.^  or  downwards  from  tho  average  level ;  its  height 
also  varies  according  to  the  degree  of  distension  of  the  stomach  and  intestiues, 
and  the  f-iTX  of  the  liver.  After  a  forced  expiration,  the  right  arch  is  on  a 
level,  in  front,  with  the  fourth  costal  cartilage ;  at  tho  aide,  witu  the  fifth,  sixth, 
and  seventh  ribs;  and  behind,  with  the  eighth  rib;  the  lofi  arch  being  usually 
from  otiB  to  two  ribs  breadth  below  the  level  of  the  right  one.  In  a  forced 
inspiration,  it  descends  from  one  to  two  inches;  its  slope  would  then  be  reprc* 
sented  by  a  line  drawn  from  the  enaiform  cartilage  towanls  the  teutli  rib. 

Nerves,     The  Diaphragm  is  supplied  by  the  phrenic  nerves. 

Actions.  The  action  of  the  Diaphragm  modifies  considerably  tho  size  of  the 
chest,  and  tho  position  of  the  thoracic  and  alKlominol  viscera.  During  a  forced 
inspiration,  the  cavity  of  the  thorax  is  enlarged  in  the  vertical  direction  from 
two  to  three  inches,  partly  by  the  ascent  of  the  walls  of  the  chest,  partly  by 
the  descent  of  the  Diaphragm.  The  chest,  consequently,  encroaches  upon  the 
abdomen ;  the  lungs  are  expanded,  and  lowered,  in  relation  with  the  rib«i 
neiirly  two  inches;  the  heart  Wing  drawn  down  about  an  inch  and  a  half;  the 
descent  uf  the  latter  organ  taking  ])]ace  indirectly  through  the  medium  of  its 
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eonncction  wrth  the  Itings,  as  well  aa  direct!/  hy  meana  of  tlie  central  tendon 
lo  which  the  pericardium  ia  attached.  The  abdominal  viscera  arc  also  pushed 
down  (the  liver,  to  the  extent  of  neorljr  three  inches),  so  that  these  organs  are 
no  longer  protected  by  the  ribs.  During  expiration,  when  the  Dtapiuragm  ia 
passive,  il  is  puiihed  up  by  the  action  of  the  abdominal  muscles;  the  cavity  of 
the  abdomen  (with  the  organs  contained  in  it),  encroaches  upon  the  chest,  by 
which  the  lungs  and  heart  are  compressed  upwards,  and  the  vertical  dUmeter 
of  the  thoracic  cavity  diminished.  The  Diaphragm  ia  passive  when  raised  or 
towered,  by  the  abdominal  organs,  independently  of  respiration,  in  proportion 
as  they  are  Urge  or  small,  full  or  empty;  hence  the  oppression  felt  in  the  chest 
aft«r  a  full  meal,  or  fVom  flatulent  distension  of  the  utomach  and  intestines. 

In  all  expulsive  acts  tho  niaphragm  is  called  into  action,  to  give  additional 
power  to  each  expulsive  effort.  Thus,  before  sneezing,  conghing,  laughing, 
and  crying  ;  before  vomiting;  previous  to  tho  expulsion  of  the  urino  and  feces, 
or  of  the  fcetus  from  the  womb,  a  deep  inspiration  takes  pluoe.' 

MUSCLES  AND  FASCI.T:  OF  THE  UPPKU  KXTREjnTY. 

The  Huscle.4  of  the  Upper  Extremity  arc  divisible  into  groups,  correspond- 
iog  with  the  different  regions  of  the  limb. 

Anterior  Thoracic  BegioTu  a.^    f  Flexor  ProHindus  Digitoram. 

Pectoralia  Major.  -        n.         . 

Pectoralia  Minor. 
Subclavios. 


\  Flexor  Longu3  Polliois. 


Lateutl  ThoTiicic  Region, 
Serratas  Magnus. 


Deltoid. 


Acromial  Rei/ion. 


Artttrior  Scapular  Helton. 
Subacaputaris. 

Posterior  S&ipular  Jiegion. 
Supmspinatus. 
lofraapinatus. 
Teres  Minor. 
Tores  Major. 

AiUtrior  Humeral  Region. 
Coraoo-  brachialis. 
Biceps. 
Braenialis  Anticns. 

Posterior  Bumeral  Region. 

Triceps. 

Subanooneus. 


Anterior  Brachial  Rtgion, 
Pronator  Rndii  Teres. 
Flexor  Carpi  Radialis. 
Palmnris  Longus, 
Flexor  Carpi  Ulnaris. 
Flexor  Sublimis  Digitoram. 


^  |J    t.  Pronator  Quadratus. 

Radial  Rfgiori. 
Supinator  Longws. 
Extensor  Carpi  Radialis  Longior. 
Extensor  Carpi  Radialis  Brcvior. 

Postm'or  Brachial  Region. 
Extensor    Communis    Digi to- 
rum. 
Extensor  Minimi  Digit!. 
Extensor  Carpi  Ulnaris. 
CO       I  Anconeus. 

'  Supinator  Brovia. 
Extensor  Opsis  Motacarpi  Pol- 

licis. 
Extensor  Primi  Intemodii  Fol- 

licis. 
Extensor  Secondi    Internodii 

Pollioia. 
Extensor  Indicis. 

Mutclea  of  the  Hand. 
Racial  Region. 
Abductor  PoUicis. 
Flexor  Ossis  Metacarpi  Polllcia(0ppo- 

ncns). 
Flexor  Br^^vis  Pollicis. 
Adductor  PoUicis. 

Ulnar  Region. 
Palmaris  Brevia, 


I  Tor  a  deloilod  iliiicriplion  at  ihp  (^oeral  rclntiooa  or  the  Diaphragin,  and  its  action,  refer  lo 
I>r.  Sibcoa'a  Multctti  Anntvmg, 
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Abductor  Minimi  Dlgiti. 
Flexor  Brcvis  Minimi  Diciti. 
>'le2Lor  05sia  Meiuourpi  Minimi  Digiti 
tOpponeus). 


Palmar  Region. 
Lumbricales. 
loterossei  Falmaraa. 
Inlerossei  Borsales. 


DitwdioH  of  Pedorai  Region  and  Axilla  (Pig.  235).  The  ■rm  bt-iuff  drawn  simy  from  the 
aide  at  DCArl;  ri^bt  niiftlcfl  with  the  trunk,  and  rDUite^}  oiitirnnU,  mmke  n  vvrlicnl  JDciaioD  through 
the  iatcKumcnt  in  tho  iii'::dittn  line  of  the  cheat,  from  ihv  npper  to  thu  lover  pari  of  the  sieniam ; 
a  eccood  incision  oiocuf  the  lower  t>order  of  the  i'ectond  mascK 
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ascle^  from  tlti:  coeiform  cartilaf^  u> 
the  other  Bide  of  the  axilla  :  a  third,  from 
tb«  fltemain  along  the  clavide.as  bras  iu 
eootre;  and  a  foorlh.  frtim  the  nniddle  of 
the  clavicle  obliquely  dowDwards,  aloof 
the  iatt-npace  between  the  IV-ciorol  and 
Deltoid  RiBsclca.  as  low  m  ibe  fold  of  the 
onnpit.  The  flap  of  lategnncDt  ta  tbui 
to'be  dissected  off"  in  the  dintctloo  iodicaud 
ia  the  fi^re,  bat  aot  entirely  removed,  aa 
it  ttboula  be  replaeed  on  coiopletiDg  the 
dinection.  If  a  tranaTente  iocisMO  ia  noir 
made  from  the  lower  end  of  Uto  Btetnun  to 
the  aide  of  the  cbeal,  as  fur  «»  the  t>ot<1e- 
nor  fold  of  the  urmpit,  oad  the  integumrnt 
reflected  outwanb,  the  axillary  space  wiU 
be  Biurc  oainplotely  expoMd. 

Fascia  op  ths  Tnoiux. 


S.BCMOyeiBOW 
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The  super^cial  fascia  of  the  tbo- 
raotcrugiou  isaJoosecelluIu-fibroua 
layer,  coiittnuaiis  with  the  super- 
ficial fa*oiaof  the  neck  and  upper 
extremitj  alMve,  and  of  the  ab- 
douien  below ;  opposite  the  niamaia, 
iL  subdivides  iTito  two  layers,  one 
of  which  passes  in  front,  the  other 
bohiiid  that  gland;  and  from  both 
of  these  layera  numerous  septa  paas 
into  its  stibatance*  supporting  it« 
various  lobes.  I<'rom  the  anterior 
layer,  fibrous  prooeasesiMiss  forward 
to  the  integument  and  nij^Ie,  in- 
closing in  their  areols  masses  of 
fat.  These  processes  wore  called  by  Sir  A,  Cooper  the  ligamenta  anapenaonOf 
from  the  support  they  afford  to  the  gland  in  this  situation.  On  removing  the 
superficial  fascia,  the  (kejifoKia  of  the  thoracic  region  ia  oxpascd.  It  is  a  thin 
aponeurotic  lamina,  covering  tlio  surface  of  the  groat  Pectoral  muscle,  and 
sending  numerous  prolougatioiis  between  '\\a  fasciculi.  It  ia  attached,  in  the 
middle  line,  to  the  front  of  the  steruum ;  and,  above,  to  the  clavicle.  It  is  very 
thin  over  the  upper  part  of  the  muscle,  somewhat  thicker  in  the  interval  between 
the  Peotoralis  Major  and  Latissimus  Dorsi,  where  it  closes  in  the  ajtillary  spaoov 
and  divides  at  the  margin  of  the  latter  mu.'^cle  into  two  layorit,  one  of  which 
passes  in  front,  and  the  other  behind  it;  these  proceed  as  far  as  the  spinoos 
processes  of  the  dorsal  vcrtebne,  to  which  thoy  are  attached.  At  the  lower 
part  of  the  thoracio  region,  this  fascia  is  well  developed,  and  is  continuous  with 
V^\i  fibrous  sheath  of  the  Becti  musclee. 

Anterior  Thoracic  Reoiok. 

Pectoralia  Major.  Pectoralis  Minor. 

Subclavius. 

The  Pectoralii  ifajor  (Fig.  286)  is  a  broad,  thick,  triangular  muscle,  situated 
at  the  upper  and  fore  part  of  the  chest,  iu  frout  of  the  axilla.     It  arises  from 
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tbe  anterior  snrfaoe  of  the  sternal  half  of  tbe  ckvicle ;  from  half  the  breadth 
of  the  front  of  the  sternum,  as  low  down  &&  the  altachmeut  of  the  cartilage  of 
the  sixth  or  eevcDth  rib;  iia  origin  consistiag  of  aponeorotio  fibres,  which 
iniercect  with  thoae  of  the  opposite  muscle  ;  it  aUo  ariaea  IVotn  the  cartilages 

£^g.  336— Mqs<:I««  of  Uw  Cbeat  uO  Frrat  of  Iba  Am.    SoperScul  \kw. 
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of  all  the  true  riba,  with  the  exception,  frennnntly,  of  the  first,  or  of  the  Bcvcnth, 
or  both  ;  and  from  llie  aponeurosis  of  the  Exivnmi  Oblique  rauscle  of  tin*  abdo- 
men. The  fibres  from  this  extcottivo  origin  converge  towards  its  insorlion,  giv- 
ing to  the  muiiole  a  radiated  appearance.  Thoito  fibres  which  arise  from  the 
clavicle,  pass  obliquely  outwards  and  downwards,  and  are  usually  separated 
f^om  the  rest  by  a  cellular  interval ;  those  from  the  lower  part  of  the  sternum 
and  the  cartilagea  of  the  lower  true  ribs,  pass  upwards  and  outwards ;  whilst 
the  middle  fibre.'*  pa^^s  horizontally.  As  these  thre«  sets  of  fibres  converse, 
they  are  so  disposed  that  the  upper  overlap  the  middle,  and  the  middle  tne 
lower  portion,  the  fibres  of  the  lower  portion  being  folded  backwards  upon 
tbemselveii;  so  that  those  fibres  which  are  lowest  iu  frout,  becouie  highest  at 
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tbeir  point  of  insertion.  Tbey  all  termioate  in  n  flat  tendon,  about  two  incliea 
broad,  xvhicit  is  insi^rted  into  the  anterior  bicipital  ridge  of  tbe  butuurus.  Tbia 
tendon  consists  of  two  laniinf:^,  placed  one  in  front  of  the  other,  iind  usually 
blended  together  below.  The  anterior,  the  thicker,  receives  the  claricular 
and  upper  half  of  the  sternal  portion  of  tbe  mudcic;  the  posterior  lamina  re- 
ceiving (ho  nttacbment  of  the  lower  half  of  the  sternal  portion.  From  thi« 
arraugemenl  it  results,  that  the  fibres  of  the  upper  and  middle  portions  of  tbe 
mtiscloare  inserted  iuto  the  lower  part  of  the  bicipital  ridge ;  thoAc  of  the  lower 
portion,  into  the  upjjcr  part.  The  tendon,  at  its  insertion,  is  connected  with 
that  of  the  Deltoid ;  it  sends  up  an  expansion  over  tbe  bicipital  groove  to  the 
h^  of  the  humerus;  another  backwards,  wbieb  lines  the  groove;  and  a  third 
to  tbe  fascia  of  the  arm. 

Helaiions.  By  its  anferwr  surface,  with  tbe  Platysma,  the  mammary  gland, 
the  superticial  fascia,  and  integument.  By  ltd  posUrior  surface — its  thoracic  por- 
tion, with  the  sternum,  the  ribs  and  costal  cartilages,  tbe  Subclavius,  Fectoralis 
Minor,  Serratus  Magnus,  and  tbe  Iittercostals;  ita  axillary  portion  forma  the 
anterior  wall  of  the-ajtillary  spaou,.at>d  covers  the  axillar_jr  resaels  and  ncrvea. 
Its  uppfiT  Iftrder  lies  parallel  with  the  Deltoid,  from  which  it  is  separated  by  the 
cephalic  vein  and  descending  branch  of  the  tboracico-acroraiaha  artery.  Its 
hwerlj'trder  forms  tbe  anterior  margin  of  tbe  axilla,  being  at  first  sejiaraii:<l  from 
tbe  Latissimus  Dorsi  by  a  considerable  interval ;  but  both  muscles  gradually 
converge  towards  the  outer  part  of  the  space. 

PiKulianticn.  lo  rausoiilar  sul-jfitta,  the  stemnl  origins  of  tlw?  two  Pectoral  DiQ«cles  mn 
Bepara1i>cl  only  by  a  nnrruw  intt^rral ;  but  this  tnUrral  ia  enUrecd  where  lhc«e  mnsrlrji  are  ill 
developed.  Very  rmrelj,  thn  wbol«  or  the  itoroiU  portion  is  dcficii'Dt  Ocduivanlly.  kdv  or  twu 
ftdiUlioDftI  mDRentsr  oUpa  ariso  from  tbe  anooeanew  of  tbe  Exu^rnal  Ohti[|ae,  ant)  bfcrimc  unii«^ 
to  the  lover  margin  or  tbe  PectonOis  Major.  A  slvudcr  mnsciilu'  slip  U  (KCBaioQaJK'  foood 
lying  piirollcl  with  the  onter  mar^n  of  the  Bteranm,  overlapping  thfl  oripin  or  the  P«tor»l 
muscle.  It  is  sltacbrd,  hy  aav  ciid.  to  the  upper  fiart  of  tbe  stcroiiai,  near  the  Dritria  of  ilw 
Slcrao-mastoid ;  iidiI,  liv  Ibt;  otbir.  to  tboi  nolenor  wall  of  the  sheatb  of  thi;  Bectas  Abdoainii- 
It  bfts  FOticiYccI  the  name  "  Itectua  StemalU." 

Di9*Kti'>f-  Petacb  the  PectoraJis  Major  by  diridiDf;  the  motcla  kIoor  it«  attochmmt  (o  the 
elftTicIc.  aoci  bj  nakin;  a  vertical  iaciaion  thn^agh  its  eabstance  a  litite  exurnAl  to  Wt.  line  of 
attacbtnent  to  lh«  atemum  nod  ooaUil  cartilogva.  Tlie  mnacld  sbonlil  tb^n  be  rvHected  ofit- 
vards,  and  its  teodmi  carefnllr  examinetl.  The  PcctoraUs  Minor  is  sow  cxpui>4^,  aad  Imme- 
diatoly  above  it,  in  the  interval  betwcvD  ita  npp«r  border  and  the  dancW,  a  atroog  Cuda,  tbe 
coBto-comcoid  mcmbfue. 

The  coeto-conKoid  membrane  protects  the  axillary  vessels  and  nerves;  it  is 
very  thick  and  dense  externally,  where  it  is  attached  to  the  coracoid  process, 
and  is  continuous  with  tbe  fascia  of  the  arm  ;  more  internally,  it  is  counected 
with  the  lower  border  of  the  clavicle,  as  far  as  the  sternal  extremity  of  tbe  first 
rib:  traced  downward?),  it  passes  behind  the  Pcctoralin  Minor,  6urroan<ling,  in 
a  more  or  less  complete  sheath,  tbe  axillary  vessels  and  nerves;  and  above,  it 
sends  a  prolongation  behind  the  Subclavius,  which  is  attached  to  tbo  lower 
border  of  the  clavicle,  and  so  incloses  the  muscle  in  a  kind  of  sheath.  The 
costo' coracoid  membrane  is  pierced  by  the  cephalic  vein,  tbe  tboracico-acro- 
inialis  ariary  and  vein,  superior  thoracic  artery,  and  anterior  tboracio  nerve. 

The  Pettoralis  Jfinor  (Fig.  237)  is  a  thin,  flat,  triangular  muscle,  situated  at 
the  upper  [mrt  of  the  thorax,  beneath  the  Pcctoralis  Major.  It  arises,  by  three 
tendinous  digitations,  from  the  upper  margin  and  outer  surface  of  the  third, 
fourth,  and  fiflb  riba,  near  their  cartilages,  and  from  the  aponeurosis  covering 
the  Intercostal  rausel<;s;  tbo  flbres  pas^  upwards  and  outwards,  and  converge 
to  form  a  tlat  tendon,  which  is  inaortod  into  the  anterior  border  of  the  coracoid 
process  of  the  eicnpula. 

RelatUmt.  By  its  anterityr  $urfaee^  with  the  Pectoralis  Major,  and  tbe  aapcrior 
thoracic  vessels  and  nerves.  By  its  j^t^sterior  surface^  with  the  ribs.  Intercostal 
muscles,  Serratus  Magnus,  tbe  axillary  space,  and  tbe  axillary  vosaols  and 
Dcrve^f.  \\A  upiwr  boriler  is  separateil  from  the  claviulu  by  a  triangular  inter- 
val, broad  internally,  narrow  extornnlly,  bounded  in  front  by  the  coato-coracaiti 
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lllembran•^  and  intcroaJljr  by  tbu  ribs.    la  this  itp«oe  are  Men  the  axillary 

TwscU  and  aerve^. 

Tbe  costo-coracold  membnuio  sboolf)  nov  be  remored,  when  the  Sabclaviu  taiuclfl  will  bo 
>«en. 

The  Sfthelaviua  ts  a  long,  thin,  spindle-shaped  muscle,  placed  in  the  interval 
between  the  clavicle  and  the  Brst  rib.  It  arises  by  a  ohori,  thick  tendon  from 
the  cartilage  of  the  first  rib,  in  front  of  the  rhomboid  ligaiiieDt;  the  fleshy 
fibres  proctitid  obliquely  outwitrds,  to  bo  inserted  into  a  deep  grixive  on  the 
ofider  sur&oe  of  the  middle  third  of  the  clavicle. 

Fig.  337.— Masdos  of  t^  Chest  and  Front  of  tbu  Arm,  with  tbc  Bonnduiu  of  the  AlJUa. 


iV  * 
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Relations.  By  its  upper  siir/ttee,  with  the  clavicle.  By  its  under  miT/ace,  it  la 
separated  from  the  firjit  rib  by  the  axillary  veasoU  and  nerves.  Its  attt^n'or 
sftr/ace  ia  Re^iarated  from  the  Pectoralia  Major  by  a  strong  apoueurosiR,  which, 
with  the  clavicle,  forms  an  osteo-fibrooa  sheath  in  which  the  muscle  ia  inclosed. 

If  the  costttl  attachmeat  uf  the  pKtoralis  Minor  is  dividpt]  ficroH,  and  the  uascle  rcBei-ted 
ootwunl*,  tbe  axillary  tobwU  ud  aema  are  bronght  Ibll;  into  view,  and  Bhonld  be  ciamincd. 

XervAi.    The  Pectoral  mnsoles  are  snpnliwi  by  the  anterior  thoracic  nerves;  ^ 
the  Subclaviufl,  by  a  lilament  from  the  cord  formed  by  the  onion  of  the  fifth 
and  aiKth  cervical  nerves. 

Actions.  If  the  arm  has  been  raised  by  the  Deltoid,  the  PoctoraUs  Major 
will,  conjointly  with  the  Latis^imu^  Dorsi  and  Teres  Major,  depress  it  to  tho 
pide  of  tlio  chest;  and,  if  acting  ningly,  it  will  draw  the  arm  across  the  front 
of  the  chest.    Tbe  I'eoioralis  Minor  JupreBses  tbu  [uiut  uf  tbu -shoulder,  dra\r- 
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ing  the  scapula  downwards  and  inwards  to  the  thorax.  The  Subclftvine  de- 
]>re88e8  the  ehoulder,  drawiug  Lhe  clavicle  downwards  and  forwards.  Whoo 
the  arms  ore  fixed,  all  tbrcc  muscles  act  upon  iho  ribs,  drawing  them  upwards 
and  expanding  the  clicsi,  and  ihna  becoming  very  important,  agents  in  forced 
inspiration.  A^thmatiu  patients  always  assume  this  attitude,  fixing  the  shoul- 
ders, so  that  all  these  muscles  may  he  brought  into  action  to  assist  in  dilating 
the  cavity  of  the  cheat. 


k 


Li.T£UAi.  Thoracic  Bggiok. 


Scrratus  Magnus. 

The  ScrratM  Magnets  (Fig.  237)  is  a  broad,  thin,  and  inrcgalarly  qnadrilat^ral 
muscle,  situated  at  the  upper  part  and  side  of  the  chust.  It  aristis  by  nine 
fleshy  digitations  from  the  outer  surface  and  upper  border  of  the  eight  npper 
ribs  (the  second  rib  having  two),  and  from  the  aponeurosis  covering  the  upp.?r' 
intercostal  spaces,  and  is  inserted  into  tlio  whole  length  of  the  inner  margin  of 
the  posterior  border  of  the  scapula.     This  mnacle  has  been  divided  into  three 

Sortions,  a  superior,  middle,  and  inferior,  on  account  of  the  diQerence  in  the 
irection,  and  in  the  extent  of  attachment  of  each  part.  The  upper  portion, 
separated  from  the  rest  by  a  cellular  interval,  is  a  narrow,  but  thick  fasciculns, 
which  arises  by  two  digitations  from  tbo  first  and  second  ribs,  and  from  tb« 
aponeurotic  arch  betwooo  them;  its  flbres  proceed  npwarda,  outwards,  aotl 
backwards,  to  be  inserted  into  the  triangular  smooth  surfaoe  on  the  inner  side 
of  the  superior  angle  of  the  scapula.  The  middle  portion  of  the  muaole  arises 
by  throe  digitations  from  the  second,  tbin],  and  fourth  ribs;  it  forms  a  thin  aorl 
broad  muscular  layer,  which  proceeds  horizontally  backwards  to  be  insertwl 
into  the  posterior  border  of  the  soapula,  between  the  superior  and  inferiur 
angles.  The  lower  portion  arises  from  the  fifth,  sixth,  seventh,  and  eighth  ribs, 
by  four  digitations,  in  the  iuturvals  between  which  aro  roceivod  correspondinc 
processes  of  the  External  Oblique;  the  fibres  pass  upwards,  outfrards,  ana 
backwards,  to  be  inserted  into  the  inner  surface  of  the  inferior  angle  of  the 
scapula,  by  an  attachment  partly  muscular,  partly  tendinous. 

Ri'lations.  This  muscle  is  covered,  in  front,  by  the  Pectoral  mascles;  behind, 
by  the  SubacapuUtia ;  above,  by  the  axillary  vessels  and  nerveft.  Its  (fep 
^Arface  resta  upon  the  ribs  and  Intercostal  muscles. 

Nerv^.    The  Scrratus  Magnus  is  supplied  by  the  posterior  thoracic  nerve. 

Actions.  The  Serratus  Magnus  is  the  most  important  external  inspiratory 
muscle.  When  the  shoulders  arc  flxc^l,  it  elevates  the  ribs,  and  so  dihit«s  the 
cavity  of  the  chest,  assisting  the  Pcctonit  nud  Subclavius  muscles.  Thia  mtu- 
cle,  especially  its  middle  and  lower  segments,  draws  the  ba.se  and  inferior  angle 
of  the  scapula  forward.'f,  and  so  raises  the  point  of  the  shoulder  by  causing  a 
rotation  of  the  bone  ou  the  side  of  the  chest;  assisting  the  Trapezius  muscle  ia 
supportiug  weights  upon  the  shoulder,  the  thorax  being  at  the  same  time  fixed 
by  preventing  the  escape  of  the  included  air. 

Dittcciiim.  After  completing  the  diesecliiiD  of  tbe  asilU,  if  the  miiBcles  of  the  back  faan 
ht.ca  <!»:•<■  cU'i),  the  ujipvr  cxtTfmit}'  hIiihiIiI  he  iie)tartiti-<l  frtim  Ihc  trnn]i.  8&w  throagh  ihc 
olaviclv  al  iu  centre,  and  then  cut  Chrangh  tlie  niUEcleg  which  connect  tht>  KftpuU  and  Km  mth 
the  trunk,  viz.,  th«  Peclornlis  Miour  in  TroDt.  tVmliia  Mkguu*  tiL  the  ■iitr.  ami  the  Lerator 
An^rnll  Scapulav  the  Ithomboiils,  TmpeziUR.  aod  LatiBBimuB  Dorai  beliind.  These  misclr* 
should  be  cleaDod  itad  trac«d  to  their  respective  iiuertiouK.  Then  miVi-  an  iacixioD  tbroagfa  llw 
intcgumcDt,  cDmrn<>Dcin]>  st  the  outer  third  of  the  cinriclp,  and  rxU'DtUng  oloDg  the  nargin  of 
that  bnDi>,  the  acromion  (irocess,  and  ipine  or  the  scapula ;  the  iDteKarocnt  should  be  diiMCMd 
frDD)  aboTO  downwards  and  outwards,  nhea  the  foecla  covering  the  Pcltoid  li  exposed  (Fig.  235, 
Ko.  3), 

The  atiperjicial fofcia  of  the  upper  extremity  is  ft  thin  cellnlo-fibroua  lamina, 
containing  between  its  layers  the  superficial  veins  and  lymphatics,  and  the 
cutaneous  nerves.  It  is  most  distinct  in  front  of  the  elbow,  and  oonioini  very 
large  superficial  veins  and  nerves;  in  the  hand  it  i»  hardly  demonstrable,  the 
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iBt^gnnient  being  oloaely  adherent  to  the  deep  fucia  by  den.«<^  Bbrons  batids. 
Small  subcataueous  bunue  are  found  in  tbi«  fasoia,  over  tlie  ucromioo,  tbe  ole- 
cranon, and  tbe  knuckles.  The  deep  fascia  of  tbe  upper  extremiiy  comprises 
the  aponeurosis  of  tbe  shonlder,  arm,  and  forearm,  tne  anterior  and  posterior 
annular  ligaments  of  tbe  carpus,  and  tbe  palmar  fascia.  These  will  be  con* 
aidered  in  tbe  description  of  tbe  muscles  of  the  several  r^ons. 

^L  Acromial  Region. 

^  Deltoid. 

The  deep  /ateia  coT^ring  the  Deltoid  (deltoid  aponcnrosis),  ia  a  thick  and 
strong  fibrous  layer,  which  incloses  the  outer  surface  of  the  muscle,  and  sends 
down  numerous  prolongations  between  iU4  fa-wiculi ;  it  is  continuous,  interiinllr, 
with  tbe  fascia  covering  tbe  great  Pectoral  inuBclo;  behind,  with  that  covering 
the  Infraspinatus  and  back  of  the  arm ;  abovo  it  is  attached  to  the  clavicle, 
ibe  .-icroiiuon,  and  spine  of  the  scapula. 

The  Deltoid  (Fig.  286)  is  a  large,  thick,  triangnlar  mnscle,  which  forms  the 
convexity  of  the  shoulder,  and  has  received  its  name  from  its  resemblance  to 
ihe  Greek  letter  &  rev*ersed.  It  surrounds  tbe  shoulder  joint  in  the  greater 
part  of  its  extent,  covering;  it  on  its  outer  side,  and  iu  front  and  behind.  It 
arises  from  the  outer  third  of  the  anterior  border  and  upper  Hurface  of  the 
clavicle;  from  the  outer  margin  and  upper  surface  of  the  acromion  process; 
and  from  the  whole  length  of  tbe  lower  border  of  the  sjiine  of  tlie  scapula. 
From  this  extensive  origin,  the  fibros  converge  towards  their  insertion,  tho 
middle  passing  vertically,  tbe  anterior  obliquely  backwards,  the  posterior 
obliquely  forwards;  they  unite  to  form  a  thick  tendon,  which  is  inserted  into 
a  rough  prominence  on  the  middle  of  the  outer  side  of  the  shaft  of  the  humerus. 
Thiii  muscle  is  remarkably  courtie  in  texture,  and  intersected  by  three  or  four 
londinond  tamine;  these  are  attached,  at  intervals,  to  tbe  clavicle  and  acromion, 
extend  into  the  substance  of  the  musole,  and  give  origin  to  a  number  of  fleshy 
iibrea.     The  largest  of  these  laminifi  extends  from  the  summit  of  the  acromion. 

Relatione.  By  its  superficial  tHrfaee,  with  the  Platysma,  supra-acromial 
nerves,  the  superficial  fascia,  and  integument.  Its  dtep  i-ur/ace  is  separated  from 
the  bead  of  the  humerus  by  a  largo  sacculated  synovial  bursa,  and  covers  the 
coracoid  process,  coraco-acromial  ligament,  Pectoralls  Minor,  Coraco-brachialis, 
both  beads  of  the  Biceps,  tendon  of  the  Pectoralis  Major,  Tores  Minor,  Triceps 
(its  scapular  and  external  heads),  the  circumflex  vessels  and  nerve,  and  the 
aumeruB.  Ita  anterior  border  is  separated  from  tbe  Pectoralis  Major  by  a  cellu- 
lar interspace,  which  lodges  the  aephalio  vein  and  descending  branch  of  tho 
thoracico-acroraialia  artery.  Its  posterior  border  rests  on  the  Infraspinatus  and 
Triceps  muscles. 

k  Nerves,    The  Deltoid  is  supplied  by  the  circumflex  nerve. 
}^ctiont.    The  Deltoid  raises  the  arm  directly  from  the  side,  so  as  to  bring  it 
right  angles  with  tbe  trunk.     Its  anterior  fibres,  assisted  by  the  Pectoralis 
ijor,  draw  tho  arm  forwards ;  and  its  posterior  fibres,  aided  by  tho  Teres  Major 
ana  LaUssimus  Dorsi,  draw  it  backwards. 

DiMxHioti.  Diridc  tho  Dpltoid  fti^romt.  nrar  iU  Dpper  part,  by  an  inctsioD  carried  ftlon;  tlie 
Btuvia  of  Iho  cUriclo,  tho  ucrumion  procei^ii.aod  epiae  iiltba  »c»pnla,>ad  reflect  it  dowDwarda; 
tbe  barta  will  t>o  s«c(i  on  its  uniler  nurrBctr,  an  wi>ll  na  ibe  circumflex  Teasels  and  DorTC.  The 
ilBBrtioQ  of  Uu:  mascle  shoald  bo  carenilly  examiiied. 

P  Anterior  Scapular  Hegion. 

Snbscapulnris. 
xne  »»ift»copttfar  tspowurom  is  a  thin  membrane,  attached  to  tbe  entire  cir- 
cumference of  the  subscapular  fossa,  and  affording  attachment  by  its  inner 
anrtace  to  some  of  the  fibres  of  tbe  Subscapularia  muscle.    "When  this  is 
loved,  the  Subscapularis  muscle  ia  exposed. 
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The  tSubscapuhns  (Fig.  2H7)  is  a  large  triangular  muscle,  vhich  fills  up  iTie 
subscapular  i'onna,  arifting  from  its  internal  two-tLirds,  with  tlie  e:iception  ol'  a 
iiuiYow  niiirgiu  along  tliu  posterior  border,  aud  tliu  inner  side  of  the  superior 
and  inferior  nnglcH,  which  aQ'ord  atiacliinent  to  the  Serratus  Magnus.  Some 
fibres  arise  from  tendinous  laininie,  which  intersect  the  muscle,  aod  are  attached 
to  ridges  oa  the  hone;  and  others  from  au  aponeurosis,  which  tieparut4S3  the 
muscle  from  iho  Tere.'*  Major  and  the  long  head  of  the  Triceps.  The  fibres 
|>ass  outwards,  and,  gradually  converging,  terminate  in  a  tendon,  which  is  io- 
serlcd  into  the  lesser  tuberosity  of  the  humerus.  Tliose  fibr*M  which  arise  from 
the  axillary  border  of  the  scapula,  arc  inserted  into  the  neck  of  the  humerus 
tu  the  exteut  of  an  inch  below  the  tuberosity.  The  tendon  of  the  muscle  is  in 
close  contact  with  the  capsular  ligament  of  the  shoulder-joint,  and  glides  over 
a  large  bursa,  which  separates  it  from  the  base  of  the  coracoid  prooess.  This 
bursa  communieatea  with  the  cavity  of  the  joint  by  aa  aperture  ia  the  capsular 
ligiiment. 

S'latOirts.  By  its  anterior  surface,  with  the  Serratus  Magnus.  Coraco-brachialiiii 
and  Biceps,  anil  the  axillary  re^weU  and  nerves.  By  ltd  jyitaUrior  anrftwr,  with 
the  .scapula,  the  subscapular  vessels  and  nerves,  and  the  capsular  liframcot  of 
the  shoulder-joinU  Ila  totcer  border  is  contiguous  with  the  Teres  Major  and 
Laiiasimus  Dorsi. 

jY?*-r&».    It  is  supplied  by  the  subscapular  nerves. 

Aftions.  The  Subsuapnlaris  rotates  the  head  of  the  humerus  inwards;  when 
the  arm  is  Taise<l,  it  draws  the  humerus  downwards.  It  is  a  tiowcrful  defence 
to  the  front  of  the  sitoulder-joiut,  preveuting  displacement  of  the  heed  of  Xho 
bone  forwards. 

Posterior  Scapular  Beoion.    (Fig.  233.) 

Sopraapinatus.  Teres  Minor. 

Infraspinatus.  Teres  Major. 

DhsfHion,  To  expose  three  nnacln.  nnd  to  oxamlne  thfir  mode  oT  iDserlioii  Into  tba 
humerus,  drtftcb  the  IVlloid  and  Tntp«xii»  Trom  their  iittiu:hmeDt  to  the  spine  ot  thv  Kapala 
aod  ocromioo  proceM.  Bemorc  ifao  clavicle  hy  dirtdins'  Vhc  ligaments  connocling  it  with  lh« 
conuoid  proGcM,  and  separate  it  at  its  Brticulation  with  its  scapula;  divide  the  acromiou  pn> 
cess  nvar  its  root  with  a  saw.  The  frogmeDta  bcjni;  rcmorcd.  ihe  b^ilo&a  of  tho  posterior 
Scapular  niUBcIcs  will  be  rally  exposed,  aad  cao  be  exuniDed.  A  block  should  be  placed  beBeftlh 
tLc  shouldor-Jaiot,  so  as  to  make  the  muscles  teaso. 

The  artprasjufwus  apoTiOunms  ia  a  thick  and  dense  mcmhranoua  layer,  which 
completes  the  osseo-fibrons  case  in  which  the  Suprnspinatus  muscle  is  con- 
tained; aifording  attachment,  by  its  inner  surface,  to  some  of  the  fibres  of 
tho  muscle.  It  is  thick  internalty,  but  thinner  ostemally  under  the  coraoo- 
acromial  ligament.  Whea  thia  fascia  is  removed,  the  Stipraspinatos  muacle  Is 
c.tposctl. 

Tho  i^upraspinaltis  muscle  occupies  tho  whole  of  the  supraspinooa  foaea, 
arising  from  its  internal  two-thirds,  and  from  the  strong  fascia  which  coveri 
its  surface.  The  muscular  fibres  converge  to  a  tendon,  which  jiassea  acrofs  the 
capsular  ligament  of  the  shoulder-joint,  to  which  it  is  intimately  adherent, 
and  is  iuseried  into  the  highest  of  the  three  facets  on  the  great  tuberosity  of 
the  humerus. 

Jitliifioiis.  By  its  upper  surface,  with  tho  Trapezius,  the  clavicle,  tho  ocro* 
mion,  the  coraco-acnjiuial  ligament,  aiid  ihu  Deltoid.  By  iXs  undtr  surfaccy  with 
tho  scapula,  the  suprascapular  vessels  and  nerve,  and  upper  part  of  the  shoulder* 
joint. 

Tho  infraspinoua  aponeurosis  is  a  dense  fibrous  mombrane,  covering  in  the 
lufraspiuatus  muscle,  and  attached  to  the  circumferenoe  of  the  infraspiaous 
fossa.  It  aflbrds  ailaehment,  by  its  inner  surface,  to  some  fibres  of  that  miuolc, 
Ls  continuous  oxtcrnully  with  the  fiascia  of  the  arm,  and  gives  off  from  its  under 
surface  intermuscular  septa,  which  separate  the  Infrajipinatus  from  the  Teres 
Minor,  and  the  latter  from  the  Teres  Major. 


I 


i 


SOAPULAR    KEGIOX. 


«7fl 


TLe  fn/rnspinalns  is  a  thick  triangular  muscle,  wliioh  occupies  the  chief  part 
of  the  iiifraspinous  foiisa,  arising  hy  fiesy  fibrea,  from  its  ittterii»l  two-ihirds; 
anU  bjr  teodinoog  fibres,  from  the  ridges  on  its  aoriace.  It  also  arises  from  a 
stroDE  fascia  which  covers  it  externally,  and  separates  it  from  the  Tcrca  Major 
and  Teres  Minor.  The  fibres  ooovorgo  to  a  tendon,  which  glides  over  the  oon- 
caTe  border  of  the  spine  of  the  scapula,  and,  passing  across  the  capsular  liga- 
raent  of  the  ithoalder-juint,  is  inserted  into  the  middle  facet  ou  the  great  tube- 
rojiity  of  the  hamerus.  The  tendon  of  this  muscle  is  occaaioDally  separated 
fram  the  spiue  of  the  scapula  by  a  synovial  barsa,  which,  oommunioales  with, 
tho  synorial  membrane  of  the  shoiilaer -joint. 

Fig.  23&— lIueclM  on  the  Dorsum  of  tbe  Scapula  nrnl  Uie  Trteept. 
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Bitations.  Bj  its  jmterior  mrface^  with  the  Deltoid,  the  Trapezius,  Latiaarons 
Dorsi,  and  tbe  integument.  By  its  onterror  jrur/ace,  with  the  scapula,  trom  which 
it  ia  separated  by  the  suprascapular  and  doraalis  scapula;  vessels,  and  with  the 
capsular  ligament  of  the  shonlaer-joint.  Its  loivtr  border  is  in  contact  with  the 
Teres  Minor,  and  occasionally  united  with  it,  and  with  the  Teres  Major. 

The  Teres  Minor  is  a  uaiTow,  elongated  musolo,  which  lies  along  the  inferior 
border  of  tbe  scapula.  It  arisea  from  the  dorsal  surface  of  the  axillary  border 
of  the  scapula  for  the  upgrcr  cwo-tliirds.of  ito  extent,  and  from  two  aponeuroUo 
laminte,  one  of  which  separates  this  muscle  from  the  Infraspinatus,  the  other 
frum  the  Tores  Major;  \i»  fibres  pass  obliquely  upwards  aud  outwards,  and  ter- 
minate  in  a  tendon,  which  is  inserted  into  the  lowest  of  the  three  facoia  ou  the 
^roat  tuberosity  of  the  humerus,  aud,  by  fieshy  6bro$,  into  the  humerus  imme- 
diately beluw  it.  The  leudou  of  this  muscle  passes  across  the  eapdular  ligament 
of  the  shuulder-juint. 

Relaliana.  By  its  fxaUn'or  surface^  with  the  Deltoid,  Latissimus  Dorsi,  and 
iotegument.  By  its  aulaior  surfoKe,  with  iho  scapula,  the  dorsal  branch  of  the 
subscapular  artery,  the  lung  head  ot  the  Triceps,  aud  the  shoulder-Joint.    By 
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its  upper  horder,  with  the  Infraspinatns.  By  its  hwer  Joriiw,  with  the  Teres 
MiLJur,  from  which  it  is  separated  anteriorly  by  the  long  huad  of  the  Triceps. 

The  Teres  ifajor  )s  a  hroud  and  somewhat  flattcn»1  muscle,  which  arises  trom 
the  dorsal  aspect  of  the  inferior  angle  of  the  scapula,  and  from  the  dbrouff  septa 
interposed  between  it  and  the  Teres  Minor  and  Infrnspinatus ;  the  fibres  are 
directed  upwards  and  outwards,  and  terminate  in  a  flat  t«ndon  about  two  inche.<! 
in  length,  which  is  inserted  into  the  posterior  bicipital  ridge  of  the  humerus. 
The  tendon  of  this  muscle,  at  ita  insertion  into  the  humerus,  lict)  behind  that 
of  the  Latiasiraua  Dorsi,  from  which  it  U  separated  by  a  synovia!  bursa. 

Rehti'jus.  By  iU«  i^^sUrior  s«r/uce,  with  the  iutcgumeut,  from  which  it  is 
separatcil,  internally,  by  the  LatiasimusDorsi:  nnd  externally,  by  the  long  head 
of  the  Triceps.  By  ita  an/trwr  s«r/ac^,  with  theSubscapularis,  Latissimus  porsi, 
Coraco-bracnialis,  short  head  of  the  Biceps,  the  axillary  vessels,  and  brachial 

Jile^us  of  nervea.  Its  upper  border  is  at  first  in  relation  with  the  Teres  Minor, 
rom  which  it  is  afienv-ards  separated  bv  the  long  head  of  the  Triceps.  Its 
{ovxr  bortier  forma,  in  conjunction  with  the  Latissimua  Dorsi,  part  of  the  pos- 
terior boundary  of  the  axilla. 

Nerves,  The  Supraapinatus  and  Infraapinatufi  muwles  are  supplied  by  the 
suprascapular  norve;  too  Torca  Minor  by  tlio  circumflex,  and  the  Teres  flajor 
by  the  subscapular. 

Actions,  The  Supraspinatus  assists  the  Deltoid  in  raising  tho  arm  from  the 
side;  ita  action  must,  therefore,  be  very  feeble,  from  tho  very  disadvantageous 
manner  in  which  the  force  is  applied.  The  Infraspinatus  and  Teres  Minor 
rotate  the  head  of  the  humerus  outwards:  when  the  arm  is  raised,  they  asnst 
in  retaining  it  in  that  position,  and  carrying  it  backwards.  One  of  the  most 
important  uses  of  these  three  muscles  i&  the  great  protection  they  afford  to  the 
shoulder-joint,  tho  Sunraspinatus  8upportin|;  it  above,  and  preventing  displace- 
ment of  the  head  of  tnc  humerus  upwards,  whilst  the  Infraspinatus  and  Terei 
Minor  protect  it  behind,  and  prevent  dislocation  backwards.  The  Teres  Major 
assists  the  Latisstmus  Dorsi  in  drawing  the  humerus  downwards  and  backwards 
when  previously  raised,  and  rotliting  it  inwards;  when  the  arm  is  fixe<l,  it  may 
aasist  the  Pectoral  and  Latiasimus  Dorsi  muscles  in  drawing  the  trunk  forwards. 

Anteriob  Humbkal  KEQtoy.    (Fig.  2S7.) 


Coraco-brach  ial  is. 


Biceps. 


Bracbialis  Amicus. 


Di$te<:lion.  'Vhc  arm  buio^  placed  on  the  t«hle.  irilh  the  froni  »urfuce  apperniDit,  make  » 
vertical  inuieion  through  the  iDt4.'fniTncnt  aloni;  th{>  middle  lino,  from  the  middle  of  ibo  iatrmi 
IjctWL'ttD  ttie  folds  of  (b«  axilln,  to  about  two  incties  below  ttie  vlbo«'-ji>iijt,  where  it  tboald  t>« 
joiocd  by  a  ImnsTprsc  iocisUtn.  oxtcndini;  from  the  inner  lo  the  oatrr  side  of  the  forearm ;  the 
twu  tia.p»  bviug  reflueted  oa  t-ilhcr  didu.  Ilie  fiucia  shuulil  bo  exumiui-d. 

The  deep  fascia  of  the  arm,  continuous  with  that  covering  the  shoulder  and 
firont  of  the  great  Pectoral  muscle,  is  attached,  above,  to  tho  clavicle,  acromion, 
and  spine  of  the  acapnia;  it  format  a  thin,  loofc,  membranous  sheath  invcslinff 
the  muscles  of  the  arm,  sending  down  septa  between  them,  and  composed  of 
fibres  disjwscd  in  a  circular  or  spiral  direction,  and  conneeted  together  by  ver- 
tical fibres.  It  differs  in  thickness  at  different  parts,  being  thin  over  the  nice[«, 
but  thicker  where  it  covers  the  Triceps,  and  over  the  condyles  of  the  htimeras; 
it  is  strengthened  by  tibrous  aponeuroses,  derived  from  the  Pectoralis  Hi^or 
and  Iiatissimus  Dorsi,  on  tho  inner  side,  and  from  the  Deltoid  externally.  On 
either  side  it  gives  off  a  strong  intermuscular  septu7}i,  which  is  attached  to  the 
condyloid  ridge  and  condyle  of  the  humerus.  These  septa  serve  to  aeparato 
the  muscles  of  the  anterior  from  those  of  the  posterior  brachial  region.  Th« 
external  intermuscular  septum  extends  from  the  lower  part'  of  the  anterior 
bicipital  ridge,  along  the  external  condyloid  ridge,  to  tho  outer  condyle;  it  is 
blended  with  the  tendon  of  the  Deltoid ;  gives  attachment  to  the  Triceps  behind, 
to  the  Brachialis  Anticus,  Supinator  Longus,  and  Extensor  Carpi  Kadialis  Lon- 
gior  in  front;  and  is  perforated  by  the  musoulo-spiral  ncrvc^  and  superior  pro> 
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jutery.  The  internal  intermuscular  septom,  thicker  thao  the  precedlug, 
extcnda  from  the  lower  purl  of  the  posterior  lip  of  the  bicipital  groove  below 
the  Teres  Major,  along  the  internal  condyloiti  ridge,  to  the  inner  condyle;  it  iu 
blendad  wiih  the  tendon  of  the  Coraco -brachial is,  and  affords  altachiueut  to  the 
Triceps  behind,  and  the  Bracbialia  Anticae  in  front.  It  is  perforated  by  ilie 
nlnar  nerve,  luid  the  inferior  profunda  and  anastomotic  arteries.  At  the  elbow, 
the  deep  fascia  is  attached  to  all  the  prominent  points  round  the  joint,  and  is 
ooDtiououa  with  the  fascia  of  the  forearm.  On  the  removal  of  this  la&cia,  the 
masclea  of  the  anterior  humeral  region  are  expoeed. 

Tha  Ooraco-brachiaUs^  the  smallest  of  the  tbrtM  mueclea  in  this  region,  is  situ- 
ated at  the  upper  and  inner  part  of  the  arm.  It  arises  by  fleshy  fibres  from  the 
apex  of  the  coracoid  prooosa,  in  common  with  the  short  bead  of  the  Biceps,  and 
from  the  intermuscular  septum  between  the  two  maseloa;  the  fibren  pans  dowu- 
warda,  backwank,  and  a  little  outwards,  to  be  inserted  by  means  of  a  flat  tendon 
into  a  rough  ridge  at;  the  middle  of  the  inner  side  of  tbe  shall  of  the  humerus. 
It  is  perforated  by  the  muaculo-cuuueous  norvo.  The  inner  border  of  the 
muscle  forms  a  guide  to  the  position  of  tha  vestiel,  in  tying  tbe  brachial  artery 
in  the  upper  part  of  its  course 

Relations.  By  its  anterior  surfact,  with  tlie  Deltoid  and  Poctoralis  Major 
above,  and  at  its  insertion  with  the  brachial  v&'^seis  and  mediun  nerve  which 
cross  it.  By  its  jiosterior  surface^  with  the  tendons  of  the  Subscapularis,  Latis- 
sinius  Dorsi,  and  Teres  Major,  the  short  head  of  tho  Triceps,  tlie  humerus,  and 
the  anterior  circumflex  vessels.  By  ita  inner  border,  with  the  brachial  artery, 
and  the  median  and  musculo-cutaneous  nerves.  By  its  outer  border,  with  tho 
short  head  of  the  Biccjm  and  Brachialln  Anticua. 

The  Biceits  is  a  long  fusiform  muscle,  occupying  the  whole  of  tbe  anterior 
sar&ce  of  the  arm,  aud  divided  above  into  two  portions  or  heads,  from  which 
oircamatance  it  has  received  its  name.  Tho  short  head  arises  by  a  thick  flat 
tened  tendon  from  the  apox  of  tho  coracoid  procoaa,  in  common  with  tbe  Coraco- 
brachialis.  The  long  hca<l  an.io8  from  tho  upper  margin  of  the  glenoid  cavity, 
by  a  long  rounded  tendon,  which  is  oontinuous  with  tbe  glenoid  ligament. 
Iliis  tendon  arches  over  the  head  of  the  humerus,  being  inclosed  in  a  spwiial 
sheath  of  the  synovial  membrane  of  tho  shoulder -joint ;  it  then  pierces  the  cap* 
sular  ligament  at  ita  attachment  to  the  humeros,  and  descends  in  the  bicipital 
groove,  in  which  it  is  retained  by  a  fibrous  prolongation  from  the  tendon  of 
the  Fectoralis  Major.  The  fibres  from  this  tendon  form  a  rounded  bellv,  and, 
about  the  middle  of  the  arm,  join  with  the  portion  of  the  muscle  derived  from 
the  short  head.  The  belly  of  tho  mnsclc,  narrow  and  somewhat  flattened,  ter- 
minates above  the  elbow  in  a  flattened  tendon,  which  is  inserted  into  tho  back 
part  of  the  tuberosity  of  tho  radius,  a  synovial  bursa  being  interposed  between 
the  tendon  and  the  front  of  the  tuberosity.  The  tendon  of  the  muscle  is  thin 
and  broad;  as  it  approaches  the  radius  it  becomes  narrow  and  twisted  upon 
itsell^  being  applied  by  a  flat  surface  to  the  back  part  of  the  tuberosity ;  oppo- 
Bito  tho  baud  of  the  elbow  the  tendon  gives  off,  from  its  inner  side,  a  broad 
aponeurosis,  which  passes  obliquely  downwards  and  inwards  across  the  brachial 
artery,  and  is  continuous  with  the  fascia  of  the  forearm  (Fig.  2S6).  The  inner 
border  of  this  muscle  forms  a  guide  to  the  poaition  of  the  vessel,  in  lying  the 
brachial  arterv  in  the  middle  of  the  arra.> 

Relatvms.  "lis  anterior  sur/aci  19  overlapped  above  by  the  Pectoralis  Major 
and  Deltoid ;  in  the  rest  of  ita  extent  it  is  covered  by  the  superficial  and  deep 
fasci»  and  tho  integument.    Ita  posterior  surface  rests  on  the  shoulder-joint  and 

'  A  third  hemrl  to  tfae  Bicepii  is  occMiooally  found  fTheile  Miys  u  often  H  oooe  in  eialil  or 
iuo«  latijecta),  arising  nt  ibe  wppor  and  inner  part  of  tbe  BrachUtii!  Arnicas,  with  the  fibres  of 
which  it  is  oontinaona.  and  inserted  into  tbe  bicipital  faecia  and  inner  side  of  the  tendon  of  Ih* 
Biceps.  In  tamt  cases,  thii*  udditioaal  slip  pasws  behiod  the  brachial  artory  In  its  connte  tlown 
the  arm.  OceasioBally  the  third  brad  consists  of  two  (ilip«.  which  paas  dowo,  one  in  front,  the 
tftiwf  bebipid  tb«  att«^,  coaccoUog  tlu  vessel  in  lh«  lower  balf  of  the  ana. 


ssa 


BirSOLES   AXD   FASCIA. 


liutneras,  from  wliiob  it  is  separated  bv  the  SubscapulHris,  Teres  Major,  Lati:?- 
tjiiniiH  Dorsi,  Brachialis  AnticuH,  and  tlio  muacalo-cuianeiius  nerre.  Its  niftier 
ftonl-r  is  in  relation  with  ihe  Coraco-bmchialis,  the  hnichial  vessels,  and  mediaxi 
nerve;  its  enter  (fjnirr,  with  the  Deltoid  imd  Supinator  Loiigus. 

The  Brachiaiis  Anttc»4  is  a  broad  muscle,  which  covers  the  elbow -joint  and 
the  lower  half  of  the  front  of  the  humerus.  It  is  somewhat  compre^cd  from 
before  baukward,  and  is  broader  in  the  middle  than  at  either  extremity,  h 
arises  from  the  lower  lialf  of  the  outer  and  inner  surfaces  of  the  shaft,  of  the 
huiueriu;  And  cominences  above  at  the  insertion  of  the  Deltoid,  which  it  em- 
braces by  two  angular  processes.  lbs  origin  extends  below,  to  within  an  inch 
of  the  margin  of  the  articular  surface,  and  is  limited  on  each  side  bv  the  ex- 
ternal and  internal  borders  of  the  shaft  of  the  humerus.  It  also  arises  from 
the  intermusoular  septa  on  each  side,  but  more  extensively  from  the  inner  thsn 
the  outer.  Ita  fibres  converge  to  a  thick  tendon,  which  is  inserted  into  a  rough 
deprcssioa  on  the  under  surlace  of  the  coronoid  process  of  the  ulna,  being  re- 
ceived into  an  interval  between  two  fleshy  slips  of  the  Flexor  Digitoram  Pro 
fundus. 

fieliUitma.  By  its  anterior  surface^  with  the  Biceps,  the  brachial  vessels,  nas- 
oulo-cutaneous,  und  median  nerves.  By  its  poaterior  »urf<u»,  with  the  fanra^hu 
and  front  of  the  elbow-joint.  By  its  imitr  border,  with  the  Triceps,  ulnar  nerve, 
and  Pronator  Radii  Teres,  from  which  it  is  separated  by  the  intermoscmlv 
septum.  By  its  outer  bonltr,  with  the  masculo-spiral  nerve,  radial  recurreot 
artery,  the  Supinator  Longus,  and  Extensor  Carpi  Kadialis  Lnngior. 

NeriKS.  The  muscles  of  this  group  are  supplied  by  the  musoulo-cntaneoiw 
nerve.  The  Brachiaiis  Auticus  usually  receives  an  additional  filament  from 
the  musGulo-spiral. 

Acliima.  The  Coraco -brachiaiis  draws  the  hnmeros  forwards,  and  inwaniit, 
and  at  the  same  time  assists  in  elevating  it  towards  the  scapula.  The  Bicvp^ 
and  Brachiaiis  Anticus  are  flexors  of  the  forearm;  the  former  muscle  is  also 
a  supinator,  and  serves  to  render  tense  the  fascia  of  the  forearm  by  means  of 
the  broad  aponeurosis  given  off  from  its  tendon.  When  the  forearm  i%  fixed, 
the  Biceps  and  Brachiaiis  Anticus  flex  tlie  arm  u|>on  the  forearm,  as  U  seen  in 
efTorta  of  oUmbing.  The  Brachiaiis  Anticus  forms  an  important  defence  to  the 
elbow-joint. 

POSTERIOB  HrVERAL  RkOIOS. 

Triceps.  Subnnconcus. 

The  TViceps  (Fig.  238)  is  situated  on  the  back  of  the  arm,  extending  theentirp 
length  of  the  posterior  surface  of  the  humerus.  It  is  of  large  size,  and  divided 
above  into  three  parts;  henco  its  name.  These  three  portions  ha\'e  been  named, 
(1)  the  middle,  scapular,  or  long  head,  (2)  the  external,  or  long  humeral,  and  (8) 
the  internal,  or  short  humeral  head. 

The  middle  or  scapular  head  arises,  by  a  flattened  tendon,  from  a  rough,  trian- 
gnlar  depression,  immetliatuly  below  the  glenoid  cavitv,  being  blended  at  its 
npper  part  with  the  capsular  and  glenoid  ligamenls;  the  muscular  flbrea  pass 
downwards  between  the  two  other  portions  of  the  muscle,  and  join  with  them 
in  the  common  tendon  of  insertion. 

The  cxfernai  head  arises  from  the  posterior  surface  of  the  shaft  of  the  hume- 
rus, butwoeu  the  insertion  of  the  Teres  Minor  and  the  upper  part  of  the  mos- 
culo-spiral  groove,  from  the  external  border  of  the  humerus  and  the  exteroal 
intermuscular  septum:  the  fibres  from  this  origin  converge  towards  the  common 
tendon  of  insertion. 

The  internal  head  arises  from  the  posterior  surfeoe  of  the  shaft  of  the  humerus. 
below  the  groove  for  the  musculo-spiral  nerve,  commencing  above,  narrow  and 
poinietl,  below  the  insertion  of  the  Teres  Major,  and  extending  to  within  so 
inch  of  the  trochlear  surface:  it  also  arises  from  the  internal  border  of  the  ha- 
merus  ami  internal  intermuscular  septum.    The  fibres  of  this  portion  of  the 
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6  are  directed,  eome  downwards  to  the  olecranon,  whilst  othen  coDverge 

the  oommoQ  teaduD  vC  iiisurtiuu. 

The  eoinmon  tendon  of  iho  Triceps  commoiioea  about  the  middle  of  tlie  back 
|>art  of  the  muscle :  it  cotisista  of  two  aponeurotic  lamimo,  one  of  which  'n 
Aabcutaneous,  and  covers  the  posterior  surfaoe  of  (he  munole  for  the  lower  half 
of  its  extent:  the  other  is  more  deeply  seated  in  the  BubBtance  of  the  muscle; 
tfWr  receiviug  the  attachraeat  of  the  muscular  fibres,  they  join  together  above 
the  elbow,  and  are  inserted  into  the  back  part  of  the  upper  anrfaee  of  the 
olecranon  process,  a  small  bursa,  occaaionally  multilocnlar,  being  interpoM^d 
between  thu  teudou  and  itie  front  of  thiii  surface. 

The  lon^  bead  of  iho  Triceps  dcaccnda  betweea  tho  Teres  Minor  nod  Teres 
Major,  dividing  the  triangular  space  between  these  two  muscles  and  the  humerus 
into  two  smaller  space^  one  triangular,  the  other  quadrangular  ^  Fig.  2StJ).  Tho 
triangular  space  oontaini]  the  dorsalis  scapulie  vessels;  it  is  boonded  by  the 
,  Teres  Minor  above,  the  Teres  Major  below,  and  the  scapular  head  of  the  Triuepa 
extemally  :  the  quadrangular  spooe  transmits  the  posterior  circumdex  veaseU 
and  nerve;  it  is  boiindtftl  by  the  Teres  Minor  above,  the  Teres  Major  below, 
the  scapular  head  of  the  Triceps  internally,  and  the  humerus  externally. 

Relations.  By  ita  poeterittr  surface  with  the  Deltoid  above :  in  the  reet  of  its 
extent  it  is  subcutaneoua.  By  its  anterior  surface,' ynih  the  humeras,  musculo- 
spiral  nerve,  Kuperiur  profunda  ve^isel^,  and  back  pan  of  the  elbow-joiut.  Its 
middU  or  loiuj  i^(td\s  in  relatioD,  behind,  with  the  Deltoid  and  Teres  Minor;  to 
front,  with  the  Subscapular! s,  Latissimns  Borsi,  and  Terc^  Major. 

The  SuUtnooiteus  is  a  fimaU  muscle,  distiuct  from  the  Triceps,  and  analogous 

to  ibo  Subcrurcus  in  the  lower  limb.    It  may  be  exposed  by  removing  the 

Triceps  from  the  lower  part  of  the  humerus.     It  consists  of  one  or  two  slender 

&3oieuIi,  which  ari^o  from  the  humerus,  immediately  above  the  olecranon  fossa, 

^od  are  inserr.cd  into  the  [losterior  ligament  of  the  elbow-Joint. 

^Kiferves.     The  Trice|Mt  and  Subanconeus  are  supplied  by  the  musculo-spiral 

^HlcttoM.    The  Triceps  is  the  great  extensor  muecle  of  the  forearm;  senring, 

nVooo  the  forearm  in  flexed,  to  draw  it  into  a  ri^ht  line  with  the  arm.    ll  is  the 

direct  antagonist  of  the  Biceps  and  Brachialls  Anticus.    When  the  arm  is 

uxtended,  the  long  head  of  the  muscle  m.iv  a&ust  the  Teres  Major  and  Latissi* 

mas  Dorai  in  drawing  the  humerus  backwards.     The  lung  head  of  tlie  Trioeps 

Cthe  under  part  of  the  shoulder-joint,  and  prevents  displacement  of  tee 
the  humerus  downwards  and  backwards. 


Muscles  of  tub  Fobearv. 


Htm,  To  dhtsect  the  forearm.  nUcn  the  limb  in  the  pnitition  Jndicalvtt  tn  F!^.  2115; 
!  make  »  Tertical  iocisioa  nloos  th«  middin  line  from  the  vlliow  u>  ili«  nn<t,  imd  n  tniii«v«rw 
'  Iocisioa  U  each  Fjctrenuty  or  tbu ;  ibu  il»ps  of  integaoKat  being  removed,  ihv  tascia  of  the 
I:  fticeanB  »  exposed. 

Tho  deep/aseja  of  the  forearm,  continuous  above  with  thai  inclosing  tho  arm, 
is  a  deuae  highly  gli^teuiu^  aponeurotic  investment,  which  furms  a  general 
\  sfaealb  inclosing  the  muecles  in  tnis  region ;  it  is  attached  behind  to  the  olecranon 
'  and  posterior  Ixinler  of  the  ulna,  and  gives  off  from  its  inner  surface  numerons 
\  intenimsoular  septa,  which  iuolose  each  muscle  separately.    It  consists  of  cir- 
cular and  oblique  fibres,  conueuted  together  by  numerous  vertical  fibres.    It  Is 
much  thicker  on  the  dorsal  than  on  the  palmar  surface,  and  at  the  lower  than 
at  tho  upper   part  of  the  forearm,  and  is  strengthened  by  tendinous  fibres, 
derived  from  the  Braohialia  Anticus  and  Biceps  in  front,  and  from  the  Triceps 
I  behind.    Its  inner  surface  gives  origin  to  muscular  fibres,  etipecially  at  the 
'  upper  part  of  the  inner  and  outer  sides  of  the  forearm,  and  forms  tho  bounda- 
I  nee  of  a  series  of  couical-nhapcd  cavities,  in  which  the  muftcles  are  contained. 
I  Besides  the  vertical  iM:pta  separating  each  muscle,  1ransver»e  septa  are  given 
>th  uu  the  anterior  and  posterior  surfaces  of  the  forearm,  separating  th# 
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dc«p  from  the  superficial  layer  of  musoles,  Kumerous  apertures  exist  in  the 
fascia  for  tbe  passage  of  vessels  and  nerves;  one  of  ibeae,  of  large  size,  8iiual«d 
at  llie  froDt  of  the  elbow,  serves  for  the  passage  of  a  comnauQicating  branuU 
between  the  superfieiul  and  deep  veins. 

The  muscles  of  the  forearm  may  be  subdivided  into  groupB  corresponding  Co 
the  region  they  occupy.    One  group  occupies  the  iimer  and  anterior  aspect  of 

tbe  forearm,  and  com])rise3  tho  Sexor  and  pro- 
nAtor  masclcR.  Another  group  occupies  its  outer 
side;  and  a  third,  ito  ]>u»lerior  aspect.  The  two 
lauer  groups  include  all  the  ejLteosor  and  supi- 
nator j^usotes. 


Fig.  239.— Front  of  tbe  Uft 
Forearm.     Superficial  Muscles. 


Aktertor  Brachul  Bkoiov. 

Supirficial  Layer. 

Pronator  Radii  Teres. 
Flexor  Carpi  Radialii>. 
Pal  maris  Longurt. 
Flexor  Carpi  Ulnarig. 
Flexor  Sublimis  Digttorum. 

These  muscles  take  origin  from  the  internal 
condyle  of  tbe  humerus  by  a  oommon  tendon. 

The  Pr<ma(or  Jiadti  Tcrts  arises  by  two  beads. 
One,  tbe  larger  and  more  auporficial,  arises  from 
the  humerus,  immediately  above  the  internal  con- 
dyle, aud  from  the  teudou  common  to  the  origin 
of  tbe  other  Tnasclus;  a!.-iio  from  the  fascia  of  the 
forearm,  snd  iotermascular  septum  between  it  and 
the  Flexor  Carpi  Radlalis.  The  other  head  is  a 
thin  fasciculus,  which  arises  from  the  inner  side  of 
tho  corouoid  process  of  the  ulna,  joining  tho  pre- 
cluding at  an  acute  angle  Detweeu  the  two  heads 
fiasses  tbe  median  nerve.  Titc  muscle  passes  ob* 
iquely  across  the  forearm  from  the  inner  to  iho 
outer  side,  and  terminates  in  a  flat  tendon,  which, 
turns  over  tbe  outer  margin  of  tbe  radius,  and  is 
inserted  into  a  rough  ridge  at  tho  middle  of  the 
outer  surface  of  the  shaft  of  that  bono. 

Belaiinng.  By  its  anknor  e'ir/ucc,  with  tbe  deep 
ftacia,  the  Supinator  Longus,  and  tbe  radial  vewels 
and  nerve.  By  iXapofterior  stir/aw,  with  the  Bra- 
chialis  Anticus,  Flexor  Sublimis  bigitorum,  tli« 
median  nerve,  and  ulnar  artery;  the  small,  or 
deep,  head  being  interpoaad  between  the  two  Uv 
tcr  structures.  Its  outer  border  forma  the  iuner 
boundary  of  a  triangular  space,  in  which  19  placed 
the  brachial  artery,  median  nerve,  aud  t«sdou  of 
tho  Bleeps  muscle.  Its  I'nnrr  border  is  in  oontaot 
with  the  Flexor  Carpi  Radialis. 

Tho  Flexor  Carpi  Jiadtalis  lies  on  tbe  inner  aide 
of  tbe  procoding  muaole.  It  arises  from  tbe  intonisl 
condyle  by  the  common  tendon,  from  the  faxi*  of 
tho  forearm,  and  from  tbe  intermuscular  septa  between  it  and  the  Prooatot 
Teres,  on  the  outside ;  tbe  Palmaris  Longus,  internally ;  and  tbe  Flexor  Sublimis 
DiKitorum,  beneath.  Slender  and  aponeurotic  in  structure  at  its  commencement, 
it  mcrcase-i  iu  size,  and  termiiintes  iti  a  tendon  which  forms  tbe  lower  two-thinls 
of  its  length.    This  tendon  passes  through  a  canal  ou  tbe  outer  aide  of  tb« 
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annular  ligament^  runs  through  a  groove  in  tlie  os  trapeziam  (which  13  converted 
iato  n  c:iiutl  hy  a,  HhtouA  sheath,  and  lined  by  a  sj-Dorial  membrane),  and  is 
iBserted  into  the  base  of  the  tneiacarpal  bone  of  the  index  finger.  The  radial 
arterjr  Him  between  the  tendon  of  thiii  muscle  and  the  Supinator  Longua,  and 
may  easily  be  tied  in  this  situation. 

jRelation's.  By  ita  sufirrfirial  mtrfatv,  wilh  the  deep  fascia  and  the  intcf^iinifint. 
By  ita  deep  nur/ace,  with  the  Flexor  SobIimi:»  Digitorum,  Flexor  Longus  Polli- 
cia  and  wrist-joint.  By  its  outer  border,  with  the  Pronator  Radii  Teres,  and  the 
radial  ve^els.  By  its  inner  border,  with  the  Palmaris  Longus  above,  and  the 
median  nerve  below. 

The  Palmaris  Lnnf/us  is  a  slender  fusiform  muscle,  lying  on  the  inner  side  of 
the  preceding.  It  arises  from  the  inner  condyle  of  the  humerus  by  the  common 
tendon,  from  the  deep  fascia,  and  the  intermuscular  sopta,  between  it  and  the 
adjacent  muiicles.  It  terminntca  in  a  slender  flattened  tendon,  which  ia  inserted 
into  the  annular  ligament,  expanding  to  end  in  the  palmar  fascia. 

VariatioTu.  Tbts  mnscle  l^  often  ablest:  when  present,  it  presonto  muiiT  rarlclicf.  Its 
flesliy  ht\\f  is  soint.-timi;s  vcrr  laug.  or  mmr  occnp;  the  midtllc  of  tbo  mujicK-.  which  ie  tendiautifl 
at  tilhcr  f^tmoity :  or  the  PiilmBm  moiy  be  muscaltr  at  its  lower  extrcmitT,  tt«  upper  [wrt 
l>eiaf(  tcoHiooiii.  Occasionnllv  there  is  «  s«cond  raltBBrifl  I. oQffvs  placed  00  iW  lorKr  fudp  of 
the  prccedioff.  teminnting,  bolow,  fwrtly  in  llio  tuiuular  li't^ncal  or  EucIil,  uid  pnt\\y  in  the 
Ruul  moacles  of  the  tittle  finger. 

Relations.  By  ita  anierirtr  surface,  with  the  deep  fascia.  By  its  posterior  arir- 
/acf,  with  the  Flexor  Digitorum  Soblimi.*!.  InttrnaUi/,  with  the  Flexor  Carpi 
Ulnari.'S.  ^xiermtUy,  ivitli  Ibo  Flexor  Carpi  Radialis.  Tlie  median  nerve  lies 
close  10  the  tendon,  jii.^t  above  the  wrii^t,  on  ii.s  inner  and  po^crior  side. 

The  Flexor  Carpi  Ulnarit  lies  along  the  ulnar  side  of  the  forearm.  It  fljiscs 
by  two  heads,  separated  by  a  tendinous  arch,  beneath  which  passes  the  ulnar 
nerve,  and  poaterior  ulnar  recurrent  artery.  One  head  arises  from  ihe  inner 
condyle  of  tbe  humerus  by  the  common  tendon ;  the  other,  from  the  inner  mar- 
gin of  the  olecranon,  by  an  nponeuro.sis  from  the  upper  two-thirds  of  the  pcs- 
terior  border  of  llio  ulna,  and  from  the  intermuscular  septum  "between  it  and 
the  Flexor  Sublimis  Bigitornm.  The  fibres  terminate  in  a  tendon,  which 
occupies  the  anterior  part  of  the  lower  half  of  the  muscle,  and  is  inserted  into 
the  pisiform  bone,  som*j  Hbres  being  prolonged  to  the  annular  ligament  and 
base  of  the  nu<tjtcarpal  bone  of  the  little  fineer.  Tbe  ulnar  artery  lies  on  the 
outer  side  of  the  tendon  of  this  muscle,  in  the  lower  two-thirds  of  the  forearm  ; 
the  tendon  forming  a  guide  in  tying  the  vessel  in  this  situation. 

Relations.  By  its  anierior  onr/ace^  with  the  deep  fascia,  with  which  it  is 
intimately  connected  for  a  considerable  extent.  By  its  posterior  surface,  with  tbe 
Flexor  Sublimis,  the  Flexor  Profundus,  the  Pronator  C^nadratus,  and  tho  ulnar 
ves!*el.*t  and  nerve.  By  its  outer  or  radial  border,  with  the  PalmarU  Longus 
above,  and  the  ulnar  vessels  and  nerve  below. 

The  Flexor  Ui'jiinnim  Sublimit  (Ferforatus)  is  placed  beneath  tbe  preceding 
mtiscIcB,  which  therefore  must  be  removed  in  order  to  bring  ita  attachment  into 
view.  It  is  tbe  largest  of  the  muscles  of  tlio  superficial  layer,  and  arises  by 
three  heads.  One  head  arises  from  the  internal  condyle  of  tlie  humerus  by  the 
common  tendon,  fVom  the  internal  lateral  ligament  of  the  elbow -joint,  and  from 
the  intermuscular  septum  common  to  it  and  the  preceding  muscles.  The  j^econd 
bead  arises  from  the  inner  side  of  the  coronoid  process  of  the  ulna,  above  the 
ulnar  origin  of  the  Pronator  Radii  Teres  (Fig.  157).  The  third  head  arises  from 
the  oblique  line  of  the  radius,  extending  from  the  tubercle  to  the  insertion  of 
the  Pronator  Radii  Tores.  The  fibres  pass  vertically  downwards,  forming  a 
broad  and  thick  muscle,  which  divides  into  four  tendons  about  the  middle  of 
the  forearm ;  as  these  tendons  pass  beneath  the  annular  ligament  into  the  palm 
of  tho  hand,  they  arc  arrangc<i  in  pairs,  the  anterior  pair  corresponding  to  the 
middle  aud  ring  fingers  ;  the  posterior  pair  to  the  index  and  littl«  fingers.  The 
tendons  diverge  from  one  another  as  they  pass  onwards,  and  are  finally  insoriod 
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into  the  lateral  niiir^ns  of  the  second  plialanges,  about  their  centre, 
the  base  of  the  fir^it  phalanges,  each  tendon  divides,  so  as  to  leave  a 
interval,  between  which  Passes  one  of  the  lendouM  of  the  Flexor  Profundus,  ami 
the  tendons  of  both  the  Flexors  then  enter  an  osseo-aponeurotic  cana},  fornrad 
by  a  strong  fibrous  b&nd,  whiuh  archex  across  them,  and  is  attached  on  each 
side  to  the  marfiins  of  the  phalanges.  The  two  portions  into  which  the  tendon 
of  the  Flexor  Subliniia  divides,  so  a.'*  to  admit  of  the  passage  of  the  deep  Flexor, 
expand  isomewhttt,  and  form  a  grooved  channel,  into  which  the  accomjianying 
dcei)  Hexor  icridun  \h  rcceivoti;  the  two  divlHions  then  unite,  and  tinallv  sub- 
divide a  second  time  to  be  iii-scried  into  the  foru  part  and  sides  of  the  second 
phalanges  (Fig.  244).  The  tendons,  whit.st  contained  in  the  fibro-osseous canals 
are  connected  to  the  phalanges  by  slender  tendinous  filaments,  called  vinrula 
aciY^oria  (e^t'iinHin.  A  synovial  sheath  inve^ls  the  tendons  as  they  pass  be- 
neath the  annular  ligament;  n  prolungaiion  from  which  surroundd  each  tendon 
as  it  pa!4.scs  along  the  phalangeal. 

Jielations.  In  the  forearm,  by  its  anterior  sur/ace,  with  the  deep  fasoia  and  all 
th«  preceding  superficial  ninseles;  by  ixs  jumtfrior  aitr/acr,  with  the  Flexor  Pro- 
fundus Digitornin,  Flexor  T^ongus  PoMids,  the  ulnar  vaigcU  and  nerve,  and  the 
me<ltan  nerve.  In  the  hani.1,  iU  tendonsare  in  relation,  in  front,  with  the  palniar 
fascia,  superficial  palmar  arch,  and  the  branches  of  the  median  nerve;  behind, 
vith  the  lendous  of  the  deep  Flexor  and  the  Lumbricales. 


ANTEniOR  Brachial  Beoion. 
'  "  ,  Dffjy  Layer. 

Flexor  Profundus  Digilorum.  Flexor  Longas  PollicJs. 

Pronator  Quadrutus. 


I 

■  DiMffrttfn.     ItiviVlf  eiult  of  thi*  utijinrficiiil  miiHrlrii  ul  U»  centrp,  (un)  torn  Pitlirr  ea^  »»iit^ 
I               the  deep  lii}'flr  of  musctcti,  lo^cihcr  with  ibu  mviliun  dlta'c  aoitl  uluur  wssvle,  will   tbm  be 

■  vx  posed. 

I 


The  /Vcmr  Profuiylns  Viffitorum  (Per/orans)  (Fig.  240)  is  situated  on  the 
ulnar  side  of  the  forearm,  immediately  beneath  the  soporficiiil  Fltixors.  It 
arises  from  the  upper  two-thirds  of  the  anterior  and  inner  surfaces  of  the  shaft 
of  the  ulna,  embracing  the  insertion  of  the  Brachialis  Anticus  above,  and 
extending,  below,  to  within  a  short  distance  of  the  Pronator  Quadratus.  It 
also  ari.«es  from  a  de|)rcssion  on  the  inner  side  of  the  coronoid  process,  by 
an  nponeuro.qi.^  from  the  upper  two-thirds  of  the  posterior  border  of  the 
ulna,  and  from  the  ulnar  half  of  the  interosseous  membrane.  The  fibres 
form  a  fleshy  belly  of  considerable  size  which  divides  into  four  tendons;  these 
pass  under  the  annular  ligament  beneath  the  tendons  of  the  Flexor  Sublimia, 
Opposite  the  fire^t  phalango*.  the  tendons  pass  bwlween  the  two  slips  of  the 
tendons  nf  the  Flexor  Suhlimis,  and  are  finally  inserted  into  the  Ijasos  of  the 
last  phalanges.  The  tendon  of  the  index  finger  is  distinct;  the  rest  are  con- 
nected together  by  cellular  tissue  and  tendinous  slips,  as  far  as  the  palm  of  the 
hand. 

Four  small  muscles,  the  Lnmbricales,  are  connected  with  the  tendons  of  the 
Flexor  Profundus  in  the  palm.  They  will  be  described  with  the  musclee  ia 
that  region. 

Rflathna.  By  its  antenor  sytrfnee,  in  the  forearm,  with  the  Flexor  Sublimis 
Digitorum,  the  Flexor  Carpi  Ulnaris,  the  ulnar  vofwcls  and  nerve,  and  the 
m^ian  nerve;  and  in  the  hand,  with  the  tendons  of  the  superficial  Flexor.  By 
its  posterior  surface,  in  the  forearm,  wiih  the  ulnar,  the  interosseous  membniDe, 
the  Pronator  Qnadratus;  and  in  the  hand,  with  the  Interossei,  Adductor  Pollicis, 
and  deep  palmar  artih.  By  its  ulnar  borJrr,  with  the  Flexor  Carpi  Ulnaris- 
By  its  rwtial  border,  with  the  Flexor  Longas  Polliois,  the  anterior  interoes«otis 
vessels  and  nerve  being  interposed. 
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The  Flexor  f^nytts  Pfil/in'e  is 
&iuaiM  on  the  radial  side  of  the 
forearm,  lying  ou  the  same  plane  as 
the  preceiiing.  It  nrisea  from  the 
Upper  two-thirds  of  the  groovod 
anterior  surface  of  the  ahoft  of  the 
radius;  oommentiiiig,  above,  im- 
mediately below  the  tuberosity 
aad  ob]i<|UC  line,  and  extending, 
below,  to  within  a  short  distance 
ot  tbc  Pruuator  Quadratus.  It 
also  nrisea  fniin  the  adjacent  part 
of  the  inicroi-scous  metnbranc, 
and  occasionally  br  a  fleshy  slip 
fVom  the  inner  side  of  the  base 
of  tbe  coronoid  process.  The 
fibrea  pass  downvards  and  termi- 
nate in  a  flattened  tendon,  which 
passes  beneath  the  annular  liga* 
monl,  is  then  lodged  in  the  inter* 
space  between  the  two  heads  of 
tne  Flexor  Brevis  Pollicis,  and 
entering  a  tendino-osscous  canal 
similar  to  thoiie  for  the  other 
flexor  tendons,  is  inserted  into 
tbe  base  of  the  Jast  phalanx  of 
tbe  thumb. 

IRelaiinnx.  By  its  antenor  mr- 
jo'^,  with  tbe  Flexor  Soblimis 
Bpigitorum,  Flexor  Carpi  Radinlis, 
Bupiuutur  Longu^,  and  radial  ves- 
IrIs.  By  its  jKisteriar  aur/acfy  with 
the  radius,  interosseous  mem* 
brane,  and  Pronator  Quadratus. 
By  its  ulnar  border,  with  the 
Flexor  Profundus  Digitorum, 
from  wliiuh  it  is  separated  by  the 
anterior  iuierosseous  vea.seU  and 
nenreL 

The   Pronator    Quadratita  is  a 

small,  flat,  quadrilateral  muscle, 

Ltending  traiisverHely  across  tbe 

uf    the    radius    aud    ulna, 

above   ihcir   carpal    extremities. 

It  arises  from  the  oblique  line  on 

the  lower  fourth  of  the  anterior 

irfiiceof  the  shaft  of  the  ulna,  and 

lie  surface  of  bono  imtnediatcly 

)W  it;  from  the  internal  border 

ihc  ulna;  and  from  a  stroug 

iponciirosls  which  covers  the  in- 

ler  third   of   the  muscle-      The 

fibres  pass  horizontaliy  outwards, 

tu    be    inserted    into   the   lower 

Jimrth  of  the  anterior  surface  and 

•xtcrnal   border  of  the  shaft  of 

the  radius. 


Pijf.  240. — Front  of  Left  Koreann.     I>«ep  Hoi^Ica, 
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jRflniions.  By  it.?  antn-inr  fur/arf,  with  the  Flexor  Profiindas  Digitorum.t) 
Flextir  Longua  ruUicis,  Flexor  Carpi  Itadialijt,  uiid  the  radial  vcsdels.  By  i 
p(Htenor  suTjare,  with  the  radius,  ulua,  and  interusseoua  membrane. 

NtTvea.  AU  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  Carpi  Uloaria,  which  is  supplied  by  the  ulnar.  Or 
the  deep  layer,  the  FIe.\or  Profundus  Bigiiorum  is  supplied  conjoiuily  by  the 
ulnar  and  by  the  median,  through  its  branch,  the  anterior  inieroRjwoua  nerve, 
which  also  s'lpplies  the  Flexor  Longua  Pollicis  and  Pronator  Quadratua. 

Actitms.  These  muscles  act  upon  the  forearm,  the  wrist,  and  }iand.  Those 
acting  on  the  forearm,  arc  the  Pronator  Radii  Teres  and  Pronator  Quadratus, 
which  rotate  the  radius  upon  the  ulna,  rendt-rin^  the  band  prone;  when  pruna- 
tion  has  been  fully  effected,  the  Pronator  R!i<lii  Teres  assists  the  other  muscles 
in  flexing  the  forearm.  The  flexors  of  the  wrist  are  the  Flexor  Carpi  Ulnaris 
and  Flexor  Carpi  Radialis;  and  the  flexors  of  the  phnlan^ies  are  the  Flexor 
Sublimia  and  Flexor  Profundus  Dij^itoram;  the  former  flexing  the  second  pha- 
laugesi,  and  the  latter  the  last.  Tlie  Flexor  Longus  PoUicis  flexes  the  la»t 
phalanx  of  the  thumb.  The  thrca  latter  muscles,  after  flcxine  the  phalanges, 
py  continuing  their  action,  act  upon  the  wrist,  assisting  the  ordinary  flexors  of 
this  joint;  and  all  tlio.se  wliich  are  attached  to  the  humerus  assist  in  flexing 
the  forearm  upon  the  arm.  The  Palinnris  Tjonjrus  is  a  tensor  of  the  palmtir 
fascia;  when  this  action  has  been  fully  effected,  it  flexes  the  hand  upon  the 
forearm. 

rL         GUL.--^-^,  ^5, ^Radial  Region.    (Fig.  241.) 
I  Sapinator  Longus.  Extensor  Carpi  Rndialis  Longior. 

[  Exteusor  Carpi  Radialis  Brevtcir. 

[iit*fcftim.  Diridt  the  intP^iinK-tit  in  the  same  miuiDcr  as  in  the  ilURCctlon  of  the  ntiterior 
bmL'liiiLl  rvjj^uD  :  unit  nfior  faavinji  «-xu.miueil  ihc  {:iitunt-oua  ve»telii  nnti  iierrt-s  aoJ  4)t-v|i  rii«cui. 
remove  M  tht»s#  slnitlnrea.  'I'lii*  muscks  will  thi-n  tip  expiiseii.  The  removal  or  Ihr  fafei«inll 
l)e  c<>0!7ii]v.Tubly  r^eiliuiL-J  l^v  (U-lauhiuii:  it  Trum  beluw  uvwurd^  GrcaT  care  »huuld  l>c  lukcu  to 
nvoifl  ciillidij;  ncniAS  the  tendons  of  tbo  niaseks  of  the  thumb,  which  cross  ottUt^uelj'  the  lufer 
tendoD^  ruimiiii:  tluvo  the  biick  vF  the  ratliua, 
Tbe  Supifuttor  Lonffu*  is  tbe  most  snper^cial  muscle  on  the  radial  side  of 
the  forearm.  It  is  fleshy  for  the  upper  two-thirds  of  its  extent,  teadinous 
below.  It  arises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of 
the  humerus,  and  from  the  external  intermu.-icular  septum,  being  limited  abore 
by  the  inusculo-ttpinal  groove.  Tlic  libres  terminate  above  the  middle  of  the 
forearm  in  a  flat  tendon,  which  is  inserted  into  the  base  of  the  styloid  process 
of  the  radius. 

Jielaiiow.  By  its  suprrficinl  surfacf^  with  the  integoment  and  fascia  for  the 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  KxtcnsorOssw 
Melacarpi  Pollicia  and  the  Extensor  Primi  Inlernodii  Pollicis.  Dv  its  tkcp 
surface,  with  the  humerus,  the  Extensor  Carpi  Rndialis  Longior  aniif  Brevier, 
the  insertion  of  the  Pronator  Radii  Terosi,  and  the  Supinator  Brcvis.  By  its 
inner  border,  above  the  cll)ow,  with  the  Braebialis  Anticus,  the  musculo-spirel 
nerve,  and  radial  recurrent  artery;  and  in  the  forearm,  with  the  radial  veasela 
Bud  nerve. 

The  fjxtensor  Carpi  Kndialis  Lanfior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  from  the  lower  tliird  of  the  external  condyloid  ridge  of  the 
humerus,  and  from  the  external  intermuscular  septum.  The  fibres  terminate 
at  the  upper  third  of  the  forearm  in  a  flat  tendon,  which  runs  along  the  outer 
border  of  the  radius,  beneath  the  extensor  tendons  of  the  thumb ;  it  then  panes 
through  a  groove  common  to  it  and  the  Extensor  Carpi  Radialis  Brcvior  im* 
inediatcly  behind  the  styloid  process;  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  index  linger,  on  its  radial  side. 

Rfihiiioiut.    By  its  superficial  surface,  with  the  Supinator  Longus,  and  fascia 
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of  tbe  foreftrm.  Tts  outer  tide 
in  arossed  obiiqaely  by  the  ez- 
leodor  tendoiis  of  the  tbumb. 
Br  its  de«p  sur/ace,  with  the 
elbow-joint,  the  Extensor  Carpi 
Radial  i-t  Brovior,  and  back  part 
of  the  wrist. 

The  Extensor  Carpi  RadiaUs 
Brevior  is  shorter,  as  ita  Dame 
implies,  and  thicker  than  the  pre- 
ing  muiKle,  beneath  whieh 
is  placod.     It  arises  from  the 
rnal  condyle  of  iho  hurae- 
by  a  tendon  commoD  to  it 
d  the  three  following  muscles ; 
om  the  external  lateral  liga- 
ment of  the  elbow-joiDt;  from 
a    strone    aponeurosis    which 
covers   ita   surface;    and   from 
the  intermuscular  septa  betweea 
it^  and   the    adjacent    muscles, 
e  fibres  terminate  about  the 
iddle  of  the  forearm  in  a  flat 
ndoa,  which   is  closely  con- 
with   that  of  the  prc- 
ing  muisclo,  accompanies  it 
to  the  wrist,  lying  ia  the  same 
groove  on  the  posterior  surface 
of  the  radios ;  passes  beneath 
the  annular  ligament,  and,  di- 
verging somewhat  from  its  fel- 
low, is  inserted  iato  the  base 
of  the  mctacar|ial  bone  of  the 
middle    finger,    on    its    radial 
side. 

The  tendons  of  the  two  pre- 
ceding  mtidules    pfl3s    through 
the  same  compartment  of  the 
annalar  ligami^nt,  and  are  lu- 
^^ricated  by  a  single  synovial 
^Biembniiie,    but   are   separated 
^^pom  each  other  by  a  smalt  vcr- 
^BUmI  ridge  of  bone,  aa  they  lie 
^in  the  groove  at  the  back  of 
the  radius. 

^laiitTU.  By  ita  superficial 
'^^urfaQ.',  with  the  Extensor  Carpi 
^■Udialis  Longior,  and  with  the 
^^xteosor  muAclos  of  the  thumb 
I  whioh  oroas  it.  By  its  datp 
^^ur/aee,  with  the  Supinator 
^Brovis,  tendon  of  the  Pronator 
^Kadii  Teres,  radins,  and  wrist- 
^^^int.  By  its  ulnar  Iwrder,  with 
I  the  Extensor  Communis  Digi- 
torum. 


FIj.  241.— Posterior  SorToce  of  Porearai. 
Snperfieisl  Muclw. 


Sujterficial  Layer. 

ExtODEor  Coinmuni»  Digitorum.  ExUiDsor  Carpi  ITIiianB. 

ExtoDsor  Miiiirat  Digiti.  Aiiconuus. 

Tlic  JSxtfnaor  Cammunia  Jjtgitorum  is  siuiated  at  the  back  part  of  the  forearm. 
It  .irises  from  ilie  external  cuDtlyleof  tbe  liuiiierus  by  tlie  common  teudon,  frum 
tilt;  deep  fascia,  and  the  iDtermuscuIar  sepia  between  it  and  the  adjacent  muscle*. 
Just  below  the  middle  of  the  forearm  it  divides  into  three  tendons,  which  pas?, 
together  with  the  Extuneior  ludiciti,  through  a  separate  couipnrlmuiit  oi'  the  aa- 
nular  ligament,  lubricated  by  a  synovial  membrane.  The  tendona  then  diverge, 
the  innermost  one  dividing  into  two;  and  all,  at\er  passing  across  ihe  back  of 
the  hand,  are  inserted  into  the  second  and  third  phaTange»  of  the  fingers  in  the 
following  manner:  Kach  tendon  bccomei*  narrow  and  thickened  opposite  the 
nieUcarpo- phalangeal  articulution,  aud  gives  off  a  thin  fasciculus  upoa  each 
side  of  the  joint,  which  serves  as  the  posterior  ligament ;  after  having  paaeed 
the  joint,  it  spreads  out  into  a  broad  aponeurosis,  which  covers  the  whole  of 
the  dorsal  surface  of  the  first  phaliinx;  being  reinforced,  in  this  situation,  by 
the  tendons  of  the  Interosaei  and  Lumbricales.  Oppo.<!ite  the  first  phalangeal 
joint,  this  aponeurosis  divides  into  three  slips,  a  middle,  and  two  lateral ;  the 
former  is  inserted  into  the  base  of  the  second  phalanx;  and  the  two  lateral, 
which  are  continued  onwards  along  the  sides  of  the  second  phalanx,  nnite  by 
thuir  contiguous  margins,  and  are  iuserted  into  the  dorsal  surface  of  the  last 
phalanx.  As  the  tendons  cross  the  phalangeal  joints,  they  ftimish  them  with 
posterior  lijianicnts-  The  tendons  of  the  middle,  ring,  and  little  6ngers  are 
connected  together^  as  t)iey  cross  the  hand,  by  small  oblique  tendinous  slips. 
The  tendons  of  the  index  and  little  fingers  also  receive,  before  their  division, 
the  special  extensor  tendons  belonging  to  them. 

Jldoiiftwi.  By  \x.%  Bupnficial  surface,  with  the  fascia  of  the  forearm  and  hand, 
the  posterior  annular  ligament,  and  integument.  By  its  dctp  surface,  with  the 
Snpinalor  Brevis,  the  extensor  muscles  of  the  thumb  and  index  fin<5er,  the 
posterior  interosjieoiis  vessels  and  nerve,  the  wrist-Joint,  carpus,  tnctacarpna, 
and  phalanges.  Hy  iU  radial  border,  ^yl^h  the  Extensor  Carpi  liadialia  Bre- 
vior.  By  its  utnccr  border,  with  the  Extensor  Minimi  Digiti,  and  Extensor 
Carpi  Uloaris. 

1  he  Extauor  Minimi  Digiti  is  a  slender  muscle,  placed  on  the  inner  side  of 
the  BxtcniKir  Communis,  with  which  it  is  generally  connected.  It  nri-ws  Oom 
the  common  tendon  by  a  ihin  tendinous  slip;  and  from  the  intermuscular  septa 
between  it  and  the  atljaeent.  n)u^!c]cs.  Its  tendon  runs  through  a  separate  com- 
partment in  the  annular  ligament  behind  the  inferior  radio-ulnar  joint,  subdi- 
vides into  two  as  it  crosses  the  band,  and  at  the  metacarpo-pbalaugeal  articula- 
tion, unites  with  the  tendon  derived  from  the  common  E.\.Len8or,  The  common 
tendon  then  spreads  into  a  broad  aponeurosis,  which  is  inserted  into  the  swconJ 
and  third  phalanges  of  the  little  finger  in  a  similar  manner  to  the  cominou  ex- 
tensor tendons  of  the  other  fingers. 

The  Extensor  Carpi  Ulnaris  is  the  most  superficial  mtiscle  on  the  ulnar  side 
of  the  forearm.  It  arises  from  the  external  condylo  of  the  humerus,  by  the 
common  tendon;  from  the  middle  third  of  the  posterior  border  of  the  ulna 
below  the  Anconeus,  and  from  the  fascia  of  the  forearm.  This  muscle  termi- 
nates  in  a  tendon,  which  runs  through  a  groove  behind  the  styloid  proocAs  of 
the  ulna,  passes  through  a  separate  compartment  in  the  annular  ligament,  aod 
is  inserted  into  the  base  of  the  metacarpal  bono  of  the  little  finger. 

Relaiifing.  By  its  sujierjicial  surface,  with  the  fascia  of  the  forearm.  By  its 
deep  surface,  with  the  ulna,  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle,  placed  behind  and  below  the 
elbow-joint,  and  appears  to  be  a  continuation  of  the  external  portion  of  tbo 
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'riceps.  It  arises  by  a  separate  tendon  from  iTie  back  part  of  the  outer  coo- 
dylo  of  tbe  humerus ;  and  is  iii^rted  iutu  the  side  of  tbu  olecranon,  and  upper 
third  of  the  posterior  surface  of  the  sbali  of  tbe  ulua;  its  libres  diverge  from 
their  origin,  tbe  upper  ones  being  directed  transreraely,  tbe  lower  obliquely 
iiiwnnl.'v 

liehliom.     By  JLi  superficial  surface  with  ft  strontj  fascia  derived  from  tho 
''Triceps.     By  hn  Ufep  sitr/act,  with  tho  elbow  joint,  the  orbicular  ligatneni,  ibe 
abia,  and  a  amall  portion  of  tbe  Supinator  Brevis. 

Posterior  BRAcniAL  Rkcion.    (Fig.  242.) 
Detp  Layer. 

Sopinator  Brevis.  Extensor  Primi  Tnt«rnodii  Pollicis. 

Extc'titfor  Ossia  Metacarpi  Pollicts.  Extensor  Secundi  Intornodii  PolUd& 

Kx  tensor  Indiuis. 

The  Supinator  Brevts  \a  a  broad  muscle,  of  a  hollow  cylindrical  form,  curved 
round  the  upper  third  of  the  radios.  It  arises  from  tbe  external  condyle  of  the 
lumerus,  from  the  external  lateral  ligameut  of  the  elbow -Joint,  and  the  orbicular 
'ligament  of  the  radius,  from  tho  ridgo  on  iho  ulna,  which  ruri8  obliquely  down- 
wards from  the  posterior  extremity  of  tbe  lesser  sigmoid  cavity,  from  the 
triangular  depression  in  front  of  it,  and  from  a  tendinous  expansion  M'hicb 
covers  tho  surfaco  of  the  muscle.  The  muscle  surrounds  the  upper  part  of  the 
radius:  the  upper  fibres  forming  a  sting-like  fasciculus,  whioh  encircles  the 
neck  of  the  radius  alwve  the  tuberosity,  nnd  is  attncheil  to  the  back  part  of  its 
inner  surface;  the  middle  fibres  ore  attached  to  the  outer  edge  of  the  bicipital 
tuberosity ;  tbe  lower  dbres  to  tbe  oblique  line  of  tbe  radius,  as  low  down  as 
the  insertion  of  the  Pronator  Radii  Teres.  This  muscle  is  pierced  by  the  pos- 
terior interosseoas  nerve. 

Rdationx.     By  its  sufierjiaai  sur/aee,  with  tbe  superficial  extensor  and  sam- 
itor  muscles,  and  the  radial  vessels  and  nerve.     By  its  deep  sur/ace,  with  tbe 
'ttlbow-joint,  the  inLeroiiseous  membrane,  and  the  radius. 

The  Exiensar  Ossis  Metararpi  Pollicis  is  the  most  external  and  the  largest  of 
the  deep  extensor  muscles:  it  lies  immediately  below  the  Supinator  Brevis, 
with  which  it  is  sometimes  united.  It  arises  from  the  posterior  surface  of  the 
^ghaft  of  tho  ulna  bolow  the  insertion  of  tho  Anconeus,  from  the  interosseous 
ligament,  and  from  the  middle  third  of  the  posterior  surface  of  the  shaft  of  tbe 
bus.  Passing  obliquely  downwards  and  outwanls,  it  terminates  in  a  tendon 
rbich  runs  through  a  groove  on  the  outer  side  of  the  styloid  process  of  tho 
bus,  accompanied  by  the  tendon  of  the  Extensor  Primi  Intemodii  Pollicis, 
and  is  insertoil  into  the  base  of  the  metacarpal  bono  of  the  thumb. 

BeUttiont.    By  its  snpfrjiciat  tttr/ace,  with  the  Extensor  Communis  Digitorum, 
Exteneor  Minimi  Digiti,  and  fascia  of  tbe  forearm;  and  witli  the  branches  of 
the  poatcrior  interosseous  artery  and  nerve  which  cross  it.    By  its  deep  srtr/aee, 
with  the  ulna,  interosseous   membrane,  radius,  the  tendons  of  the  Extensor 
Carpi  Radialis  Longior  and  Brevior,  which  It  crosses  obliquclj' ;  and,  at  the  outer 
Jjwde  of  ihe  wrist,  with  tho  radial  vessels.     By  its  vpper  tort/fr,  with  the  Supi- 
nator Brevifi.     By  its  ^hvt  iorir,  with  the  Extensor  Primi  Internodii  Pollicis. 
The  Ertensnr  Primi  Int^mfxlii  PoUirin,  tho  »mftlle*<t  muscle  of  this  group,  liea 
on  the  inner  side  of  tho  preceding      It  arises  from  the  posterior  sorfaco  of  the 
sliaf\  of  the  radios,  below  tho  Kxtonaor  0.ssis  Motacarpi,  and  from  the  inter- 
soos  membraao.    Its  direction  is  similar  to  that  of  tbe  Extensor  Oasis  Mcta< 
>i,  its  tendon  passing  through  the  samo  groove  on  the  outer  «ide  of  tbe . 
lyloid  procait,  to  bo  inserted  into  the  base  or  tho  first  phalanx  of  the  -thumb. 
Jtrlatinn*.     The  same  as  those  of  the  Extensor  Ossis  Melacarpi  Pollicis. 
Tho  Exfengnr  Seatndi  Intemodii  PolUcis  is  much  larger  ihan  tho  preceding 
musule,  the  origin  of  which  it  partly  covers  in.     It  arises  from  tho  posterior 
•urfaoo  of  the  shaft  of  the  ulna,  below  the  origin  of  the  Extensor  Ossis  Met** 
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carpi  Pollicis,  and  from  the  ioterodscous  mcmlimnc.    It  tcrmirmtea  In  a  ten<lon 
wbicU  pu£jte8  through  a  separate  compart luciit  iu  the  annular  )tgau«Dt,  King 

„         in  a  narrow  obiique  groove  nt 
Fig.  242.-Posterior  Sj'Jjce^t'f  ^^  Foteam.    D«p    ^^^  back  part  of  t\e  lower  e&d 

of  the  radios.  It  tbeu  orogsea 
obliquely  tbo  extensor  tendons 
of  the  carpus,  being  aeparatcJ 
from  lbi3  other  estensor  ten- 
dona  of  the  thumb  by  a  tmn- 
gular  tnterral,  io  which  the 
rndial  artery  i»  found  ;  and  ia 
finally  inserted  into  the  base  of 
the  last  phalanx  of  the  thumb. 

Relations.  By  its  BujKrrJia'at 
Bttr/arf,  with  the  game  parts  as 
the  Kxteosor  Oasis  Metacarpl 
Pollicis.  By  its  detp  tvr/oce^ 
with  the  ulna,  iuterosseous 
membrane,  radius,  the  wrist, 
the  radial  vcssclji,  and  metacar- 
pal bone  of  the  thumb. 

The  Kxtenaor  Indirit  is  a  nar- 
row elongated  muscle,  placed 
on  the  inner  side  of,  and  parallel 
with,  the  preceding.  It  arises 
from  the  posterior  surface  of  the 
sbatl  of  the  ulna,  below  the  ori- 
ffin  of  the  Extensor  Secundi 
iDternodii  Pollicis,  and  from 
the  interosseous  membrane.  Its 
tendon  passes  with  the  EMen^r 
Communis  Digitorum  through 
the  same  canal  in  the  annular 
ligament,  and  subecquentlyjoiiu 
that  tendon  of  the  Extensor 
Communis  which  belongs  to  the 
index  finger,  opposite  the  lower 
end  of  the  corresponding  meia- 
cnrpal  bono.  It  is  finally  in- 
.sorted  into  the  second  and  thinl 
phalanges  of  the  index  fincer,  in 
the  manner  already  described. 

lielaiwm.  They  are  simiUr  lo 
those  of  the  preceding  muscles. 

jVenw*.  'i  he  Supinator  Loa- 
gU8,  Extensor  Carpi  Badialis 
Longior,  and  Anconeus,  are 
supplied  by  branches  from  the 
musculo-spiral  nerve.  The  re- 
maining muscles  of  the  radial 
and  posterior  brachial  regions, 
by  the  posterior  interoaseoos 
nerve. 

Actions.  The  muscles  of  the 
radial  and  posterior  brachial 
regions,  which  comprise  all  the  extensor  and  supinator  muscles,  aet  upon  the 
forearm,  wrist,  and  hand;  they  are  the  direct  antagonists  of  the  pronator  and 


l«xor  moBoIes.  The  Anconeus  aiwists  the  Tricepn  in  extending  the  foreami. 
Tlie  Supinator  Longus  and  Supinator  Brevia  are  the  sapinators  of  the  forearm 
ami  hand;  the  former  musclu  luuro  especially  acting  aa  a  eupiuutor  when  the 
limb  lA  pronateil.  When  supination  haH  been  produced,  the  Supinator  Longua, 
if  still  continuing  to  act,  flexes  tlic  forearm.  The  Extensor  CJarpi  Radialia 
Longior  and  Brevior,  and  EJttenaor  Carpi  Ulnaria  musclea,  are  the  extcnitorii  of 
ih©  wrist;  continutnj^  their  action,  they  serve  to  extend  the  foTcarm  upon  the 
arm ;  they  are  the  direct  antagonista  of  the  Flexor  Carpi  Kadialia  and  Flexor 
Carpi  Ulnaria.  The  common  Extensor  of  tlio  finger^  the  Extensors  of  the 
thorab,  and  the  Extensors  of  the  index  and  little  fingers,  serve  to  extend  the 

Sihalanges  into  which  they  are  inserted;  and  are  the  direct  antagonista  of  the 
■'lexorA.  By  oontinning  their  action,  they  asiiist  in  extending  the  forearm. 
The  Exleu&ors  of  the  thumb,  in  constw^ncnoe  of  the  oblique  direction  of  their 
tendonst  assist  in  supinating  the  lurearm,  when  the  thumb  has  been  drawn 
inwards  towards  the  palm. 

Muscles  akd  Fasc[.s  op  the  Haxd. 

fUsmrrtifm  (Fig.  23^).  Muke  n  traiiRVcrae  intision  across  lliQ  fruiit  of  the  vrut,  and  n  drcoad 
•rroiia  the  hi'ad^  of  the  motararpal  boni-s :  coiux^rt  the  two  bv  a  vcrtic&l  inriRion  in  iho  tniitiJIe 
lio^imd  cotilinoo  it  tliron^h  tlii:  cnlrc  of  ilie  mialillc  finjii'r.  IIw  Ulterior  wul  poMtvhor  mon<ilar 
li^UBeata,  and  the  palmar  fasiia,  should  firat  bu  {liefwcUrd. 

The  Anterior  Annuiar  Liqament  is  a  Btrong  fibrous  band,  which  arches  over 
the  carpu:4,  converting  the  deep  j^rouvo  on  the  front  of  the  curpal  bones  into  a 
canal,  beneath  which  pass  the  flexor  tendons  of  tho  fingers.  It  is  attached, 
internally,  to  iho  pisiform  bone,  and  unciform  process  of  the  unciform;  and 
exleroalfy,  to  tho  tuberosity  of  the  scaphoid,  and  ridge  on  the  trapezium.  It  is 
oontinaous,  alK>ve,  with  the  deep  fascia  of  the  fore;irm,  and  below,  with  the 
palmar  fascia.  It  is  crossed  by  the  tendon  of  tho  Falmnris  liOUgua,  by  the 
ulnar  vessels    and   nerve,  and  the 

cutaneous  branches  of  the  medinn  P'Jt-  2«-— Transferee  Swlion  Ihrounh  the 
and  ulnar  nerves.     It  has  inserted    ^yri^M.  i.Ii.>winf:  il.f  Aimalar  Ug»n«.niB  lod  the 

into  its  upper   and   inner   part   tho  " 

greater  part  of  tho  tendon  of  tho 
Flexor  Carpi  Ultiaris;  and  has,  aris-  f^^ 
ing  from  it  below,  the  small  muscles  *" 
of  tho  thumb  and  lictlo  finger.  It  is 
pierccl  by  the  tendon  of  tlie  Flexor 
Carpi  Uauinlis;  and,  beneath  it,  pass 
the  tendons  of  the  Flexor  Sublimis 
and  Flexor  Profundus  Digitorum,  the 
Flexor  Longu<i  PoUicis,  and  the  me- 
dian nerve.  There  are  twoaynoviul 
membrancH  beneath    tliis   ligament:  -'.<.^,^. 

one  of  largo  ^l/.c,  inclosing  tho  ten- 
dons of  the   Flexor   Sublimis    and 

F'leior  Profundus;  and  a  separate  one  for  the  tendon  of  the  Flexor  Longcs 
Pollicis,  which  is  also  very  extensive,  reaching  from  above  the  wrist  to  the 
extremity  of  the  Inst  phalanx  of  the  thumb. 

Tho  Posterior  Annular  Ligament  is  a  strong  fibrous  band,  cxtording  trans- 
versely across  the  back  of  the  wrist,  and  continuous  with  the  fascia  of  the  fore- 
arm. It  forms  a  tiiieatli  for  the  extensor  tendons  in  their  passage  to  the  fingers, 
being  attachecl,  internally,  to  the  ulna,  the  cuneiform  and  pisiform  bones,  and 
palmar  fascia;  extcmallj,  to  the  margin  of  the  radius:  and  in  its  passage  across 
the  wrist,  to  the  elevated  ridges  on  the  posterior  surface  of  the  radius.  It  pre- 
sents six  compartments  for  the  passage  of  tcndona,  each  of  which  b  hoed 
by  a  separate  synovial  membrane.  These  arc,  from  witliout  inwards:  1.  On 
the  outer  side  of  the  styloid  process  for  tho  tctidous  of  the  Extensor  0.tsi.s  Meta< 
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carpi,  ftixl  Extensor  Primi  Tnternodii  Pollicis.  2.  Beliiud  tlie  styloid  procea^ 
for  the  tendons  of  tho  Extensor  Carpi  Kadinlis  Longior  and  Brcvior.  3.  Oppo- 
site llie  outer  side  of  the  posterior  surface  of  the  radius,  for  the  tendon  of  tha 
Extensor  Secundi  InlerDodii  PoMiciit.  4.  To  tlie  inner  side  of  the  latter,  for 
tlie  tondonn  of  tho  Kxteuaor  Communis  Digitoruni,  and  Extensor  Indtcis.  &. 
For  the  Kxicnsor  MJDimi  Digiti,  opposite  the  interval  between  the  radius  and 
ulna.  6.  For  the  tendon  of  the  Extensor  Carpi  Ulnaris,  grooving  the  back 
of  the  ulna.  The  synovial  niombrunus  lining  thew  sheaths  are  usanllv  very 
extensive,  reaching  from  above  the  annular  ligaraent,  down  upon  tb«  teuduus 
almost  to  their  insertion. 

The  palmar  fascia  forms  a  common  sheath  which  invests  tho  muscles  of  lh» 
hand,     IL  consists  of  a  central  and  two  lateral  portions. 

The  central  jmrtitm  oncupicH  tho  middle  of  the  palm,  is  triangular  in  shape, 
of  great  strength  and  thickness,  and  hinds  down  lue  tendons  in  this  situation. 
It  is  narrow  above,  being  attacliud  to  the  lower  margin  of  the  annular  ligament, 
and  receives  the  u\pandt'd  len<k)n  of  tlio  Palinarid  Long»3  mnscle.  Below,  ii  is 
broad  and  expanded,  and  oppoi^ite  the  heads  of  tho  metacarpal  boues  divider 
into  four  slips,  for  the  four  lingers.  Each  slip  subdivides  into  two  proceases^ 
which  inclose  the  tendons  of  t)io  flexor  muscles,  and  are  attached  to  the  sides 
of  the  firat  plmlanx,  and  to  the  glenoid  ligament;  by  this  arrangement,  four 
nrchca  are  formed,  under  which  the  flexor  tendons  pnss.  The  intervnl-i  Icfl  in 
tlio  fascia,  between  tho  four  fibrous  slips,  transmit  the  digital  vessels  and 
nervess  and  tbu  tendons  of  the  Lumbricates.  At  the  point  of  the  division  of  tbo 
palmar  fascia  into  the  slips  abovo  ineniioned,  numerous  strong  transverse  fibres 
oind  the  separate  processes  together.  The  palmar  fascia  is  intimately  adherent 
to  the  integument  by  numerous  fibrous  bunds,  and  gives  origin  by  its  toner 
margin  to  the  Palmaria  Brevis;  it  covers  thy  Huporficial  palmar  arch,  the  ten- 
dons of  the  fiexor  muscles,  and  the  branches  of  the  median  and  ulnar  nerves; 
and  on  each  side  it  gives  off  a  vertical  septum,  which  is  continuous  with  tho 
interosseous  aponeurosis,  and  separates  the  lateral  from  the  middle  palmar 
group  of  muscles. 

Tho  Interal  portion!*  of  tho  palmar  fascia  arc  thin  fibrous  layers,  which  cover, 
on  the  radial  aide,  tlio  musules  of  the  ball  of  the  thumb;  and,  on  the  ulnar  side, 
the  muscles  of  tho  little  finger :  ihcy  ate  continuous  with  the  dorsal  fascia,  and 
in  the  palm  with  tho  middle  portion  of  the  palmar  fascia. 

MlTSOLKS  OF  THE  HaSD. 

The  Ma.%Ics  of  the  Hand  are  subdivided  into  three  groups;  1.  Those  of  the 
thumb  which  occupy  the  radial  side.  2.  Thoge  of  tho  little  finger  which 
occupy  the  ulnar  t>iac.  '6.  Those  in  tho  middle  of  the  )»ilm  and  between  tho 
interosseous  spaces. 

Radial  Reoiom.    (Fig.  244.) 
Muscles  of  the  Thumb. 
Abductor  .Pollicia. 

Opponeiis.PoIlicis  (Flexor  Ossis  Metacarpi). 
Flexor  IJrevla  PolHois. 
Adductor  PollJcis. 

Tho  AhdnrtoT  PoUicis  is  a  thip,  flat  muscle,  placed  immediately  beneath  the 
iDtegument.  It  arises  from  the  ridge  of  the  os  trapezium  and  annular  liga- 
ment ;  and  passing  outwards  and  downward.^,  is  inserted  hy  a  thin,  flat  tendon 
into  the  radial  side  of  the  base  of  the  first  phalanx  of  the  tbiimb. 

Jiehtions.  By  its  superjicial  surface,  with  tho  palmar  fascia.  By  its  deep 
9urfaee,  with  the  Opponens  Pollicis,  from  which  ii  is  separated  by  a  thin  apo- 
neurosM.  Its  inn«T  honUr  is  separated  from  tbo  Flexor  Brevis  PoUicis  by  a 
narrow  cellular  interval. 
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more  saperficial  portion  arises  from  the  trapezium  and  outer  two-tliirds  of  tlie 
annular  ligunmui;  the  deeper  poniun  from  the  trapezoide^  os  magnum,  base 
of  the  third  mutacarpiil  bone,  and  sheath  of  the  tendon  of  the  Flexor  Carpi 
Kadinlis.  The  fleshy  fibres  unite  to  form  a  single  mu«ele;  tbij*  divides  into  tiro 
portioD5,  wliich  are  inserted  one  on  either  side  of  tlio  base  of  the  first  phalanx 
of  the  thumb,  the  outer  portion  being  joined  with  the  Abductor,  and  the  inner 
with  the  Adduetor.  A  susamoid  boue  ii  developed  in  each  tendon  as  it  pasMa 
across  the  metaoarpo- phalangeal  joint. 

RtlaUom.  By  its  mperficial  sut/(ux^  with  the  palmar  fascia.  By  its  dffp 
turfaci,  with  the  Adductor  PoIHcis,  and  tendon  of  the  Flexor  Carpi  Budialis. 
By  its  external  surface,  with  the  Opponens  Pollicis.  By  its  intemat  vur/aec,  with 
the  tendon  of  the  Flexor  Longua  Follicis. 

The  AdJuclor  PolUcts  (Fi^.  240)  is  the  moat  deeply-seated  of  this  group  of 
muscles.  It  is  of  a  triangular  form,  arising,  by  its  broad  base,  from  the  whole 
length  of  the  metacarpal  bone  of  the  middle  finger  on  its  palmar  surface;  the 
fibres,  proceeding  outwards,  converge,  to  be  inserted  with  the  innermost  tendon 
of  the  Flexor  Brevis  PolHcis,  into  the  ninar  side  of  the  base  of  the  first  phalanx 
of  the  thumb,  and  into  the  internal  sesamoid  bone. 

Relations.  By  its  suj^tr/icial  mr/are,  with  the  Flexor  Brevis  Poilicifl,  the 
tendons  of  the  i-^lexor  Profundu.s  and  the  Lumbricales.  -Its  dtvji  stir/ace  covers 
the  first  two  iniorosscoua  spaces,  from  which  it  is  separated  by  a  alroag 
aponeurosis. 

Nervfs.  The  Abductor,  Opponens,  and  ontep  head  of  the  Flexor  Brevis 
Pollicis,  are  suppHed  by  the  median  nerve;  the  inner  bead  of  the  Flexor 
Brevis,  and  the  Adductor  Pollioia,  by  the  ulnar  nerve. 

Actions.  The  actions  of  the  mustles  of  the  thumb  are  almost  sufficiently 
indicated  by  their  names.  This  segment  of  the  hancfris  provided  with  three 
extensorii,  an  Extensor  of  the  metacarpal  bone,  an  Extensor  of  the  first,  and 
an  Extensor  of  the  second  phalanx;  these  occupy  the  dorsal  surface  of  the 
forearm  and  hand.  There  art\  also,  three  ne.\ora  on  the  palmar  surface,  a 
Flexor  of  the  metacarpal  bone,  the  Flexor  Ossis  Metacarpi  (Opponens  Pollieig), 
the  Flexor  Brevis  Pollicis,  and  the  Flexor  Longua  Pollicis;  thero  is  also  an 
Abdactor  and  an  Adductor.  These  muscles  give  to  the  thumb  its  extcJisiTe 
range  of  motion. 

Ulnar  Region.    (Fig.  244.) 

Muiclri  of  the  Little  Finger. 

Palmaris  "Brevis.  Flexor  Brevis  Minimi  Digit!. 

Abductor  Minimi  Digiti.    Opponens  Minimi  Digiti  (Flexor  Ossis  Mclaearpi). 

The  Palmaria  Brevia  is  a  thin  quadrilateral  mnscle,  placed  beneath  the  integu- 
ment on  the  ulnar  aide  of  the  hand.  It  arises  by  tendinous  fa.<icieQli,  from  ite 
annular  ligament  and  palmar  fascia;  the  fleshy  fibres  pass  horiKoutally  inwards, 
to  bo  iuKertod  iiUo  the  skin  on  the  inner  border  of  the  palm  of  the  hand. 

Relations.  By  its  superfiHal  surface,  with  the  integument  to  which  it  is  inti- 
mately adherent,  especially  by  ita  inner  extremity.  By  its  deep  mrfaee,  with 
the  inner  portion  of  the  pdinar  fascia,  which  separates  it  from  the  alnar  vessels 
and  nerve,  and  from  the  muscles  of  the  ulnar  side  of  the  hand. 

Hho  Abductor  if inh/i I  Diffiti  is  situated  on  the  ulnar  border  of  the  palm  of 
the  hand.  It  arises  from  tlie  pisiform  bone,  and  from  an  expansion  of  the  ten- 
don of  the  Flexor  Carpi  Ulnaris;  and  terminates  in  a  fiat  tendon,  which  is 
inserted  into  tho  ulnar  side  of  the  base  of  the  first  phalanx  of  the  little  finger. 

ReUttiom.  By  its  s^tperficiat  surface,  with  the  inner  portion  of  the  palmar 
fascia,  and  the  Palniaris  Mrovis.  By  its  (/'.«/>  surface,  with  the  Flexor  Ossis 
Metacarpi.     By  its  inivr  border,  with  the  Flexor  Brevis  Minimi  Digiti. 

The  Flexor  Brevif  Minimi  Digiti  lies  on  the  same  piano  as  the  preccdirm 
muscle,  ou  its  radial  side.    It  arises  from  the  tip  of  tho  nnciform  process  of 
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ite  unciform  bone,  and  anterior  surrace  of  the  annular  lijramcnt,  and  is  inserted 
iolo  the  baae  of  ibe  firnl  plialaiix  of  the  little  finger,  with  the  proocding.  Il 
is  separated  from  the  Abductor  at  it^  origin,  by  the  deep  branches  of  the  uluar 
artery  and  nerve.  This  muscle  is  sometimes  wanting;  the  Abductor  is  then, 
usually,  of  large  size, 

ReliUions.  By  iLs  snpcrjicial  aur/acc^  with  the  internal  portion  of  the  palmar 
fucia,  and  ihc  Palmar  BrevU,     Bv  its  d^  turfaot,  with  ihc.  Opponens. 

The  Opponens  Minimi  IMgiti  (Fig.  240)  ia  of  a  triangular  form,  and  placed 
inmuMliately  beneath  the  preceding  muscles.  It  arises  from  the  unciform  pro- 
cea  of  the  unciform  bone,  and  contiguous  portion  of  the  annular  ligament ;  its 
fibres  pass  downwards  and  inwan-ls,  to  be  inserted  into  tho  whole  length  of 
the  metAcarpnl  bone  of  the  little  finger,  along  its  ulnar  margin. 

Rtlations.  "By  its  sujierficial  snr/aot,  with  tho  Flexor  Brevis,  and  Abductor 
Minimi  Digiti.  By  ILr  tlarpmr/aee,  with  tho  intcrossci  muscles  in  the  fourth  meia- 
carpal  space,  the  metacarpal  bone,  and  the  flexor  tendons  of  the  little  finger. 

Xervet,    All  the  muscles  of  this  group  are  supplted  by  the  ulnar  nerve. 

AHiom.  Tho  actions  of  the  muscles  of  the  little  finger  are  expressed  in  Ihoir 
names.  The  Palmaris  Broris  corrugates  the  skin  on  tne  inner  side  of  tho  palm 
of  th«  hand. 


pALMMt  Keoion. 


Lnmbrtcalcs. 


Fig-.  245.— Tbp  Dnnal  Intcrossei  of  tbe 
Lvft  IlBDd. 


lutorossci  Pfllmareg. 
Interosjici  Borsalcs. 

The  Lumhrieales  (Fig.  244)  are  four  small  fleshy  fasciculi,  accessories  to  the 
deep  Flexor  muflcle.  They  ariiw  by  fleshy  fibres  from  the  tendons  of  the  deep 
Flexor;  the  first  and  second,  from  the  radial  aide  and  palmar  surface  of  the 
tendons  of  the  index  and  middle  fingers;  the  third,  from  the  contiguous  sides 
of  the  tendons  of  the  middle  and  ring  fingers;  and  the  fourth,  from  the  con- 
tiguous sides  of  the  tendons  of  the  ring  and  little  fingers.  They  pass  forwards 
to  the  radial  side  of  tho  corresponding 
fingers,  and  opposite  the  metacarpo-pha* 
laogeal articulation  each  tendon  terminates 
in  a  broad  aponeuro.<;is,  which  is  inserted 
into  the  tendinous  expansion  from  the  Kx- 
tensor  Communis  Digitorurn,  covering  the 
dofisal  aspect  of  each  finger. 

The  /n/TOffjtei"  Mnsdi-s  are  so  named  from 
occupying  the  intervals  between  the  meta- 
carpal bones.  They  are  divided  into  two 
sets,  a  dorsal  and  palmar;  the  former  are 
four  ill  number,  one  in  each  metacarpal 
space ;  the  latter,  three  in  number,  lie  upon 
the  metacarpal  bones. 

The  Dorsai  ludrMsei  are  four  tn  num- 
ber, larger  than  the  palmar,  and  occupy 
the  intervals  between  the  metacarpal  bones. 
They  are  bipennlform  muscles,  arising  by 
two  heads  from  the  adjacent  hides  of  the 
metacarpal  bones,  but  more  exteusively 
from  that  side  of  the  metacarpal  bono  which 
eorresponds  to  the  side  of  the  finger  in 
which  the  muscle  is  inserted.  Thoy  aro 
inserted  into  the  base  of  the  first  phalanges 
and  into  the  aponeurosis  of  tho  common 
Kxtensor  tendon.  Between  the  double  origin  of  each  of  these  muscles  is  a 
narrow  triangular  interval,  through  which  passes  a  perforating  branch  from 
the  deep  palmar  arch. 


MUSCLK3    AND 


Fig.  24$.— Tbe    Palmnr   Interossei 

of  Lt-n  lUna. 
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The  First  Dcriffil  TnUrosxous  maacle,  or  Abductor  Indicis,  i-t  larger  than  tko 
others.  It  is  flat,  triangular  in  form,  and  arises  by  two  beads,  separated  by  a 
fibrous  arch,  for  ibe  passage  of  the  radial  artery  from  the  dorMura  lo  the  palm 
of  the  hand.  The  omer  head  arises  from  the  upper  half  of  the  ulnar  bonier  of 
the  first  metacarpal  bone;  the  inner  head,  from  alruoat  the  entire  length  of  the 
radial  border  of  the  second  metacarpal  bono;  the  tendon  is  inserted  into  the 
radial  side  of  the  index  finger.  The  second  and  third  dorsal  interossei  are  in- 
serted into  the  middle  finger,  the  former  into  iw  radial,  the  latter  into  its  ulnar 
side.    The  fourth  is  itiserled  into  the  ulnar  side  of  the  ring  finger. 

The  Palmar  Interossei,  three  in  number,  are  smaller  than  the  Dorsal,  aod 
placed  upon  the  palmar  surface  of  the  metacarpal  bones,  rather  than  boiwccn 

them.  Tliyv  arise  from  the  entire  length  of  the 
metacarpal  bone  of  one  finger,  and  are  inserted 
into  the  aide  of  the  base  of  uie  first  phalanx  and 
Bponeurotio  expansion  of  the  common  Kxtensor 
tendon  of  the  same  finger. 

The  first  arises  from  the  ulnar  side  of  the 
second  metacarpal  bone,  and  in  inserted  into  the 
same  side  of  the  index  finj^er.  The  second  ariaei 
from  the  radial  side  of  the  fourth  metacarpal 
bone,  and  i^  inserted  into  the  same  side  of  the 
ring  finger.  The  third  arises  from  the  radial 
side  of  the  fifth  metacarpal  bone,  and  is  in&erted 
into  the  same  side  of  the  little  finger.  Prom 
this  account  it  may  be  seen,  that  each  finger  is 
provided  with  two  Interossei  muscles,  with  the 
exception  of  the  little  finger,  in  which  the  Ab- 
ductor muscio  takes  the  place  of  one  of  the 
pair. 

Xcrves.  The  two  outer  Lumbricales  are  sup- 
plied by  the  median  nerve ;  the  rest  of  the  mus- 
cles of  this  group,  by  the  ulnar. 

AcUom.  The  Dorsal  Interossei  muscles  ab- 
duct the  fingers  from  an  imaginary  line  drawa 
longitudinally  through  the  centre  of  the  middle 
finger;  Hutl  tlie  Palmar  Interossei  adduct  tbo 
fingers  towards  that  line.  They  usually  assist  the  extensor  muscles;  but 
when  the  fingers  are  slightly  bent,  they  asaist  in  fiexing  them.' 

SURGICAL  ANATOMY. 

Til*  sludont,  biiviDtr  cr.mpleted  i\w  clisseclion  of  the  niBscles  of  the  opp«r  extreorily.  #l>ooM 
roDsiOi^r  tbo  cffooU  Ukely  u>  be  prcxlucetl  by  ihc  action  of  tliv  various  muscles  in  rmcture  of  the 
buDce. 

Id  considerinK  tlw  actionp  or  the  various  mtiscica  upon  FmiUtnt  of  the  Vppf  Kxtremity,  I 
have  Bclecifd  ihv  otuit  cvmiuva  Torms  of  injury,  botli  fur  illubLmtiua  and  dcscriptioD. 


•  U.  DacbeDDQ  (rircB  k  ililTcreDt  accaont  of  tbo  mechaaiom  af  the  eitension  of  tbc  flni^ 
and  at  the  ai'tion  of  (he  intproaaoi  onKclCft  from  th:it  usiinlly  uctfitcd  AecordiDK  tu  hien.  ibo 
extensor  L'omuniotH  (lui^'itonim  acXs  R,ImoEt  entirely  no  thp  Smt  pba1«nfrc*.  eitttuiQU  i>r  ibc 
second  aorl  thiinl  phaliinirc^  lifinir  i-ffrrli'il  hv  the  iDtcroSM-t  nmoi-lo"'.  irtiich  nlsn  act  to  a  cnlAiii 
extent  iih  flexors  uf  llic  first  pliahnires,  'rhixBetion  of  the  inlPrnjuwi  is  sdililinDsl  1«  tbrir 
action  i&  ab(]u<;tiiin  mid  luMmlinD  l"  Phyxiologie  des  Mnur<?nK-Dtii,"  pp  ?CI-23H].  M-  Ihi- 
cbvuD«>  vivw  uf  \hv  arlinn  of  thrac  muHvles  rnrtainlv  fkriv-ps  noppott  from  tfan  pbcnoDM-n 
observed  in  leai!.pul«y  iiml  frotn  ihi-  resnits  of  imlvaniziDfi  the  comrDon  exICniwiT  Bud  the  inter- 
pswi  08  Dr.  W,  Oplc  bus  bfpa  kind  f^nimjrh  to  point  oal  to  me.  Thns  tko  in  n  riu-e  rrUlnl  by 
Mr  HutrhiniU)n.  in  whidi  Ihi-  n\a:\T  nerve  had  been  divided  below  the  part  froni  whicli  ikf  vx- 
tcnwr  commnab  wnx  auppliLs)  fund  thfrr^forc  the  interos->ei  iren*  paralyzed  whilo  \hv.  rJCtros»r 
.  Bcted],  "the  fintt  phitUn^M  wi-n-  l>PDt  hnikwtirds  no  the  mptnrarpa)  hoaiv"  (extended)  "«kilB 
^the  ADg«ra  wcru  curved  into  tb«  pslm"  (wuond  and  third  phtdnngca  dexed).—  Landtm  SMpitat 
Jt^fftM,  vol.  iii.  p.  307. 
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Fi;.  247.— Fracture  of  the  )iliddle  of  Uw 
*.'lavicle. 


1 


Frmctiirei  of  tbe  Havirle  is  no  cxcwdioKiy  common  ■ccitirol.  rod  m  oinally  caimei)  by  iatlirect 
tiijl«Mw-«.  AS  a  TmII  iip'kD  ih''  KhonMer;  it  occAAioonllv.  hnwever.  ocean  from  dirrrt  forcr.  lu 
mwl  a»f3i>l  jinaaljon  is  ju»t  eilvroul  Iv  llie  ceotrv  v^  Ihc  booc.  but  it  nay  w^L-ur  at  the  alerna] 
or  «£n>mi>l  t-i»!. 

Pnctnrv  »( tlie  middie  of  the  clavielf  (fiff.  '14')  is  alwaye  atl^wli-il  wilh  corwid^THhle  di«|i!a<-e. 
au-aU  the  nulrr  rrurmt-ol  bciDg  drawo  rlnvrnwnrils.  TonranJa.  atnl  initards  ;  ita-  loocr  fragni<l)t 
Blijrblly  tipwnriU.  Tbe  oul«r  TnttnafOt  is  dnwo  down 
by  ibe  wei^chl  of  the  4irm.  alti)  lli«  fectinn  ^f  \\if  \h:U 
toid,  anil  furwurd^  not]  inwards  by  the  I'lTioralis 
MtDor  aail  SutK-ltinus  taasclM :  the  lonC'r  rrapmirnt  is 
nDchtly  ruiavd  hy  ihv  Sicrno-cletdo-oiaiiiuit].  bill  only 
to  It  v«rv  limitrd  ctlfDt.  ^»  (he  attachnwDt  of  th« 
eoato-clavit-ular  liiniiiiriic  and  IVflomlii*  Major  biilaw 
aoH  ia  fmal  woald  pn^vfut  any  very  gt*n\  dinplMc^ 
EoeDt  apwiinltu  Thi>  rau!M-s  of  dispkrcnent  bavin* 
bevu  ssc^rtujocd,  it  i*  triLtr  lo  apply  tliv  nppn>[irtii(n 
trv^tiDi'nL  The  ontRr  fm*frniVDl  ih  to  he  drawn  ont' 
wmrdn.  and,  tO|{«th>;r  with  tbv  vrnpnU.  rnisvd  u|>w»nla 
to  ft  tcvrl  with  the  inner  fragnu'm.  and  rciniDed  ia  that 
positioQ. 

lo  fractarp  nf  the  acromial  fnd  of  Ihf  etavM^, 
between  the  roaoid  nod  tmpeeoid  ifffnnteotd.  only 
iliicbt  di^pUf!'.-!!!!?!)!  oc('i)r«.  as  Th^-^r  lipim^'Ota,  frfitn 
(heir  oblique  losurtiuo,  serve  to  hold  Uoth  portioiu  of 
(be  bone  in  kppo«ilian.  FrAclurc.  also,  of  th«  atrni-d 
tnd,  ioleriMl  to  the  co«tu-clavicular  Upamcnt,  is  at- 
teDd«-<l  with  obly  R[i)!;ht  dittpUccnfnt,  thU  lijianent 
aerviov  to  retain  (he  fraib'inents  in  clu«e  apponiiiun. 

Fractarc  of  the  •lerom-m  prorcM  anaally  arises 
from  viuteoce  applied  lu  the  upper  and  outer  part  of 
the  sfaoiildcr ;  it  is  fcencrally  known  by  lh«  rot  nudity 
of  the  Kbuolder  bein^  lrj«t,  from  the  Deltoid  drawioff 
the  fnu:lur(>d  portion  downwurd^  and  forwarUs;  and 
the  dlapUcirravQt  may  eiuily  Iw  diM<:ovon>d  by  iraciajf 
the  ournn  of  the  •.-luncle  outwarij^,  when  the  fniif- 
meol  wiU  be  fouad  reitiufr  on  the  front  iind  upper 
p«rt  of  the  b»ad  of  iIk  humerus.  In  order  to  n-Ux 
the  anterior  and  out^r  RbrrH  of  thi*  I'dtoid  [ihi-  opposian  mimcV),  1h«  am  shnaM  be  draim 
funrards  ncrooa  the  ehrat,  and  the  vibow  well  rnised.  so  that  Ihc  beud  of  the  bone  ntuy  press  the 
acruffliuo  prorewi  iipwiird».  tuid  n'tain  it  in  it«  poKition. 

Frawtura  of  ihe  ctrarotd  jirorejix  ts  un  exlrvmcly  rare  accident,  and  i?  neoally  e»uaeil  by  a 
ihirp  blow  on  tlift  paijut  nf  tbt-  Hhoiddor.  I>ii>pUc<'ii)<-ot  ii  here  produced  liy  tlie  combmrd 
•olioilt  of  the  Pectonilia  Minor,  ahorl  lieud  of  the  Bit^epii,  and  l.onco-brai-hidliH,  the  former 
oianrle  dniwins  the  frajpnent  inwiinK  and  (hi-  Inltrr  di- 
rectly downwards.  Ike  nmounl  of  difpliii-emeut  beiOK  liniit*.-d 
by  t)i«  couneclioa  of  (hit  proirees  to  (b'e  acromion  by  means 
of  tbe  coraco-acromiil  lipimi'Qi.  In  order  to  relnx  these 
mttaclea  and  repUc«  the  rraffments  in  clone  appwilion,  tho 
forearm  should  bo  flexed  m>  as  to  relax  the  Biroitn.  and  thft 
arm  dmwn  forwards  iiud  inwanU  acro^  the  cbent  so  as  to 
relax  the  Cora«i»-l>rii^'hiiilifl  -.  the  hnmoniB  vbunld  then  bo 
p«ahed  upwards  nifaiuHt  the  contco-avrumiiil  liftament,  and 
the  arm  recoine*!  lo  ihitl  position. 

Fracture  of  the  ■I'l-itijmtr'ii  nrfk  rif  th-  Uuwrn*  within 
tbe  CApriiilir  lijcaiD'^ni  is  a  rare  aceident,  attended  with  very 
•llff^t  duipUceiaeut,  an  impaired  voudiUun  of  the  motions 
of  ibr  joint,  and  crepitui. 

Ftactui-e  of  the  mtrijuai  nttt  (Fip.  248)  is  tery  common. 
ts  attended  with  considr ruble  dispktemeDt.  uud  its  appeiir- 
aove«corre«puad  ^uinewhat  with  ihuise  uf  dislocation  uf  the 
heati  of  ihc  numerii.<i  into  the  axilla.  The  nnner  ftafnueat  is 
sligblly  vieruteil  under  the  coraco-srromiol  ligameot  by  ibit 
masclM  attached  to  tho  f;Ti*Hler  and  lexx'r  tu)>ercK>iLiea ;  the 
lower  fru|tmcnt  xa  drawn  lowardH  by  the  Peclurulis  Major. 
I^lLiKimua^  iKirni,  and  Tt-ri'i'  Major,  iiod  Ibe  liitmerux  i*  thii>wn 
nftltquety  uuiwards  from  the  Hide  by  the  Ikdloid.  and  oera- 
•UWaIIy  elevated  HO  as  to  t)riijt'<'l  beneath  mid  in  front  of  the 
coracoid  pruccsH.  The  (lefurraity  is  reduced  by  Gxinjr  the  »houlder,  anddrawinpihe  arm  oit- 
Ward*  and  dnwawardii.  To  (-'ouuleniL-t  tbe  MpiMMiiii)^  muHcleM,  and  to  keep  tbe  rraj^eutx  in  pooition. 
the  arm  should  be  druwn  from  the  side,  and  pasteboard  siplints  applied  on  ltj<  four  "ide*  a 
large  conicttl'Shaped  pad  should  be  placed  in  the  axilla  wilh  tbe  base  turned  npwardn.  and  (bv 


346.— prnctare  of  the  SurKiCa) 
Neck  of  tb«  Hnmerui. 
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elbov  approximiktffl  tn1h<^mde.  Ani)  relninpt!  thpre  hyabmad  roller  pnMMl  round  th«  <4hi  :  the 
r<>r«ami  eliould  ttii-n  b<3  Q«iccl,  nii<J  tht'  hiioi)  Eiipport«d  io  a  slior.  cure  being  tukeo  Dol  lo  nue 
Ihe  clhon.  oiherwisi?  the  lower  frnjirmr-nt  mftv  be  displa^^d  npwikrdi. 

In  rrncturc  of  ibt;  tha/t  of  the  ktimerus  below  tbe  iiusfirtioD  of  the  Pectoraliii  Major.  Laliasinu 
Horai,  andTorc-s  Mtyor.  nod  utiovc  ihcinwrlion  of  the  Deltnjd.  Iborc  Ja  also  ^ooftidcrahlc  dt-fomtty. 
tbv  upper  fminiipnl  bpiUK  drown  mwardH  by  ihe  Bret-meDtiooed  tnasclee,  and  the  lower  Xn^mtuX 
it[iw&rn3  nnd  outwards  hj-  tlK"  I't-ltoid,  producing  RhortrniDg  of  the  limb,  and  a  coouderable 
jiroiutDcnce  at  tbe  aoat  of  fractore.  from  the  fractared  eods  of  the  bono  ridiq;  oTOr  our  niMtlhpr, 
CKpt'Cinlly  if  the  fmvttiro  tnkcs  pincc  in  an  ohU(|U«  dirvclinn.  Tbc  fragnfrata  naaj  be  hronjHit 
into  apposition  by  cxteaiiiua  from  tbe  elbow,  nod  retained  ia  that  poviUoD  by  aduptiag  ihi:  oaaie 
moaos  us  Id  tbc  prcccdiui;  iqjary. 

In  friu:iiire  of  tliv  thn/l  uf  ike  hitmcrrv*  JiDniediatcly  below  the  insortioo  of  ibo  Pi'ltnid.  thp 
AiDDuat  of  drfcjrtDLty  dcpcDuH  greatly  upon  the  direction  of  the  fractore.  If  the  frnvlon*  oicura 
ill  a  lnin»vi>r)>e  din^cliuu.  onljr  piii;Iil  displacement  occont.  the  upfH-r  fhi{na<^Dl  Ix'in^r  drawn  ft 
little  furwurda  ;  bnt  in  nb]i(|ue  fnxLure.  Ihr  comhim-d  acliona  of  Die  Jlicejiit  and  JtrarhinltM  Av.Xu 
VMS  mtitirlt's  in  front,  and  tliL-  Trici'pH  bi-hiiid.  dntw  apwardu  tbu  lower  impQeiil.  L-ansin?  tl  to 
^liilf  iiver  Oil:-  ujipur  frii^nii-iit,  i-Llliur  liurhwiirdK  or  furwurds,  atcurdiug  to  the  dirvi:ti»a  of  llui 
frai-lurt'.  Simph^  eKttn.<!ioii  reduc^fi  thedefnrmilr,  and  iJie 
applii  uliun  of  fiplioli*  uu  ihe  fotir  eidps  of  thi-  nrm  wiU 
rrtain  the  fnifrnii-nts  In  nppnpilion.  C«tv  RhnuM  bp  taken 
Dot  li'  niifu  theell'ow;  but  the  furearn]  nud  hand  may  Lio 
snpp^rted  lO  a  Klitijr. 

Fr<trture  of.  (be 'inmyi-tis  (Fip.  1149)  immediately  above 
the  fCindyW  dewrvi-s  wry  Httrotiro  coiwidi^nittf>n.  as  the 
ReEieral  appearances  correspond  soinewhiit  with  ihow  pro- 
duii'd  by  gopamlinD  of  the  eni;)hy!<!8  of  thi<  hnmerntt.  and 
with  those  of  diiiIoeuli»n  uf  tlii^  nidiii»  and  uLnu  baekwurds. 
If  the  direcliun  of  the  fraiture  is  obU(|ni.'  from  ft)*!.*'*'. 
dotvQWtinM.  and  forwardB,  the  lower  fruvmeiit  is  drawn 
il)iwunl!i  iiDil  biinkn:«ntft  by  Hie  Iknchiidi!'  Anlicax  cmd 
Bleeps  tu  fn»nl.  ami  ibe  Tru'ejic  behind.  This  injory  may 
be  diapnosed  from  diHloenlioo,  lix  llii-  iupniwe«l  mobilily  in 
frueiurc.  ihe  exiKli'iirii  of  crepitns.  mid  ibp  fuel  of  Iho 
deformity  liein^  rpim-ilii-d  tiy  cxiensiuii,  on  the  disconlinn- 
ance  of  whirb  it  i*  repmdiici'd.  The  a^e  of  tlio  iialient  18 
of  imporliinc'c-  io  difiint'iiishitiK  this  form  of  itguri  from 
nepnriiiion  of  the  epi[vh>--<j«.  If  fraeliire  occurs  in  ihe  op- 
posite direction  to  lliiu  shown  in  the  atcornpuuytntr  fiiurv, 
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249.— Fracture  of  the  IlDnem 
above  the  Cond  7 


m  l1tiKurctr>  :■: 

a  cousidepubk'promiticnre  in  frimi ;  unil  iIil'  ujiper  fraumunt 
projects   backwurds  beneath   the  Ivndon   of   tbe  Tricepa 


: 


tbe  lower  fm^inoat  in  drawn  iipKurdr>  :ind  forwards,  cam^inir 

a  couisid 

projects 

musclo. 

Fnicliire  of  the  cornnoid  prort-ts  o/  the  Wnra  i»  an  ac- 
cident of  rare  oceurniifc,  and  is  n^fitally  caUFcd  by  rioleot 

:ii.tit>u  of  (he  Brachialis  Autieus  muscle.  The  iimouot  of  di.<iplaccment  rarioa  according  to  the 
extent  of  the  fniciiin^'.  If  the  tip  of  th«  procv^s  only  ia  broken  off,  the  fragment  le  drawn  ap- 
wardu  by   the  Itnuliiiili*    Anlicw*  on  a  level 

with  ill*'  coronoid  dcpreaqioa  of  the  humerus.  o'tO, Fracture  of  tbe  OlecnooD. 

and  the  power  of  tlejiion  i«  ptirlially  lo«(.  If 
the  proees*  is  broken  off  near  lis  root,  the 
fntgineot  is  still  di^idnecd  by  tbe  same  musck- ; 
at  the  )tamc  time,  on  eAicading  the  fore&rm. 
partial  dii^loeatiun  backwards  of  tbe  ulnit 
oeenr«  from  tho  action  of  the  Trit-eps  muscle 
'I'hc  uppropriule  treatment  woiiLd  lie  lo  ndax 
the  ItrHi'hinlis  Antictif  br  flexmu  ihf  foreunn. 
and  to  retnio  the  frapmi'iii?  in  it]i]tuHilton  by 
keejiin^  the  arm  in  tbi»  position.  Union  ia 
gouemliy  ti^mentotaa. 

Fracture  of  the  rjfcrimnn  proeffi  (t'lR.  2Sfl) 
is  u  more  frefinenl  ncpidrnt.  ond  is  raased 
either  by  violent  action  of  ihe  Tnceps  muscle, 
or  by  a  fall  or  blow  upon  tho  point  of  the 
elbow.  The  detached  fraj;raenl  la  di"plated 
npwtirds.  hy  the  action  «if  iheTricepsTunselfl. 
from  half  an  inch  to  two  tnr-h('< :  tnc  promi- 
ncDL'o  of  the  elbow  is  ron.seqoenl!y  Wt.  and  a 
dp«p   h'Mlow  18  felt  at  ihe  hack   part  of  the 

joint,  which  is  mnch  inrrensed  on  tie \inp:  tho  limh.  The  patient  at  the  <ianie  tine  loseii,  mr-rt  tu 
lefB,  tbe  power  of  fr-iteudiutf  the  fori-iiriii.  The  trenimeui  consists  in  relaxiiiii  the  Triceps  by 
cMcnding  the  limb,  and  retciinin^c  it  in  the  exIeDded  position  by  means  of  a  long  straight  sphol 
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kftplicil  t<i  ihr  Troat  uf  lW  arm ;  thf  frapncntB  arc  lliM  broajrht  Into  cImc  ftppo«ttinB.  htd  miiy 
bf  furlbirr  ftppniximatei]  by  ilruiwiag  dowo  ibe  upper  rmfOeDI.     t'oioB  U  irciiertilljr  Mjcainvntgiu. 

t'ntctuiv  vl  iIm  ftrrk  uf  tht  radiu*  is  do  cxcectliDf:)y  ran*  acci^lrnt.  aiii)  if>  iri-nerclljr  CADHtd 
Ity  liincX  vioji-afc  1(8  diaf!uii!<i»  )»  »»Dirwhut  obscure,  oo  uccouDl  of  tb?  tili):bl  •n-foimity  viable: 
ifw  injunii  [>iiM  liciDii  fturrouuded  by  u  lur^  Dunb^^r  of  mDBclc« ;  but  tb«  movi-aii-Dl«  of  |)roBft> 
ii'iD  kitd  siijiitiAiion  utr  (•atiirly  )u«t.  The  upper  IVsgnieDi  »  drawn  oitWBnte  by  ibe  .SiifpiDttor 
Krevis.  ils  rsU-ot  nf  ilij-iilacement  beinp  limiled  by  the  allnihim-nl  of  the  oHncnlar  litfament. 
Tltc  Invor  fTAtrtnont  U  drawn  forwurtN  mid  filivli:ty  u[iwardi^  by  tb«  Uicrt))^  und  iiiwar(li<  by  the 
I'ronivtur  l(ddii  Tvm^,  il"  diMilurvmi  nl  furw&rdB  aud  upwortlH  LipIdk  roiiuterarlcd  in  »i>tn»  drum 
bv  t>i«>  StipinAlor  IIn>viK.  The  ln.-atiii<-D(  i.->M^ntiul1y  <-iin»i»l!>  in  nduxinp  lhi<  liicfpf.  &(i|iiDator 
Uresis,  hdJ  l*roaator  Kudii  IVrr*  raui^lcs,  by  HexinK  Ibi'  forvjinn.  aud  placiriK  it  tn  a  ptmilioa 
midway  l>i't«i-<-n  prr'nuttoa  aod  supinatioD,  extvoHioo  faftving  bcva  previously  made  ao  u  to  bring 
the  port*  iu  apposiUen 

FriM:ture  of  tbr  raili^t*  jFijt.  iS\  ]  in  mnrc  cntamna  thnn  fracture  Af  tbc  ainn.  nn  accnnnt  of 
ihe  cona^i-lfoD  of  the  formrr  botte  with  the  wrist,  l-'mclura  of  the  ttlmd  of  lh«  radiui  m-ar  iU 
rt-mn-   may  occur   from   dirwt   Tiidciifc  but 

more  ffeincnlly  fMin  a  fjll  forwanh,  (hi:  Pi;.  251. — Fracturv  oftbo  Shaft  vftbe  B;idiu. 
wriitht  of  the  boHy  l>pia*  rcii'ived  on  the  wri'>t 
and  haad.  The  iipper  fru^'ment  is  drawD  np- 
ward*  by  ihc  Uicepa.  and  inw.ird*  by  thi'  I'ro- 
nator  Railit  Terea.  hoMiiiff  a  posiiiou  midway 
bclwm-u  |froD:itioa  and  mipiaiitiun.  and  a  d^ 
pnx  of  rulni*»x  in  the  a[ipv'r  hiitfof  the  foKarm 
in  Ibu*  prudacfd  :  tbi*  lower  frafjOKral  is  drawQ 
downwaids  aud  inwanle  towardtt  the  tilDa  bj 
lfa«  I'raoaLor  (Jundraliis,  and  thrown  into  a 
Slate  of  pronatioQ  by  iheBtiuir  muerlc:  at  Ihe 
wame  time,  tbe  tiuiitnalor  I.Hinffua.  br<-UvutiuK 
ihc  Rtyloid  nroceM.  into  whU-h  it  is  intwrled,  will  B«vft  to  depress  the  upper  cod  of  the  lower 
fraxraput  itill  mure  luwanln  ihv  tiluu.  In  order  tu  retux  the  opponiOK  mnsiOi-H,  ibe  rorr^iinn 
ohoiild  be  bent,  and  iha  limb  placed  to  a  po.^ition  miilwuy  between  prnnaUon  imd  eupjoaiton; 
the  fraclare  i»  thi-n  eii"i!y  retlm-vd  by  e.xleu^oii  froia  ibi-  wri»l  aud  i-lbnw;  well-pailik'd  niilmts 
fhoiild  then  be  applie<)  on  both  sidraofthe  forearm  from  the  elbow  to  the  wrist;  the  band  lieiriif 
alluwrd  Iu  fall,  will,  by  Its  own  wright.  coanlenirt  tli«  action  of  (be  I'roiiattir  Qiiudraius  aad 
Sapinalor  Lnuf^in,  und  f>levutc  tlte-  lower  fni;;i»eiil  to  lln-  level  of  the  upper  noe. 

rractur«  of  the  fh-i/l  of  ihe  vina  is  not  a  common  accident ;  it  tn  usually  eauxed  hy  direct 
Tiolence.  The  more  prolecte*!  inwiiion  of  ihe  ulna  on  the  inner  side  of  Ibe  limb,  Iha  i^reutrr 
Dtrenjtlli  of  its  fibuft.  and  ila  iDiiircet  coDneclion  with  the  wriiit.  render  tl  leps  liabU'  lo  Jojury 
than  tho  railing.  The  rni'.luri^  iituuUy  oetiir*  a  lillle  tieltiw  ihe  middle,  which  i<  ihe  we.iKost 
part  of  the  bone.  The  upper  fruirment  retsinB  it.i  nxiial  pri.qiiioQ:  but  Ihe  lower  fraifmi-nt  is 
drawn  ontwarda  towards  Ine  radius  by  the  Pronator  (jiiadralUF,  prmluciog  a,  wi-H-markcd  dc* 
prex-^ion  at  tbe  seat  of  IVaclare,  and  xomc  fnlneHs  on  ihe  donul  and  [lulmur  iiurr»(-e«  of  tb« 
Forearm.  The  fracture  a  easily  rvdnced  by  cxleusion  frotn  the  wrist  and  fore'trm.  The  foreiirm 
should  be  flexed,  and  placed  in  a  positioa  mHlwar  between  pr<tDaiion  and  eupinuiioa,  and  well- 
pitdded  apliats  applied  from  the  elliow  to  the  ends  of  ihe  linjrera, 

Fracture  of  the  thaft'  f/thf  rfuiiut  ami  iiinri  Itujtlhrr  is  not  a  Terr  rommoo  aet  ident :  it  may 
arise  from  a  direct  Wow.  or  from  indirect  violence.  The  lower  fragiiieiils  are  drawn  upwunls, 
sonelimes  forwards,  somelimea  bacVwards.  aecordinfr  to  ihe  direction  of  the  fnielnre,  by  tbfl 
combined  actions  of  the  Bexor  and  exteofwr  muscle!,  producing  a  dcfEree  of  fulness  on  tlie 
dorsal  or  palmar  mrfacc  of  the  forearm  ;  nt  the  Kitmi!  lime  the  two  fragments  arc  drawn  into 
contact  by  the  Pronator  Quadratus,  the  radius  in  a  stiito  of  prouulion;  ibe  npr>er  fruifmenl  of 
tbft  radius  Is  drawn  upwards  and  itiwiirds  by  the  [tieeps  and  Pronator  Hadil  Terrs  to  a  hiither 
level  than  the  uln:t;  the  upper  portion  of  the  ulun  it  v\\u\i\.\y  elevated  by  ihu  Uiaebialis  Aulit-us. 
The  fractnre  miy  be  rwbiccd  by  exivDMt>D  from  the  wrial  und  elbow,  anfl  the  furcann  should  be 
placed  iu  Ihe  ^um^j  po«ttion  as  in  fraciiire  of  the  ulna. 

Id  the  treiitmi'ut  uf  ijl  cases  of  fracture  of  the  bones  of  the  foream,  the  preatrst  care  is 
requifile  to  prevtrut  the  ends  of  the  booca  from  being  drawn  itiwarda  iowuidi>  the  interusMvis 
space;  if  (bis  point  n  not  Cdrefully  attended  to.  ihe  radino  and  ulna  may  become  anrhylt^Med. 
aud  the  miH-emenlt)  of  pronation  and  Mipiuutiun  entirely  1(>«I.  To  obviale  this,  ihe  rplinis 
applied  to  the  limb  should  he  welt  pndded.  so  as  to  pre«s  the  muscles  down  into  their  normal 
snuiition  in  the  uilerOBiHHiue  space,  and  ibns  oren-ol  the  upproiiuiatiim  of  the  fraimivut^. 

Fraclun'  of  the  /"icer  ewtf  (/  Ihr  milin*  {rig,  25*2)  i»  ndunlly  inllHl  C'Jhs'i'friiilurr.  \n>m  ihc 
nnuie  of  the  eminent  I>ublin  «ur)ireoD  who  firvt  accamlely  dei^eribed  it.  Il  is  genemlly  pn>duced 
by  the  patient  (ailing:  upi>n  tin-  bund,  wliieh  receivi's  the  intin-  wei);hLof  the  bo<lv.  Thts  frac- 
tnre usually  lakes  place  from  half  uu  ia*-b  to  an  inch  above  the  urticulnr  Kurfuce.  if  it  occors  in 
ih';  iidtill ;  but  in  tae  ehild,  before  tiie  afce  of  sixteen,  it  ii  ninre  rreouently  a  sepanttion  of  the 
e))ipbysis  from  the  diaphysis.  'llie  displu'^-ement  which  ii'  produced  is  very  coneider«blu,  und 
iiean  some  resemblnnce  lo  dislot-ation  of  the  rarpua  biu  kwiirds.  from  which  it  shnnld  be  raro- 
fully  ilisiin^ished.  The  lower  fnifimpnt  i«  drawn  upwntdF  and  b-.iekwanls  behind  Lbe  upper 
frmgnent  >iy  the  combined  avliooM  ol    ihe  Kujiiuiitor  Luojfits  and  the  Uexura  ami  ibe  extensors 
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or  the  thnmh  an<)  rnrT>iis,  prndnrinir  n  wcll-marlM-il  protDtncnee  od  the  back  of  tbc  n  ru.!.  «ri:h  i_ 
deep  dei>reB*ioii  iibovu  il.  I'b*)  upper  fmymi'tit  projtcts  rorwardi,  olU'u  liu-i-raling  iIh'  EUhstuui:!- 
(if  ihr  rronnluT  (jiiuitratus,  ami  is  ilrawn  lijr  lbi»  mniiole  into  i:\one  uonUcl  wiili  lli«  lim«r  cud 
of  ibe  ulna,  causiug  a  projectioD  do  the  oulcrior  eurfuce  vf  ibe  lorcartii,  imoMNliatGly  obore  ih6 

Fif.  2:i2.— l-'racUire  of  the  Lower  End  or  the  Buliiui. 


nu,  rrom  tbc  flexor  tomloD^  hviji^  thrnitt  funnnls.  Ilitti  fniclor^  mny1>c  iliMingriiehpd  rrom 
catiuD  bv  the-  derormily  being  renioTcJ  on  ninkincr  MifiioH'nt  (^KtcDaion.  when  rf^itHax  may 
be  occa»ioDt>fl}-  ilulcru>il;  at  tlw  snriic  lime.  ^^^  exI^'Dsioa  bciii|;  tliiicootniucd.  ihu  pDrtf  immr^ 
diutrlj:  resume  their  dpfanneil  iijipenniUi*'.  Tin-  nip"  of  ihc  patient  will  bI»o  luni&t  in  u«l(imiiiio; 
whpiber  the  iujnry  Lt  fmctnrc  ur  ti-jmnitlun  of  ibo  epiphv»i«.  Tlic  trciklinonL  cnnnsia  is  Aexutj^ 
tbc  foreami,  sod  makiD)t  powerful  eKteatiion  from  (be  wrist  ttn<t  rlbnw.  ilrnreixiiiif  Mt  th«  SMUi 
lime  the  mdiiU  isidu  of  Uiu  bantl,  anil  rotaiauis  ibc  parta  tu  that  piwition  by  well-pitddf  d  puTut 
<A(i;)«(  splints. 


MUSCLES  AND  FASCIA  OF  THE  LOWER  ESTBEMITY. 

The  Muscles  of  the  Lower  Extremity  are  subdivided  into  groups,  corre- 
aponding  with  ilie  dUTcrent  rcgiona  of  the  limb. 

Iliac  Region.  Obtnrator  Intcmus. 

Psoas  Magnus.  Gemellus  Inferior. 

Psoas  Purvoa.  Obtnnitor  Ext«rnuB. 

Iliaous.  Quadraliia  Fenaoria. 


TmoH. 

Anterior  Fannral  Uffjion. 
Tcn.<»or  Vagitim  Femoria. 
Snrtorias. 
Rectus. 

Vastus  Externus. 
Vastus  Intei'uuu. 
Crureus. 
Subcrureus. 

Internal  Femoral  R^ffion. 
Gracilis. 
PectineUR. 
Adductor  Longos. 
Adductor  Brevis. 
Adductor  Magnus. 

Hi  P. 
Ghtleul  Ue'jion. 
Gluteus  Maximus. 
Gluteus  Medius. 
Gluteus  Mitiinius. 
Piriformis. 
Gemellus  Superior. 


PmterioT  Femoral  Region. 

Biccpa. 

Semitendinosus. 
Sem  i  membra  Q  osus. 

Leo. 

Anterior  Tihio-Jibular  Rejion. 

Tibialis  Antirus- 
Exlensor  Proprins  Pollicia. 
Kxten!K>r  Longus  Digitorum. 
Peroneus  Tertius. 

Posterior  Tibio-fihular  Region. 
Suprrjicial  Layer. 

OastrocnemiDB. 

Sol  ens. 
Platitaria. 

Deep  Layer. 

Pop  lite  ua. 

Fle.tor  Longua  Pollicin. 
Flexor  Loiigus  Bigilorum. 
Tibialis  Posticus. 
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Fibular  Region. 

Peroneos  Loo^s. 
Poroueua  Brevi& 

Foot. 

Dorsal  Itfjion. 
Extenaor  Brevia  Digitorura. 

Pkmiar  Region, 
First  lAiyrr. 
Inctor  PoIHcis. 
cor  Brevis  Digitoroni. 
FAbductor  Minimi  Digiti. 


Flexor  Accessurius. 
Iiuuibricales. 

Third  Layer. 

Flexor  Brevis  Polliuis. 
Adductor  PolHcis. 
Flexor  Bruvis  Minimi  Bigiti. 
Traasversus  Pedis. 

Fourih  Laytr, 
The  InUrossei. 


luAC  Begiov. 
Psoas  Parvas. 


HiacQs. 


Paoaa  Magnus. 

Ds'uetlion.  Xo  <letaiU'd  dv^criptloD  i»  roqntivd  (or  ihe  diH^rlioo  of  ilieHc  moBclea.  Oa  tlie 
r^ooviil  <i{  ihc  risccrm  frutn  tt;o  ubdoiatu.  tbej  ure  exposed,  covered  bjr  tbe  pcntuaeam  atiil  > 
tbts  Ittjrer  of  bcciit,  ihe  fascia  iliacu. 

The  iUfze  /aaeia  is  the  aponeurotio  layer  wbioh  lines  the  back  port  of  the 
abdominal  cavitv,  and  iuul(Me:s  the  Psoas  and  Iliacus  muscles  ttirouKhout  their 
whole  extent.  It  in  tliin  nbove;  and  bwomes  gradually  thicker  below,  as  it 
approaches  the  femoral  arch. 

Tho  jariion  investing  tht  Peoas  is  attached,  above,  to  the  ligaraeatum  arcua- 
lum  internum;  internally,  to  the  sacrum;  and  "by  a  series  of  arel)e«l  processes 
to  the  intervertebral  substances,  and  prominent  margins  of  the  bodies  of  the 
vertebrae;  the  intervaU  so  lefl,  opposite  the  cou^^tricted  portions  of  the  bodies, 
transmitting  the  lumbar  arteries  and  filaments  of  the  sympathetic  nerve.  Ex- 
ternally, this  portion  of  the  iliac  fascia  i.s  continuous  with  the  fascia  lumborum. 

The  j)ortiotv  invtsling  the  JUaaia  is  connected,  oxlernnlly,  to  the  whole  length 
of  iho  inner  border  of  the  crest  of  the  ilium ;  and  internally,  to  the  brim  of 
the  true  pelvis,  where  it  is  continuous  with  the  periosteum,  and  receives  iho 
tendon  of  insertion  of  the  Psoad  Parvus,  whea  that  muacle  exists.  External 
to  the  femoral  vo.-«cli5,  this  fiLH*!ta  is  intimately  connected  with  Pou|>arra  liga- 
ment, and  is  continuous  with  the  fascia  transversalis ;  but,  as  tho  femoral  ves* 
sels  pass  down  iuto  tho  thigh,  it  is  prolonged  down  behind  them,  forming  the 
posterior  wall  of  the  femora!  sheath.  Under  tlie  femoral  sheath,  the  iliac  fascia 
surrounds  the  Psoas  and  lliacus  muscles  to  their  termination,  and  becomes  con- 
tinuous with  the  iliac  portion  of  the  fascia  lata.  Internal  to  the  femoral  ves- 
sels, the  iliac  fascia  is  connected  with  the  ilio-pcctincal  line,  and  is  continuous 
with  the  pubic  portion  of  the  fascia  lata.  The  iliac  vessels  lie  in  front  of  tbe 
iliac  fascia,  but  all  the  branches  of  the  lumbar  plexus  Imhind  tt;  it  is  separated 
ftom  tho  peritoneum  by  a  quantity  of  loose  areolar  tissue.  In  abscess  accom- 
panying caries  of  the  lower  part  of  the  spine,  tho  matter  makes  its  H'ay  to  the 
famoral  arcb,  distending  the  sheath  of  the  P.<ioas ;  and  when  it  accumulates  in 
considerable  quantity,  this  muscle  becomes  absorbed,  and  the  nervous  cords 
contained  in  it  are  dit^secteil  out,  and  lie  cxposci)  in  the  cavity  of  the  abscess; 
tbe  femoral  vcasels,  however,  remain  intact,  and  the  peritoneum  seldom  becomes 
implicated. 

(Remove  this  fascia,  nnd  the  muscles  of  the  ilinc  region  will  be  exposed.) 

The  Psoa4  Magnt/Ji  (Fig,  254)  is  a  long  fusiform  muscle,  placed  on  tlie  side  of 
tbe  lumbar  region  of  the  spine  and  margin  of  tbe  pelvis.  It  arises  from  tho 
aides  of  the  bodies,  from  the  corresponding  intervertebral  substances,  and  from 
the  front  of  the  bases  of  the  transverse  processes  of  the  last  dorsal  and  ull  the 
lumbar  vcrtebrea.  The  muscle  is  connected  to  the  bodies  of  the  vertcbrsa  by 
five  slips ;  each  slip  is  attached  to  tho  upper  and  lower  margins  of  two  vcrtebnc, 


and  to  the  intervertebral  aubatanco  between  them;  the  sHpa  themselves  1)6107 
couuocled  hy  xhn  leudmouji  archea  which  exiejid  acrtfss  the  constricted  part  of 
the  botileti,  and  beneath  which  pa.ss  the  lumbar  arteries  and  sympathetic  nerves. 
These  tendinous  arches  also  give  origin  to  muscular  fibres  and  protect  ibo 
bloodvesMls  uud  nerves  from  pressure  during  the  action  of  the  mugcle.  The 
.first  slip  is  attached  to  the  coutigucns  margins  of  the  last  dorsal  and  fiivt  lumbar 
verlobrje;  the  last  to  the  contiguous  margins  of  the  fourth  and  fifth  lumbar, 
and  to  the  intervertebral  substance.  From  these  points,  the  muscle  passes  down 
acroiss  the  brim  of  the  pelvia,  and  diminishing  gradually  in  size,  passes  behind 
Foupart'a  Jigameut,  and  terminates  in  a  tendon,  which,  af\er  receiviDg  the  fibres 
of  the  lliaoua,  is  inserted  into  the  leaser  trochanter  of  the  femur. 

JieUtiioris.  In  the  lumbar  region.  Dy  its  anterior  surface,  which  is  placed 
behind  the  peritoneum,  with  the  ligamcntum  arcuatum  internum,  the  kidney, 
Psuaa  Parvus,  renal  vessels,  ureter,  spermatic  vessels,  geuilo-crural  nerve,  the 
colon,  and  along  its  pelvic  border,  with  the  common  and  external  iliac  artcrv 
and  vein.  By  its  ^xisterior  surface,  with  the  transverse  processes  of  the  lumbar 
vcrtebrra  and  the  Quadratus  Lumborum,  from  which  it  is  separated  by  the  an- 
terior  lamella  of  the  aponeurosis  of  the  Transversal  is.  The  anterior  crural 
nerve  is  at  first  situated  in  the  substance  of  the  muscle,  and  emerges  from  its 
outer  border  at  the  lower  part.  The  lumbar  plexua  is  situated  in  the  posterior 
part  of  the  substance  of  the  muscle.  By  its  inner  suU,  the  muscle  is  in  relation 
with  the  bodies  of  the  lumbar  vertebr»,  the  lumbar  arteries,  the  sympathetic 
ganglia,  and  their  branches  of  communication  with  the  spinal  nerves;  the 
lumbar  glands;  the  vena  cava  on  the  right,  and  the  aorta  on  ilie  left  side.  In 
the  thigh  it  is  in  relaliun,  in  front,  with  tlie  fa.scia  lata;  behind,  witli  the  cap- 
.snlar  ligament  of  ihe  hip,  from  which  it  is  separated  by  a  synovial  bursa,  which 
sometimes  communicates  with  the  cavity  of  the  joint  through  an  opening  of 
variable  size;  hy  its  muff  Aorrf«-,  with  the  reulineus  and  the  femoral  artery, 
which  slightly  overlajw  it;  by  its  ouia-  lordtr,  with  the  anterior  crural  nerve 
and  Iliacud  muscle. 

The  Psoas  Parvu-i  IS  a  long  slender  muscle,  placed  in  front  of  the  preceding. 
It  arif^csfrom  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lumbar  vertebra-, 
and  from  the  interverlebral  substance  between  them.  It  forms  a  small  flat 
muscular  bundle,  which  terminates  in  a  long  flat  tendon,  inserted  into  the  ilio- 
pectineal  eminence,  and  continuous,  by  its  outer  border,  with  iho  ilinu  fascia. 
This  muscle  is  present,  according  to  M.  Thcile,  in  one  out  of  every  twenty 
subjects  examined. 

Relaiiora.  It  ia  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligi- 
mentum  arcuatum  internum  ;  it  rests  on  the  Psoas  Magnus. 

The  /liactis  is  u  flat  radiated  muscle,  which  fills  up  the  whole  of  the  intenud 
iliac  fossa.  It  arises  from  the  iliac  fossa,  and  inner  margin  of  the  crest  of  the 
ilium;  behind,  from  the  ilio-lumbnr  ligatiient,  and  base  of  the  sacrum;  in  front, 
irora  the  anterior  superior  and  anterior  inferior  spinous  processes  of  the  ilinm, 
from  the  notch  between  them,  and  by  a  few  fibres  from  the  capsule  of  the  hip- 
joint.  The  fibres  converge  to  bo  inserted  into  the  outer  side  of  the  tendon  of 
the  P.'sou'is,  some  of  them  oeing  prolonged  into  the  oblique  line  which  extends 
from  the  lesfier  trochanter  to  the  linea  aspera. 

Jieittiions.  ]Vithin  ifie  pehis:  by  ils  anfrrior  mr/ace^  with  the  iliac  fasciflf  which 
separates  the  muscle  from  the  peritoneum,  and  with  the  external  cntanoous 
nerve;  on  the  right  side,  with  the  eoicum;  on  the  left  side,  with  the  sigmoid 
flexure  of  the  colon.  By  its  posterior  eur/aef,  with  the  iliac  fossa.  By  its  iwtcr 
hortier,  with  the  Psoas  Magnus,  and  anterior  crural  nerve.  In  the  thigb,  it  is  in 
rolaiiun,  by  '\X»  anterior  iur/ace^  with  the  fascia  lata,  Rectus  and  Sartorius;  be- 
hind, with  the  capsule  of  the  hip-joint,  a  synovial  bursa  common  to  it  and  tbe 
Psoas  Magnus  being  interposed. 

Nrrvea.  The  Psoas  is  supplied  hy  the  anterior  branobes  of  the  lumbar 
nerveo,  the  Iliacus  by  the  anterior  crural. 
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Actions.  The  Paooa  ond  lliacus  muscles,  acting  from  above,  flex  the  thijjh 
upoD  the  pelvis,  and,  at  the  same  time,  rotate  the  lemur  ouCTraniU,  from  tbc 
obliquity  of  their  iunertioQ  ioto  the  ioner  and  back  part  of  that  booe.  ActiDg 
from  below,  tbo  femur  being  fixed,  tlio  muscles  on  both  sidea  bond  the  lumbar 
portion  of  the  spine  and  pelvis  forwards.  They  alsoaerre  to  maintain  the  erect 
position,  by  supporting  the  spine  and  pelvia  upon  the  femur,  and  assisi  in  raia* 
Uig  the  trnnk  when  the  body  ia  in  the  rccuml>unt  posture. 

The  Psoas  Parviu  is  a  tensor  of  the  iliao  faiwia. 

AuTERioa  Fbmobal  Reoios. 

Vastns  Extcmaa. 


Tensor  Vaginas  Femoria. 

Sartoriuii. 

Rectus. 

Subcrureus. 


Vastus  luieruus. 
Croreus. 


TfiBtfciion.  To  expoM  thn  miAclrs  and  IWis  is  tliU  region,  make  an  incldoo  kloDj^  Poo- 
part'*  iJKaflirnt,  fntm  the  spine  of  tho  ilnim  to  the  ptilH-a,  n  vrrliirnl  iDriiiiiiii  from  tli«  rvntre  of 
thU.  sliing  the  niddip  tioc  of  thn  this;h  To  Wlow  the  knctsjoint.  and  «  tnmtrureo  incision  from 
ibt"  inni-r  to  iho  ©olcr  bhIc  of  Ibe  left,  nt  the  lower  end 
of  th«*  rerlical  incinion.  Ttii>  llek)i«  nf  inlcfniment 
banni;  hwo  ri.'inuT<.>d,  the  EuperScial  and  deep  fascia) 
•hoald  be  rxaminr>d.  The  more  advance  student 
filicNild  rommtmce  the  Rtndy  of  Ihia  region  by  aa  exa- 
minatiiia  of  the  KBatomj  of  fi.-ninrftl  hfroia,  and  8<-nr- 
pa'»  thiiaKle,  the  incisioas  for  the  disBQclion  of  ntuch 
•re  mcrkc-d  out  in  the  accompanjing  fi^re. 


Pip.  2iS.— rtiMMtion  of  Lower  Ex- 
trcimtj.    Front  \*icir. 
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Fateitt  of  tKe  T/tigk.  The  superjkial fasna 
forma  a  continuous  layer  over  ihe  whole 
of  tbe  lower  extremity,  consisting  of  areolar 
tisane,  containing  in  its  mc^hcs  much  adi- 
pose matter,  and  capable  of  being  separated 
into  two  or  more  layers,  between  which  are 
fonnd  the  auncrficml  vcs^cU  and  nerves. 
It  varies  id  tliickuess,  in  different  parts  of 
the  limb;  in  tlio  sole  of  the  foot  it  is  so 
thin    aa  to   bo   scarcely   demonstrable,   the  \    'I* 

integument  being  closely  adherent  to  tbo 
deep  fascia  beneath,  but  in  the  groin  it  is 
thicker,  and  the  two  layers  are  separated 
from  one  another  by  the  superficial  inguinal 
glands,  the  internal  saphenous  vein,  and 
several  smaller  vessels.  Of  these  two  lay- 
era,  tlio  superficial  ia  continuous  above 
with  the  superficial  fa-scia  of  tho  abdomen, 
the  deep  layer  becoming  blended  with  tbe 
iaacta  lata,  a  little  below  Poupart's  ligament 
Tho  deop  layer  of  superficial  fascia  is  inti- 
mately adherent  to  the  margins  of  tbe  sa- 
phenous opening  in  tiio  fascia  lata,  and 
pierced  in  ttiis  simntion  by  numerous  small 
blood  and  Ivmpbatio  vessels;  hence  thonaine 
eribri/orm /(ueia,  which  has  been  applied  to 
it,  Saboataneoas  barste  are  found  in  tbe 
superficial  fascia  over  the  patella,  point  of 
the  heel,  and  phalangeal  articulations  of 
the  toes. 

The  deep/fucia  of  the  thigh  is  exposed  on  the  removal  of  tho  superficial 
fawia,  and  is  named,  from  its  great  extent,  tho  fascia  lata;  it  forms  a  uniform 
investment  for  the  whole  of  this  region  of  tho  Jimb,  but  varies  in  thickness  in 
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different  parts;  thos,  it  is  thickest  in  tho 
upper  and  outer  i>art  of  the  tliiijli,  wbure  it 
receives  a  Jibroua  expansion  From  the  Glu- 
teus Maximua  muscle,  and  the  Teoaor  Va- 
ginioFemorig  is  inaerled  between  ita  layers: 
it  is  Tory  thin  behind,  and  at  the  upper  and 
innor  part,  whero  it  cavers  the  Auductor 
mnscloa,  ami  again  becomes  stronger  aroand 
the  knee,  receiving  fibrous  expansioos  from 
the  tendon  of  the  Biocpa  exterually,  and 
from  the  Sartorius,  Gmcilia,  Semiten^Hnosas, 
and  Quadriceps  Extensor  Cruris  in  front. 
The  fa.scia  lata  m  attaichcd,  abore,  to  Pot 
part's  ligament,  and  tlie  crest  of  the  ilium;1 
behind^  to  the  uiurgiii  of  the  Ktcrum  and 
coccyx;  internally,  to  the  pubio  arch,  and 
pectineal  lino;  and  l>c1ow,  to  all  tho  promi- 
nent points  around  the  knee-joint,  the  ooa^ 
dvTea  of  the  femur,  tuborosiiiea  of  llio  tibiai' 
and  head  of  the  fibula.  That  portion  whicl 
invests  the  Gluteus  Modiaa  (the  gluteal  ape 
neuToais)  is  very  thick  and  strong,  and  givi 
origin,  by  its  inner  surface,  to  some  of  !h( 
fibres  of  that  muscle;  at  the  urpor  bonlt 
of  the  Gluteoa  Maximus,  it  divides  into  two' 
layers,  the  upper  of  M-hich,  very  thin,  covers 
the  surface  or  the  Gluteus  Maximus,  and  is 
continuous  below  with  tho  fikscia  lata:  the 
deep  layer  is  thick  above,  where  it  blends 
with  the  great  sacro-sciatic  ligament,  thin 
below,  whore  it  sejiarates  tho  Gluteus  Maxi- 
mum from  tho  dwpor  musolcs.  From  the 
inner  surface  of  the  fascia  lata  are  civen  off 
two  strong  iiitcrniuscular  septa,  wnioh  are 
attached  to  the  whole  length  of  the  linea 
aspera;  the  external  and  stronger  one,  which 
extends  from  tho  insertion  of  tho  (Jlutou* 
Maximua  to  the  outer  condyle,  separates  tho 
VastusExlcrnusinfront  from  the  ehort  head 
of  the  Biceps  liehind,  and  gives  partial  origin 
to  those  muscles;  the  inner  one,  the  thinner 
of  the  two,  separates  the  Vastus  Intcrnus 
from  tho  Adductor  mu«:le-s.  Besides  iln-*c, 
there  nrti  numerous  smaller  septa,  separating 
the  individual  muscles,  and  inclosing  each 
in  a  distinct  sbeath.  At  the  upper  and  inner 
part  of  the  thigh,  a  little  below  Pou[>arL's 
jigament,  a  large  oval-shaped  aperture  is 
observed  afier  the  superficial  fascia  has  be«n 
cleared  oft':  it  transmits  tho  internal  raphe- 
iious  vein,  and  other  smaller  vessels,  and  \* 
termed  the  sapkcnout  opening.  In  order  more 
correctly  to  consider  the  mode  of  formation 
of  this  aperture,  the  fkscia  lata  is  desoribod 
as  consisting,  in  this  part  of  the  thigh,  of 
two  portions,  an  iliac  portion,  and  a  pubio 
portion. 


anterior  superior  gpinc,  to  the  whole  length  of  Poapart's  licamcDt,  as  far  inter- 
Dully  aa  the  spine  of  the  pubea,  and  to  the  pectineal  line  m  coiguiiutiou  with 
Girobcrnat'a  ligament.  From  the  spine  of  the  pul>os,  it  is  reflected  downwards 
and  outwards,  forming  an  arched  margin,  the  superior  corna,  or  outer  boundary 
of  the  Raphcnou3  opening;  this  margin  overlies,  and  is  adherent  to  the  nnterior 
"lyer  of  the  sheath  of  the  femoral  ve-wels;  to  its  edge  is  attache<]  ihc  ciihrilbrin 
'scia,  and,  below,  it  is  continuous  with  the  pubic  portion  of  the  fascia  Uta. 
T\ie  pubic  portion  )s  siiuatud  at  the  inner  side  of  the  saphenous  opening;  at 
10  lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  portion;  traced 
}wards,  it  is  seen  to  cover  the  surface  of  the  Fccthicus  muscle,  and  passing 
shind  the  sheath  of  the  femornl  vessels,  to  which  it  is  closely  united,  in  con- 
_Siiuou3  with  the  sheath  of  the  Psoas  and  Iliacus  muscles,  and  is  finally  lo«t  in 
the  fibrous  capsule  of  the  hip-joint.  This  fascia  is  attached  aWve  to  the  neeii- 
jeal  lioe  in  front  of  the  insertion  of  the  aponeurosis  of  the  External  Oblique, 
id  internally  to  the  margin  of  the  pubic  arch.  From  this  description  it  may 
observed,  that  the  ilino  portion  of  the  fascia  lata  passes  in  front  of  the  femo- 
ral vessels,  and  the  pubio  portion  behind  them,  so  that  an  apparent  aperture 
exists  between  the  two,  through  which  the  iuterukl  saphenous  joins  the  femoral 
veins.' 

Tbe  Gucia  shonM  anw  be  remoTciI  rrom  the  aurfiice  of  the  mRncl^ft.  Tlii>  nay  h«  oRrctfd  hf 
piDehloj;  it  up  bvtwcea  the  furccps,  dividiug  It,  aoil  srparauag  it  fh>iii  CAch  toiucle  in  the  cunm 
of  ill  Gbr«9. 

The  Tewor  Vajjins;  Ftmoria  is  a  short  flat  mu.scle,  situated  at  the  upper  and 
tcr  side  of  the  thigh.  It  arises  from  tho  anterior  part  of  the  outer  lip  of  tbe 
\  of  tho  ilium,  and  from  the  outer  surfuuc  of  the  anterior  superior  spinous 
process,  between  the  Glutens  Medius  and  Sartnrius.  The  muscle  p-osscs  obliquely 
downwards,  and  a  Httlo  backwards,  to  be  inserted  into  the  fiiscia  lata,  about 
one-fourth  down  the  outer  side  of  the  thigh. 

Reiaiiftu.  Bv  its  anperfieinl  sur/nci,  with  the  fascia  lata  and  the  integument. 
By  its  'leep  sw/tice^  with  the  Gluteus  Mcdius,  Rectus  Femoris,  Vastus  Externus, 
and  the  ascending  branches  of  the  external  circumflex  artery.  By  its  atUerior 
border,  with  the  Sartorius,  from  which  it  is  separated  below  by  a  triangular 
siMice,  in  which  is  seen  tho  Rectus  Femoris.  By  ita posterior  border^  with  tho 
bluteas  Mcdius. 

The  Sartoriiis,  the  longest  muscle  in  the  body,  is  flat,  narrow,  and  rtbbon- 
like:  it  arises  by  tcntliuuus  fibres  from  the  anterior  superior  spinous  process 
of  the  ilium  and  npper  half  of  the  notch  below  it,  passes  obliquely  across  the 
upper  and  anterior  part  of  the  thigh,  from  the  outer  to  the  inner  side  of  tho 
limb,  then  descends  vertically,  as  far  as  the  inner  side  of  the  knoe,  pa-ising 
beliirtd  the  inner  conciyle  of  the  femur,  and  terminates  in  a  tendon,  which 
carving  obliquely  forwards,  e.\pands  into  a  broad  aponeurosis,  inserted  into  the 
upper  part  of  the  inner  surface  of  the  shaft  of  tho  tibia,  nearly  as  far  forwards 
the  crest.  This  expansion  covers  the  insertion  of  the  tendons  of  the  Gracilis 
d  Semitendinoaus,  with  which  n  is  partially  united,  a  synovial  burra  licing 
tcrpo-sed  betwet?n  them.  An  off^^ct  is  derived  from  this  aponeuronis,  which 
ends  with  the  fibrous  capsule  of  the  knee-joint,  and  another,  given  oflTrom 
its  lower  border,  blends  with  the  fascia  on  the  inner  side  of  the  leg.  The  rela- 
iarnt  of  this  muscle  to  tho  femoral  artery  should  be  carefully  examined,  as  its 
ner  border  forms  the  chief  guide  in  tying  the  artery.  In  the  upper  third  of 
ihiph,  it  forms,  with  the  Adductor  Longus,  the  side  of  a  triangular  space, 
rpa  8  triangle,  the  base  of  which,  turned  upwards,  is  formed  by  PoujMirt's 
Igunent;  the  femoral  artery  passes  perpendicularly  through  the  middle  of  this 


Tbeiie  parts  will  be  ftgaia  more  parttcnlarl;  described  with  ihc  anatdoy  of  Hcrauu 


base  to  its  apex.     In  the  nuddle  t 
ariory  litw  tirst  along  the  inner  bonJer,  and  then  behind  tlie  Sjirtorins. 

Rdatiom.  By  ils  a^iperjiiial sur/a<y,  with  the  fascia  lata  and  intefjuineot.  By 
it^  deep  s'lr/ace,  witli  tbc  ILiacu^,  Pdoas,  Buclus,  Vastus  Inlertius,  aiittirior  crural 
norro,  sheath  of  the  femoral  vessels,  Adductor  LoDgus,  Adductor  Magnus,  Qra- 
cilis,  long  sapbenoua  nerve,  and  iiiiernal  lateral  ligiimeut  of  the  knee-joint. 

The  Quadriceps  Ezlensor  includes  the  four  remaining  mn.scles  on  the  front 
of  the  thigh.  It  is  the  great  extensor  muscle  of  the  leg,  forming  a  large  fleshy 
maita,  which  cover-^  ihe  front  aud  sideis  of  the  femur,  being  utiitt-d  below  into  a 
single  tendon,  attached  to  the  tibia,  and  above  8ul)f)ividing  into  separate  por- 
tions, which  have  received  dUtinct  names.  Of  these,  one  occupying  the  middle 
of  the  thigh,  connected  above  with  the  ilium,  is  called  the  Hect'it  Ffmorie^  from 
its  straight  course.  The  other  divi.^ions  lie  in  immediate  connection  with  the 
shaft  of  the  femur,  which  tUey  cover  from  the  condyles  to  the  Irochantfrs^ 
Tlie  portion  on  the  outer  *iido  of  the  femur  is  termed  the  Vast'is  Kxtfrmus;  that 
covering  the  inner  side,  the  Vastus  Jnternu.i;  and  that  covering  the  front  of  tlio 
femur,  the  Crureus.  The  two  latter  portions  are,  however,  so  intimatety 
blended,  oa  to  form  but  one  mustdo. 

The  Jitxtna  FemorU  is  situated  in  the  middle  of  the  anterior  region  of  the 
thigh;  it  is  fusiform  in  shape,  and  its  fibres  are  arranccd  in  a  bipenniform 
manner.  It  ari.-iea  by  two  tendons;  one,  the  straight  ti^-ndon,  from  the  anterior 
inferior  spinous  process  of  the  ilium;  the  other  is  flattened,  and  curves  ouU 
wBrd:>,  to  be  ntiached  to  a  groove  above  the  brim  of  the  acetabulum;  this  is  the 
reflected  tendon  of  the  Kcctiis,  it  unites  with  the  straight  tendon  at  an  acute 
angle,  and  then  8pre»da  into  an  apoueurosis,  from  which  the  muiiculur  fibrei 
arise.  The  muscle  terminates  in  a  broad  and  thick  aponeurosifl,  wliich  occupies 
the  lower  two-thirds  of  its  posterior  surface,  and  gradually  becoming  narrowed 
into  a  flattened  teudun,  is  inserted  into  the  patella  in  common  with  the  Ya&ii 
and  Crurcus. 

Jielatiom.  By  its  auper/icial  surface^  with  the  anterior  fibres  of  the  Glatcos 
Medius,  the  Tensor  Vaginas  Femoris,  Sariurius,  and  the  Psoas  and  lliacus;  by 
its  lower  three-fourths,  with  the  fascia  lata.  By  ita  jiflsl^n'or  »»(r/ncc,  with  the 
Lip-joint,  the  external  circumflex  vessels,  and  the  Crureus  nnd  Vasli  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some 
anatomi;dt«,  separate  from  the  Rectus,  under  the  name  of  the  Tncep9  Extensor 
Crurit;  in  order  to  expose  them,  divide  the  Sartorius  and  Hcctus  across  the 
middle,  and  tarn  them  aside,  when  the  musclea  in  question  will  be  fully 
brought  into  view. 

The  Vivitiig  Hxiemus  ia  the  largest  part  of  the  Quadriceps  Extensor.  It  nri.<M 
by  a  broad  aponeurosis,  which  is  attached  to  the  anterior  border  of  tin;  great 
trochanter,  to  a  horizontal  ridgo  on  its  outer  surface,  to  a  rough  lino  leading 
from  ttic  trochanter  major  to  the  linca  aspera,  and  to  the  whole  length  of  the 
outer  lip  of  the  linea  aspera;  this  aponeurosis  covers  the  upper  tbree-fourtha 
of  the  ntuscle,  and  from  its  inner  surface  many  fibres  arise.  A  few  aihliiiou.iI 
fibres  arise  from  the  tendon  of  the  GIuLotis  Maximus,  and  from  the  external 
intermuscular  septum  between  the  Vnstus  £xlernus,  and  short  head  of  the 
Biceps,  The  fibres  form  a  large  fleshy  mass,  which  is  altAcheJ  to  a  strong 
aponeurosis,  placed  on  the  under  surface  of  the  muscle  at  its  lowest  part;  thiM 
becomes  contracted  and  thii^keued  into  a  flat  tendon,  which  is  inserted  into  the 
outer  part  of  the  upper  border  of  the  patella,  blending  with  the  great  extensor 
tendon. 

Relatmvt,  By  its  euperjicial  aur/ace^  with  the  Rectus,  the  Tensor  Yogius 
Femoris^  the  fascia  lata,  and  the  Gluteus  Maximus,  from  which  it  is  separated 
by  a  synovial  bursa.  By  its  deep  tvr/ace,  with  the  Crureus,  some  large  branches 
of  the  external  ciroumflox  artery  and  anterior  crural  nerve  being  interposed. 

The  Vashtx  /ntemus  nnd  CrurrnA  are  so  in.^eparably  connected  together,  a-*  to 
form  but  one  muscle, as  whiuli  it  will  be  accordingly  described.    Itiathestualleet 


portion  of  ihe  Quadriceps  Extensor.  The  auicrior  portion  of  it,  covered  by 
the  Rectus,  is  called  Lfao  Crurcus;  ilic  imernal  (Mjrtiou,  wbieh  lies  iiiitiiudiatelr 
beneath  the  fasoia  lata,  the  VasLui)  Intcrniis.  It  arises  by  an  aponeurosis,  whieL 
in  nttacbed  to  the  lower  part  uf  the  litie  that  extends  from  the  inner  sideoftho 
neck  of  the  femur  to  the  linea  aspera,  from  the  whole  length  of  the  inner  lip  of 
the  linea  aspera,  and  iatemal  inivrmusculur  iieptum.  It  also  arises  from  nearly 
the  whole  of  the  internal,  anterior,  and  external  surfaces  of  tne  shaft  of  the 
femnr,  limited,  above,  by  the  line  between  the  two  trochanters,  and  extending 
below,  to  within  the  lower  fourth  of  the  bone.  From  theiic  different  origins, 
the  fibres  converge  to  n  broad  aponeurosis,  which  covers  the  anterior  surface  of 
the  middle  portion  of  the  muscle  (the  Crureusl,  and  the  deep  surface  of  the  inner 
divisioa  of  the  muscle  (the  Vartus  Internua),  and  wliicu  gradually  nnrrow.4 
down  to  its  insertion  into  the  patella,  where  it  blends  vhh  the  other  portions  of 
the  Quadriceps  Extensor. 

Reiatiotu.  "By  ila  sHperJUiat  aur/aee^  with  tho  P.-was  and  IHacuB,  the  Jlectus, 
Siirtoriua,  Poctincus,  Adductors,  and  fascia  lata,  foinoral  vessels,  and  saphenous 
uerve.  By  its  lUcj^  sur/tKC,  with  the  femur,  Subcruruus,  and  sy noviul  niembrauo 
of  the  knee-joint. 

Tho  student  will  observe  the  striking  analogy  that  exists  between  the  Quad- 
riceps  Extensor  and  the  Triceps  musjle  in  tho  upper  extremity.  So  close  is 
this  similarity,  that  M.Cruveilnicr  has  described  it  under  the  name  of  the  7Vieips 
Feinoralia.  Like  tho  Triceps  Brachialis,  it  consist*  of  three  distinct  divisions, 
or  heads;  a  middio  or  long  head,  analogous  to  the  long  head  of  the  Triceps, 
attached  to  the  ilium,  and  two  other  portions  which  may  be  called  the  external 
and  internal  heads  of  the  Triceps  Femoralis.  These,  it  will  be  noticed,  are 
strictly  analogous  to  the  outer  and  inner  heads  of  tlic  Trtcc[}d  Brachialis. 

The  Undtms  of  the  different  portions  of  the  Quadriceps  FiXtcnsor  unite  at  the 
loirer  part  of  Iho  thigh,  so  as  to  form  a  single  strong  t«ndon,  which  is  inserteil 
into  the  upper  part  of  the  patella.  More  properly,  the  patella  may  be  regarded 
u  a  sesamoid  bone,  developed  in  the  tendun  of  the  Quadriceps  ;  and  the  liga- 
mentum  patella],  which  is  uontinucd  from  the  lower  part  of  tho  patella  to  the 
tuberosity  of  the  tibia,  as  the  proper  tendon  of  insertion  of  the  muscle.    A 

f'oovialoursais  interposed  between  the  tendon  and  the  upper  ]>art  of  thetuber- 
ity  of  tlie  tibia.  From  the  tendons  corresponding  to  the  VastJ,  a  fibrous  pro- 
ngation  is  derived,  which  is  allauhed  below  to  the  upper  extremities  of  the 
tibia  and  fibula,  and  whidi  serves  to  protect  tlie  knee-joint,  being  strengthened 
on  \ii  outer  side  by  tho  fascia  lata. 

The  Subcrureiu  is  a  smuU  muscle,  usually  distinct  from  the  Crureus,  hut  occa- 
sionally blended  with  it,  which  arises  from  the  anterior  surface  of  tho  lower 
part  of  the  shaft  of  the  femur,  and  is  inserted  into  the  upper  part  of  iho  syno- 
vial pouch  that  extends  upwards  from  the  knee-joint  behlna  the  patella.  It 
sometimes  eonsi--<t«  of  two  separate  muscular  bundles, 

yervtt.  Tlio  Tensor  Vaginto  Femoris  is  supplied  by  the  superior  gluteal 
nerve;  the  other  muscles  of  this  region,  by  branches  from  the  anterior vrural. 

Aciiona.  The  Tensor  Vagina)  Femoris  is  a  tensor  of  the  fascia  lata ;  continuing 
its  action,  the  oblique  direction  of  its  fibres  enables  it  to  rotate  the  thigh  in- 
wards. In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the 
^^Ivis  upon  the  head  of  the  femur.  The  Sartorius  flexes  ihe  leg  upon  the  thigh, 
and,  oontinning  to  act,  flexes  the  thigh  upou  the  pelvis,  at  the  same  time  draw- 
ing the  limb  inwards,  so  as  to  cross  one  leg  over  the  other.  Taking  its  fixed 
point  from  the  leg,  it  flexes  the  pelvis  upon  the  thigh,  and,  if  one  musclo  acts, 
assists  in  rotating  the  pelvis.  The  Quadriceps  Extensor  extendi  the  leg  upon 
the  thigh.  Taking  it-;  fixed  point  from  the  leg,  as  in  standing,  this  musulo  will 
act  upon  the  femur,  sujtporiing  it  perpendicularly  upon  tho  Ticnd  of  tho  tibia, 
and  tnus  maintaining  tno  entire  weight  of  the  body.  The  Kectus  muscle  ussL^ls 
the  Paoas  and  Iliaeus,  in  supporting  the  pelvis  nuil  trunk  upon  the  femur,  or  in 
bending  It  forwards. 


Internal  Femoral  Rboiox. 

Gracilis,  AJJuelor  Longus. 

Peciineus.  AiWuclor  BreviH. 

Adductor  Maguus. 

2U.— Po(*i>  Mufuleo  of  the  Internal  Div^ttiou,    These  idhmIw  ara  at  ODca  oxmaed 

Femoral  Region.  bv  rcmuviD^  the  fu»ciii  Trom  Uio  forepart  aa4  laner 

?Me  of  llic  Ukifh.  'I'Ue  limb  should  be  abottdrd, 
so  ns  to  reader  the  muscloa  tense,  and  easier  of  di^ 
CkUoo. 

The  &raci7w(Figs.  254,  257)  is  the  most 
supcrflcini  niuscio  on  the  inncrsidoof  ttio 
tliigli.  Tt  is  tliin  and  flattened,  broad 
above,  narrow  and  tapering  bvlow.  Il 
arises  by  a  tUiti  aponeurosis  oetween  two 
and  tliree  inches  in  breadth,  from  the  in- 
ner margin  of  the  ramus  of  the  pubcs  and 
ischium.  The  fibres  pass  verticallv  down- 
wards, and  termiuale  in  a  rounded  tendon 
which  pai»e»  behind  tho  internal  condyle 
of  the  femur,  and  curving  round  the  inner 
tuberosity  of  the  tihia,  becomes  flatlvned 
and  it)  inserted  into  the  upper  pan  of  the 
inner  surface  of  the  shah:  of  the  tiht.i, 
below  the  tuberosity.  The  tendun  of  this 
muscle  is  situated  immediaiely  above  that 
of  tlio  Semi  tend  inosus,  and  "beneath  tho 
aponeurosis  of  tho  Sartorius,  with  which 
it  is  in  part  blended.  As  it  pajisen  acroM 
the  internal  lateral  ligament  of  the  knee- 
joint,  it  is  separated  from  it  by  a  synovial 
bursa  common  to  it  and  the  Somitendinosus 
muscle. 

licfations.  By  itjt  aujKrfidal  turf*. 
with  the  fascia  lata  and  tlio  Sartorius 
low;  iho  internal  saphenous  vein  crosses 
it  obli'^uely  near  its  lower  par1>  lying 
supcrHcial  to  Uio  fascia  lata.  By  its  lircp 
our/ac,  with  tho  throo  Adductors,  and 
tho  internal  lateral  ligament  of  the  kjiee- 
joint. 

The  Pecliwtu  (Fig.  254)  ia  a  Dal  quad- 
raugular  muecle,  situated  at  the  anieriur 
part  of  the  upper  and  inner  aspect  of  the 
thigh.  It  arises  from  the  linea  ilJo-pecti- 
Qca,  from  the  surface  of  bono  in  front  of 
it,  between  tho  pectineal  otniuenoc  and 
spine  of  the  pubes,  and  from  a  tendiuotu 
proluti^atiun  of  Glinbernat's  ligament, 
which  IS  attached  to  tho  crest  of  tlie  pubes^ 
and  is  continuous  with  the  fascia  covering 
the  outer  surface  of  the  muscle;  the  fibres 
pass  downwards,  backward-t,  and  outwards, 
to  ho  inserted  into  a  rough  lino  It-ading 
from  the  trochanter  minor  to  the  linea 
aspera. 

jRelaiifms.  By  its  anifrior  sur/atx^  «-ith 
the  pubic  portion  of  the  fascia  lata,  which 


IXTRRNAL    FSMORAL   REGION. 


411 


separates  it  from  the  femoral  vessels  and  tnteronl  saphenous  vein.  By  its  j-o/tte- 
rior  sur/ace^  with  the  hip-joint,  the  Adductor  Breviu  aud  Obturator  Extcrnus 
muscles,  the  obturator  vessels  and  nerve  being  inwrposed.  By  its  outer  honler^ 
with  ibe  Psoaa,  a  cellular  interval  separating  them,  npon  which  lies  the  femor&l 
artery.     By  ita  I'rtn^r  border^  with  the  margin  of  the  Adductor  Longua. 

The  Aildiictor  Lonfjus,  the  most  superficial  of  the  Uireo  Adductors,  is  a  flat 
triangular  muscle,  Ijriii^;  on  the  E»jme  plane  at  the  Pcctineua,  with  whicli  it  is 
often  blended  above.  It  arises  by  a  flat  narrow  tendon,  from  the  front  of  the 
pabea,  at  the  angle  of  junction  of  the  croat  with  the  symphysifl;  and  soon  ex- 
pands into  a  broad  fleshy  belly,  which,  passing  downwards,  backwardd,  andout' 
wards,  ia  inserted,  by  an  aponeurosis,  i  nto  the  inidddle  third  of  the  linca  as|>cra, 
between  the  Vastus  luteraua  and  the  Ad'luetor  Magnus. 

RflatwnB.  By  itw  anterior  surface,  with  the  fascia  lata,  and,  near  iXa  insertion, 
with  the  femoral  artery  and  vein.  By  its  potlfrxor  surface,  with  the  Adductor 
Brevis  and  Adductor  >fagnus,  the  anterior  branches  of  the  obturator  vessela 
and  nerve,  and  with  tlie  profunda  artery  and  vein  near  its  insertion.  By  its 
out^  bortbr,  with  the  Pcctmcus.     By  ita  inner  border,  with  the  Gracilis. 

Tbe  Pcctineua  mnd  Addactor  Loatrna  sbnuld  aow  be  divided  Drar  Ibeir  origin,  and  taroetl 
downwards,  wbco  ihc  Adductor  IlrcviA  and  Ubtnrntor  Kxlcmus  will  be  €X]ioMt). 

The  Adductor  Brevis  is  situated  immediately  behind  the  two  preceding  mosolee. 
It  is  somewhat  triangular  in  form,  and  arises  by  a  narrow  origin  from  the  outer 
BOrface  of  the  descending  ramus  of  the  pube8,l)etween  the  Gracilis  and  Obtu* 
rator  Externua.  Its  flbres,  passing  bnckwards,  outwards,  and  downwards,  are 
inserted,  byan  aponeurosis,  into  the  upper  part  of  the  Hnea  aspera,  immediately 
behind  the  Pectiiieus  and  upper  part  of'  the  Adductor  Longus. 

Relations.  By  its  aiUeriur  surjaa^  with  the  Peotinoua,  Adductor  Longns,  and 
anterior  branches  of  the  obturator  vessels  and  nerve  By  \X&  posterior  sur/oKt 
with  the  Adductor  Magnus,  and  posterior  branches  of  the  obturator  vessels  and 
nerve.  By  ita  outer  hnrder^  with  the  Obturator  Extemus,  and  conjoined  tendon 
of  the  Psoaa  and  Iliacus.  By  its  inner  border,  with  the  Gracilis  and  Adductor 
Magnns.  This  muscle  is  pierced,  near  its  insertion,  by  the  middle  perforating 
braitcb  of  the  profunda  artery. 

Tbe  Addgclor  Brevts  elionld  onw  be  cut  away  near  its  origin,  aod  turned  oalw&rds,  yrhca  lho 
eoiirv  extent  of  the  Adductor  Mhi^qim  will  bv  vsposcd. 

The  Adductor  Magmts  is  a  large  triangular  muscle,  forming  a  septum  between 
the  tnUKcles  on  the  inner,  and  those  on  the  back  of  the  thigh.  It  arises  from  a 
small  part  of  the  descending  ramus  of  the  pubes,  from  tbe  ascending  ramus  of 
the  ischium,  and  from  the  outer  margin  and  under  surface  of  the  tuberosity  of 
the  ischium.  Those  fibres  which  arLse  from  the  ramus  of  the  pubes  are  very 
ahort,  horizontal  in  direction,  and  arc  iuttcrtcd  into  the  rough  hue  leading  from 
the  great  trochanter  to  the  linca  aspera,  internal  to  the  GlnteuA  Mnximns ;  those 
from  the  ramus  of  the  ischium  are  directed  downwards  4ind  outwards  with 
diflferent  degrees  of  obliquity,  to  be  inserted,  by  means  of  a  broad  aponeurosis, 
into  the  whole  length  of  the  linea  aspera  and  the  upper  part  of  its  internal 
bifurcation  below.  The  internal  portion  of  the  muiwlu,  consisting  priticijxilly 
of  those  fibres  which  arise  from  the  tabcrosity  of  the  ischium,  forma  a  thicfc 
fleshy  mass  consisting  of  coarse  bundles  whion  descend  almost  vertically,  and 
terminates  about  the  lower  third  of  the  thigh  in  a  rounded  tendon,  which  is 
inserted  into  the  tubercle  above  the  inner  condyle  of  the  femur,  being  connected 
by  a  fibrous  expansion  to  the  line  leading  upwards  from  the  tuhcrcio  to  the 
linoa  aspera.  Between  the  two  portions  of  the  mu.tclo  an  angular  interval  is 
left,  tendinous  in  front,  fleshy  behind,  for  the  passage  of  the  femoral  vessel  into 
tbe  popliteal  space.  The  external  portion  of  the  muscle  is  pierced  by  four 
apertures:  the  three  superior,  for  the  three  superior  perforating  arteries;  tbe 
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fourlb,  for  the  passage  of  llie  profunda.  This  muscle  gives  off  an  aponevrosw, 
wliich  paaaea  in  front  of  the  femoral  veaaela,  anJ  joins  with  the  Vastus  Inicruiw. 
Relations.  By  its  anierior  aur/aee,  with  the  Peclineoa,  Adductor  Brevia,  Ad- 
ductor Longus  and  the  femoral  vessels.  By  its  /joetrrior  sur/acf,  with  the  great 
sciatic  Dcrvc,  the  Gluteus  Maximus,  Biceps,  Scmitendinosus,  and  Semimembra- 
nosns.  By  its  superior  or  shortest  border,  it  lies  parallel  with  the  Qondratus 
Kuinoris.  By  its  intrrnat  or  lowjat  bonier,  with  the  Gracilis,  Sartorius, and  fascia 
lata.  By  its  ex^-mnf  or  att^iehed  border,  it  is  inserted  into  the  femur  behind  the 
Adductor  Brevis  and  Adductor  Longus,  which  separate  it  from  the  Vaetus 
Internus;  and  in  front  of  the  Gluteus  Maximus  and  short  head  of  tho  Biceps, 
which  separnte  it  from  the  Vastus  Extenius. 

AVit'M.  All  the  muscles  of  this  group  are  supplied  by  the  obturator  nerre. 
The  Pectineus  receives  additional  branches  from  (he  acce<i.«ory  obturator  and 
anterior  crural;  and  the  Adductor  Magnus  an  additional  branch  from  the  greit 
sciatic. 

Actions.  The  Pectineofl  and  three  Adductors  adduct  the  thigh  powerfulljr. 
tliey  are  especially  used  in  horse  exercise,  the  flanks  of  the  horse  being  grasped 
between  the  knees  by  the  action  of  these  muscles.  In  consequence  of  the 
obliquity  of  their  insertion  into  the  linea  aspora,  they  rotate  the  thigh  outwards, 
assi;jting  the  external  rotators,  and  when  the  limb  has  been  adducied,  thcj  draw 

it  inwanls^  carrying  the  thigh  across  that  of 
theoppositoside.  The  Pectineus  and  Adductor 
Brevis  and  Adductor  Longus  assist  the  Psoas 
and  Iliaous  in  flexing  the  thigh  upon  the 
pelvis.  In  progression,  also,  all  these  muscles 
assist  in  drawing  forwards  the  hinder  limb. 
The  Ciracilis  assists  the  Sartorius  in  flexing 
the  leg  and  drawing  it  inwards;  it  is  also  on 
Adductor  of  the  thigh.  If  the  lower  extremi- 
ties are  fixed,  these  muscles  may  take  their 
fixed  point  from  below  and  a<a  upon  t)ie  pel- 
vis, serving  to  maintain  the  b»  uiy  in  the  erect 
posture;  or,  if  their  action  is  continued^  to 
flex  the  pelvis  forwards  upon  the  femur. 


Fig.  Vi5. — Dbmrcfion   of  I^iwer   Ex- 
tremity.   Posterior  View. 
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Gluteal  Rboion. 

Gluteus  Maximus.  Gemellus  Superior. 

Gluteus  Mcdius.  Obturator  Inieruus. 

Gluteus  Minimus.  Gemellus  Inferior. 

Pyriformis.  Obturator  Exlerno*. 

Quadratus  Femoris. 
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Diufftion  {Vif!.  '2hf>).  Thpsubjpcl  should  be  turenl 
on  lie  bcc,  ■  bluck  plitc<>d  beov-fttli  ihv  I'vlvU  lo  make 
tliif  Imttockfl  tpnao.  and  Ihc  limbs  ftUowcn  in  hitng  ovrr 
thi?  vnil  of  ihu  tiilik-,  with  the  Toot  JDveiiod.  and  ike 
lhi|{h  nbducted.  Make  an  inciaioQ  Ibniuch  lh«*  inl<-)pt 
mrDt  aloDnt  ilic  buck  jmrL  of  tbc  trvel  uT  ihe  ilium  Bad 
mnr^iD  iif  the  Kiicrum  lo  the  tip  of  the  i-ociti.  noil 
carrj  a  second  iacifiinn  from  thai  poiaX  obliiiiirly  do«o> 
-nrarda  and  onlwnrds  to  th^  i<n1rr  aide  nf  th<-  lluirh,  Umt 
inchiM!  below  the  prrnt  troi-hniiler.  Toe  portion  of  tii- 
tt^irim^ot  inciudpd  betwe^  thoM  inciitionH.  tufcvlbn' 
with  the  aopt^rltoial  taufi^.  ia  tn  be  removed  la  tlir  dirre- 
tjon  thoWH  In  the  flKurp.  wb^n  the  (IIdIvih  NtLximiu 
and  the  dfDsc  fiiscia  cuverio;  the  Gloieua  Me«ltu  will 
be  expoKtl. 

The  Qlnteits  hfaxtmns  (Fig.  257),  the  most  superficial  muscle  in  the  gtnieal 
legion,  is  a  very  broad  and  thick  ilesby  mass,  of  a  (quadrilateral  shape,  whi 
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the  promincnco  of  the 
Itit  large  stize  U  uiie  of 
the  most  obaractermtiu  puiau 
in  the  mutioular  systcin  in 
man.  conDectctl  as  it  is  witb 
the  power  he  has  of  raaintaiD- 
ing  the  irunk  in  the  erect  ikmi* 
tttre.  la  structure  tbe  musclo 
is  remarkably  ooartse,  beiDK 
mnde  up  of  musoular  fasciculi 
Jyin^s  parallel  with  one  an- 
other, and  collected  together 
into  largo  bundlcn,  separated 
by  deep  cellular  iotervaU.  It 
arises  frorn  the  superior  curved 
line  of  the  itium,  and  the  por- 
"jo  of  bone  including  the 
5t,  immediately  behind  it; 
>m  the  posterior  surface  of 
tlast  piece  of  the  sacrum, 
side  of  the  coccyx,  and 
posterior  surface  of  the  great 
aacro-sciatic  and  posterior  sa- 
cro-iliac  ligaments,  Tlie  fibres 
are  directed  obliquely  down- 
wards and  outwards;  those 
forming  the  upper  and  larger 
portion  of  the  muscle  (after 
ooovergiDg  somewhat)  termi* 
nate  in  a  thick  teixliiious 
lamina,  which  passes  across 
the   great    tn^  .hanter,  an<l  ia 

(*rtcd  into  tbe  fascia  lata 
>Tering  the  outer  side  of  the 
high,  the  lower  portion  of 
the  muHoIo  being  inserted  ioto 
Id  rough  line  leading  from 
ie  great  trochanter  to  tbe 
linoa  adpcra  between  tlfc  Vas- 
tus Sx.terauii  and  Adductor 
Ua^us. 

Three  Bf/ruivial  burase  are 
suully  found  st^parating  the 
uDtier  surface  of  \\\\a  muscle 
from  tbe  eminences  which  it 
oorera.  One  of  these,  of  large 
sise,  and  generally  multilocu- 
lar,  ifeparated  it  from  the  great 
idatiter.  A  second,  often 
ranting,  is  situated  on  the 
I'lberosity  of  tbe  ischium.  A 
itnl  is  found  between  the 
idoii  of  this  musule  and  the 
^astus  Kxternus. 
Jiclatifms.  By  its  Sftperjieial 
tfact,  with  a  thin  fascia, 
rbicb  separates  it  from   the 
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Bubcutaneous  tissue.  By  its  cfo^p  surface,  from  abuve  downwards,  witli  Ae 
iliiini,  tucrum,  coccyx,  and  grciii  sacro-.i4.'iatic  ligament,  part  of  tlic  Gluteus 
Medium  Pyriformia,  GemelH,  Obiurator  Internus,  tjuadratus  Kcmoris,  the  tube- 
rosity of  tlio  iscbiiiDi,  great  trocbaDler,  the  origin  of  the  Biceps,  SeniitemlinosuA, 
SemiTneiabronosus,  and  Adductor  Magnus  muscles.  The  gluteal  vessels  and 
superior  gluteal  ncrvo  are  seen  issuing  from  the  pelvis  above  the  Pyriformia 
muscle,  the  ischiutic  aud  iutcrual  pudic  vessels  uud  nerves,  and  the  nerve  to 
the  Obturator  IntLinuis  muscle  below  it.  lia  upper  border  is  thin,  and  connected 
with  the  Gluteus  Mcdius  by  the  fascia  lata.  Its  hncer  border^  free  and  promi* 
Hunt,  forma  the  fold  of  the  nates,  and  is  directed  towards  the  perineum. 

/>m)«Wfo».  Now  «ii\'iilt*  tlie  Oliileue  Manimni'  nr»r  Jln  oripin.  liy  m  vortical  incuioii  carriri 
from  iia  iipiHT  to  its  lower  bonier ;  n  crllnlar  inlfrrnl  will  Im-  rspowd.  Rrparalinp  it  from  the 
Glntvos  Mi-ilius  nod  ■.•xti'rnnl  nttalor  ]nu:>ck>i  litrm-nlh.  Thv  iippiT  pDrtiun  vf  tbi;  mnKclv  M  la 
>3ft  ulTo^'tber  i^Plurhrt),  nod  the  lower  purlion  tnrnH  nnrwArila  ;  the  loMfi  arrnlar  tissue  flDinv 
\ip  ibe  iatorHpncv  K'lwa-en  the  trijcbiiDtm'  Dinjor  iiml  tulierosilj  of  the  isrliium  b(rui|{  nrraoml, 
Ihi-  pnrtR  nJifadj'  enumt?nticd  as  exposed  \ty  the  rfmovol  of  ihiH  muscle  trill  he  rc^d. 

Tlic  Qhtteits  Meditta  \3  a  broad,  tliick,  radiated  muscle,  situated  on  the  outer 
snrt'ace  of  the  pelvis.  Its  posterior  tliird  is  covered  by  the  Gluteus  Maximui; 
its  anterior  two-thirds  by  the  fascia  lata,  which  separates  it  from  the  iut«^ti- 
tnont.  It  arisea  from  the  outer  surface  of  the  ilium,  between  the  superior  and 
middle  curved  lines,  and  from  the  outer  lip  of  that  portion  of  the  crest  which 
is  between  them;  it  also  arises  from  t)ie  deii.<e  fascia  covering  iu  anterior  )>srt. 
The  fibres  converge  to  a  slronjr  flattened  tendon,  wliich  is  inserted  into  tlic 
oblique  line  which  traverses  the  outer  surface  of  the  great  trochanter.  A 
synovial  bursa  &e|>urutes  the  teodou  of  the  muscle  from  the  surfkco  of  the 
trochiinter  in  from  of  its  insertion. 

Srlnii'mt.  By  its  »uperjk.ial  aurfacf,  with  the  Gluteus  Masimus  behind,  the 
Tensor  Vaginie  i''emuri9,and  deep  fascia  in  front.  By  its  i/cp/j  svrfaa-,  with  tlu- 
Gluteus  Minimus  and  the  gluteal  vessels  and  superior  glutei!  nerve.  Its  aw- 
terior  hnnier  is  blended  with  the  Gluteus  Minimus.  Its  posterior  border  lies 
parallel  with  the  Pyriformia,  the  gluteal  vessels  intervening. 

This  mu^Hc  sbonld  dow  be  divided  near  its  iDBcrlioa  «ad  tunii:d  apwirds,  when  tbo  Glutni 
Miuimos  will  be  exposed. 

Tbo  Ohtleiu  MintmtiSj  the  smallest  of  the  three  glutei,  is  placed  immedtatelr 
beneath  the  preceding.  It  is  fan-shaped,  arising  from  tlie  outer  surface  of  tho 
ilium,  between  tbo  middle  and  inferior  curved  lines,  and  behind,  from  the  mar- 
gin of  tho  great  sacro-Hciutio  notch;  the  fibres  converge  to  the  dtjep  surraoo  of 
a  r.-vUated  aponeurosis,  wliich,  terminating  in  a  tendon,  is  inserted  into  an  im- 
pression ou  the  anterior  border  of  llie  great  trochanter.  A  synovial  buna  i* 
interposed  between  the  tendon  and  the  great  trochanter. 

Jielaiiom.  By  its  tt^rjia'al  »itr/nce^  with  the  Gluteus  Mcdius,  and  the  gltJtnl 
vessels  and  superior  gluteal  nerve.  By  tts  deep  surface,  with  iho  ilium,  the 
Teflcoted  tendon  of  the  KtMitus  Komoris,  and  capsular  ligament  of  the  hip-joii-t- 
Its  anterior  margin  is  blended  with  the  Gluteus  Medius,  Ita  posterior  uiarytli  is 
often  joinetl  with  the  teudon  of  the  Pyriforiuis. 

The  J^tfri/ormis  is  a  flat  muscle,  pyramidal  in  shape,  Iving  almost  parallel 
vith  the  lower  margin  of  the  Gluteus  Minimus.  It  is  situated  partlv  within 
the  pelvis  at  its  posterior  part,  and  piirilv  at  the  bock  of  the  hip-joint,  "it  arisea 
from  the  fVont  oi  the  sacrum  by  three  fleshy  digitations,  attached  to  the  i»ortion» 
of  bone  between  the  first,  second,  third,  and  fourth  anterior  sacral  foraroitii, 
and  hIso  from  the  grooves  leading  from  the  foramina:  a  few  fibres  also  arise 
from  the  margin  of  tho  great  sacro-sciatio  foramen,  and  from  the  anterior  surface 
of  the  great  sacro-sciatic  ligament.  The  muscle  posses  out  of  the  pelvis  through 
the  great  sacrosciatic  foramen,  the  upper  part  of  which  it  fills,  and  is  inserted 
by  a  rounded  tendon  into  the  up|>er  border  of  the  great  trochanter,  being  gcDO- 
rally  blended  with  the  tendon  of  ibe  Obturator  Internus. 

Uelatima.     By  its  anterior  surface,  mihin  the  pelvis,  with  the  rectum  («p< 
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dolly  on  (he  leftside),  thesacml  plexus  of  nerves,  and  ilie  mternal  ilinc  Tcsaels; 
ertcntai  to  ihe  }>ilvi»,  wiiU  tbe  os  inuuminalum  aiid  capsular  ligameul  of  the  liip- 
joiot.  By  iia  uosJerior  sur/are,  within  the  pelvis^  with  the  sacrum  ;  and  externat 
(o  iV,  with  the  Gluteus  Maxitnua.  Bjr  its  upptr  hordee,  with  the  Gluteus  Mcdias, 
from  whiuh  it  ia  s«j>arated  by  tbe  gluteal  veasela  and  superior  gluteal  oervo. 
Bj  its  lower  bonlery  with  tbe  Gemellus  Superior  and  Coccygcus;  tbe  sciatic 
Teasels  nnd  nerves,  tbe  inlcroal  pudic  vessels  and  nerve,  and  the  nerre  to  the 
Obturator  Interuus,  pasiiiug  Irou  the  pelvis  in  tbe  interval  between  the  two 
moscloa. 

DiMDfrtion.  Tbe  next  miiflcle,  ■»  well  us  tbe  ori^a  ot  ihn  Pyrironnu,  can  oaljr  be  hwd  nbco 
tbp  pelvis  is  iliviilcil.  and  ibo  viacora  removed. 

Tho  OUurat'yr  ^fembram  la  ndeosolayerof  ititerlauiog  fibres,  whiuh  completelv 
I  eloaes  tho  obturator  fornmen,  except  at  its  upper  and  outer  part,  wbcru  a  stnall 
oval  canal  is  left  for  tbe  obturator  vessels  auu  nerve.    Kacu  obturator  muscle 
is  connected  wiih  ttiis  iiienibraDo. 

Tbe  Obturator  Tnt^'riwA,  like  tbo  preceding  muscle,  is  aituatod  partly  within 

tbe  cavity  of  tbe  pelvis,  partly  at  the  buck  of  tbe  blp-joiut.    It  arises  from  tbe 

inner  surfiaca  of  tbe  anterior  and  external  wall  of  the  nclvis,  around  tho  inner 

I  side  of  the  obturator  foramen,  being  attached  to  tho  aesccnding  ramus  of  the 

pubes,  nnd  the  asocnding  ramus  of  tbe  i^bium,  and  at  tbe  side  to  tbe  inner 

surface  of  tbe  body  of  the  ischium,  between  the  margin  of  tbo  obturator  foramen 

^g.  front,  tho  great  sacro-jwiatio  uuLcb  behind,  aud  the  biim  of  the  true  pelvis 

Hbove.     It  also  arises  from  tbe  inner  surface  of  the  obturator  membrane  and 

P^rem  tbe  tendiuous  arch  which  completes  tbe  canal  for  tbe  pajtsa^eof  the  obtu> 

\  rator  veswla  and  nerve.     Tba  fibres  are  directed  backwurus  and  downwards, 

.  uid  terminate  in  four  or  five  tendluuiis  bauds,  which  are  found  on  its  deep 

I  sarface ;  these  bamls  are  reflected  at  a  right  angle  over  the  inner  surface  of  the 

tuberosity  of  the  isirhimn,  which  i.4  grooved  for  their  reception:  tbo  j^roovo  18 

covere<i  with  cartilage,  and  liueil  with  a  synovial  bursa.    Tbe  muscle  leaves 

the  pelvis  by  tbo  lesser  sacro-sciatiu  notch ;  and  the  tendinous  bands  unite  into 

a  single  flattened  tendon,  which  passes  horizontally  outwards^  and,  after  receiv- 

iag  tbe  attachment  of  tbe  Gemelli,  is  inserted  into  ttte  upper  border  of  the  gnat 

trochanter  in  front  of  the  Vyriformis.     A  synovia!  bursa,  narrow  and  elon^jiiied 

in  form,  is  usually  fotind  between  the  tendon  of  this  muscle  and  tbu  utp^ulur 

ligament  of  the  hip:  it  occasionaity  communicates  with  that  between  tbetundoo 

and  tho  tuberosity  of  tho  ischium,  the  two  forming  a  single  sac. 

la  order  to  dinpluy  tbv  pecalUr  uppearaDc-pti  presented  br  lb«  tmdoa  of  tbia  mooele,  It  mist 
b«  divided  Dear  its  iiu^rtiuQ  nnd  reHe<-tfd  outwards. 

I       Reiaiiom.      Within  the  pelvia,  this  mu.sclc  is  in  relation,  by  its  aiUerior  awj'aef, 

with  tbe  obturator  membrane  and  inuer  surface  of  the  anterior  wall  of  the 

)  pelvis;  hy  its  posterior  tur/ace^  with  tbe  pelvic  and  obturator  fa^cije,  which  sepa* 

rate  it  from  the  Levator  Ani ;  and  it  in  crossc<l  by  the  internal  pudic  ye;<sel8  and 

aerve.     This  surface  forms  the  outer  boundary  of  the  ischiorectal  fossa.     Ex- 

lothn  /jff/m,  it  is  covered  by  the  great  soiatio  nerve  and  Gluteus  Maximoa, 

rcsLi  on  the  back  pari  of  the  bip-joinl, 

?be  Qenitdi  are  two  small  mu.scular  fasciculi,  aoecBiDorics  to  tbe  tendon  of  the 
Obturator  Internus,  which  is  received  into  a  groove  between  thorn.  They  are 
called  tupfrior  and  inferior. 

Tlie  Gemellut  Snjin-ior,  the  smaller  of  tlio  two,  arises  from  the  outer  surface 
of  the  spine  of  the  i.-whium,  and  passing  boriKonUitly  outwards  becomes  blended 
with  tbe  upper  part  of  tbe  teudou  of  the  Obturator  Internus,  and  is  inserted 
with  it  iuto  the  upper  border  of  the  great  trochanter.  This  muscle  is  aomolimes 
^- Uing. 

^tUttiont.    By  its  f*J7Mr/faaf  sur/Wof,  with  theOluleus  Maximusand  tbe  sciatic 
bIs  and  nerved.    By  its  d^  surface,  with  the  capsule  of  the  hip-joint.    By 
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its  upper  honlert  with  the  lower  margiu  of  the  Pyriformia.  By  ita  huxr  bordir^ 
irith  the  tendon  of  the  Obturator  iDternus. 

Tlie  GetiifUM  In/Wwr  ariaes  from  the  upper  part  of  the  outer  borOer  of  the 
tuberosity  of  the  ischium,  nnd  passing  bonzoDtally  outwards,  m  blended  wiih 
the  lower  part  of  the  tendon  of  the  Obtumcor  iDternus,  and  inserted  with  it 
into  the  upper  border  of  the  great  trochanter. 

Relations.  By  liaeuperjicial  surface,  with  the  Gluteus  Maximus,  and  the  sciatic 
veasels  nnd  tierves.  By  iu  dci^p  surface,  with  the  capsular  ligament  of  the  hip- 
io»nt.  By  its  uf»per  border,  with  the  tendon  of  the  Obturator  Internus.  By 
ita  lower  border,  with  the  tendon  of  the  Obturator  Kxtemua  and  Quadratoi 
Femoris. 

The  Quathrttus  Femoria  ia  a  abort,  flat  muscle,  qundrilaleral  in  shape  (hence 
its  name),  situated  between  the  Gemellus  Inferior  and  the  upper  margin  of  the 
Atlducior  Maj^uus.  It  arises  from  the  outer  border  of  the  tuberosity  of  the 
ischium,  and  proceeding  horizoalally  outwards,  \s  iiiserle<1  into  the  upper  part 
of  the  linen  quadrat!,  on  the  posterior  surface  of  the  trochanter  major.  A  syno- 
vial bursa  is  often  found  betweea  the  under  surface  of  this  muscle  and  the  leaser 
trochanter,  which  it  covers. 

Relations.  By  its  po^tterior  tur/ace,  with  the  Gluteus  Maximas  and  the  sciatic 
vessels  and  nerves.  By  its  anierior  imr/aee,  with  the  tendon  of  the  Ohturaior 
Externua  and  trochanter  minor,  and  with  the  capsule  of  the  hip-joini.  By 
it3  t(ppfrr  border,  with  the  Gemelhig  Inferior.  Its  foitrr  bordtr  is  tsejmrated  from 
the  Adductor  Magnus  by  the  terminal  branches  of  the  internal  circumflex 
vesaels. 

DiMeftir/n.  In  crnlor  to  expose  the  nest  inu)<c-1o  (iho  Ohiiirainr  Exlemae').  11  is  oc{.-t-j»an  to 
romovv  thu  Ftonv.  Iliitciiii,  I'ectineua,  aiiil  AdiliKtur  Hrois  mid  Atldnrtor  Loii);ui  toumtIf*  (rnm 
llio  front  and  inner  aide  of  iho  thi(rh  :  anil  thti  CliitcuH  MnsitniL^  ao<l  Qntidntos  Frnoris  frrn 
lbs  hack  i)srt.  Its  diitiiifctirici  »)u>ulil  loUMcciiiK-iilly  Ik  iiuHljxjui-d  uutil  the  tnu«cle«of  tbe  ootcnur 
aD<l  intcraul  r?inur:il  ivfponit  Ihivl'  Wvn  pxaminrtl. 

The  Obturator  Extemvx  (Fig.  255)  is  a  flat  triangular  innsole,  which  ooveri 
the  outer  surface  of  the  anterior  wall  of  the  pelvis.  It  arises  from  the  margin 
of  bono  itiimediately  around  tlio  inner  siOu  ol  tlio  obturator  foramen,  viz.,  from 
the  body  and  ramus  of  the  pubci,  and  the  ramus  of  the  iscbium;  It  altrn  nridea 
from  the  inner  two-thirds  of  the  outer  surface  of  the  obturator  membrane,  and 
from  the  tendinous  arch  which  completes  the  canal  for  the  passage  of  the  ohiu- 
rator  vessels  nnd  nerves.  The  fibres  converging  pass  outward.-i  and  backwards, 
and  terminate  in  a  tendon  which  runs  across  the  back  part  of  the  hip-joint,  and 
is  in.scrtcd  into  the  digital  fossa  of  the  femur. 

IMaliona.  Bv  its  anicrror  sur/nce,  with  the  Psoas,  Iliacns,  Pi^ctineus,  Adduc- 
tor Longus,  AdiVictor  Brcvis,  ami  Gracilis;  and  nioro  externally,  with  the  neok 
of  the  femur  and  capsule  of  the  hip-joint.  By  iut  posterior  aurfaee,  with  th* 
obturator  membrane  and  Quadratus  l^emoris. 

Serves.  The  Gluteus  Maximum  is  supplied  by  the  inferior  gluteal  nerve  and 
a  branch  from  the  sacral  plexus;  the  Gluteus  Mediua  and  Gluteus  Minimus,  by 
the  superior  gluteal ;  the  Pyriforniis,  Gemelli,  Obturator  Internus,  and  Quaa* 
raius  Kcmorla.  by  branclics  from  the  sacral  plexus,  and  the  Obturator  Extor- 
nus,  by  the  obturator  nerve. 

Actions.  The  Glutei  muscles,  when  they  take  their  fixed  point  from  the 
pelvis,  are  all  abductors  of  the  thigh.  The  Gluteus  Maximus  and  the  poeterioc 
fibres  of  the  Gluteus  Medius,  rotate  the  thigh  outwards;  the  anterior  fibres  of 
the  Gluteus  Mi:<lius  and  the  Gluteus  Minimus  rutiitu  it  inwards.  The  Gluteal 
Maximus  serves  to  extend  the  femur,  and  the  Glnteus  Medius  and  Gluioiu 
Minimus  draw  it  forwards.  The  Gluteus  Maximus  is  also  a  tensor  of  the  faitcia 
lata.  Taking  their  lixed  point  from  the  femur,  the  Glutei  muscles  act  u}>oo 
the  pelvis,  supporting  it  and  the  whole  trunk  upon  the  head  of  the  femur,  vhioh 
is  especially  obvious  in  standing  on  one  leg.  In  order  to  gain  the  erect  poelnn 
after  the  cacrt  of  stuojiing,  ihese  muscles  draw  the  pelvis  backwards,  oaststoJ 
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by  the  Biceps,  SeinitunJinosu-s  aiiJ  Semimembrfinosug  musclea.  The  remain- 
ing musoloa  are  powcrlul  rotators  of  the  thigh  uutwarda.  lu  the  siuing  poolure, 
iftheti  the  thigh  ia  flexed  upon  the  pelvis,  their  aciion  aa  rouxiarn  ceajsesi,  and 
thev  become  abdactors.  wilii  ihe  exception  of  the  Obiarator  Kxicmas,  whioh 
Btill  roUtea  the  femur  uutwanltn.  When  the  femur  is  fixed,  thti  P^-riforpnis  and 
Obiarator  musoles  serve  to  draw  the  pclvJa  forwards  if  it  has  been  iiicliacd 
backwards,  and  assist  in  steadying  it  upun  the  head  uf  the  feinur. 


Posterior  Fbmoral  Keoioi'. 

Semi  tend  iuo8U8. 


Semi  mcmbran  (Mas. 


Bioepa. 

Dixnfrtion  (l-'^g.  2.SG).  Slak^  ft  Trrtieol  inctnon  alonft  tho  middle  of  ikr  thigh,  from  the  lower 
folil  or  the  timlr*  lu  ubuiit  ihrve  iuches  below  lliv  back  of  lhi>  ktive-joint.  atiu  tlivn*  couDCct  it 
vttb  ft  iransverac  iniisiim,  rnrrU'd  from  tht  inn^r  to  tho  uulcr  hIiV  of  the  Icp.  Miikc  ft  ihin) 
tDciaioD  truMvrnn:ljr  ut  the  Jiiaclioo  of  the  miiidle  with  ibc  lower  third  of  the  tbieh.  Th?  ii»- 
tegnnWDl  hutritiK  h««Q  n-movfil  from  tEi<?  bark  of  ibc  bncr.  iinil  the  houbilarii-*  Cif  ibc  poplitfftl 
ipoce  psamined.  ibc  ivmoral  of  iho  intvgami-Dt  rmm  lli«  rt'inuimujr  )iart  ut  ibc  tbt^h  ibould  be 
conTionud.  whfD  IhA  fftstcia  nud  niiiHcleH  of  tbiii  re^uo  will  U:  cxjMitcd. 

The  Biceps  (Fig.  257)  is  a  large  muscle,  of  considerable  length,  situated  on 
the  posterior  and  outer  aspect  of  the  thigh.  It  arises  by  two  heads.  One,  the 
long  head,  arises  from  an  impression  nt  the  upper  and  Wifc  part  of  the  tube- 
rosity of  ihfl  iscbiuin,  by  a  tendon  common  to  it  and  the  Semitendinosua.  Tlie 
femoral,  or  short  head,  arises  from  the  outer  lip  of  the  linea  aspera,  between 
Iho  Adductor  Magnus  and  Vastus  Externua,  extending  fyoni  two  inches  below 
tbe  insertion  of  the  Gluteus  Maximu.4,  to  within  two  inches  of  the  outer  con- 
dyle ;  it  aUo  arises  froin  the  uxturuul  intennusculur  septum.  The  fibres  of  tha 
long  licad  form  a  fusiform  belly,  which  passing  obliquely  downwards  and  a 
little  outwards,  terminate  in  an  aponeurosis  which  covers  the  posterior  surface 
of  tho  muscle,  ami  receives  the  fibres  of  the  short  head;  this  aponeurosis  be- 
comes gradually  contracted  into  a  tendon,  which  Is  inserted  into  the  outer  side 
of  the  head  of  tho  Ubula.  At  ita  insertion,  tho  tendon  divides  into  two  por- 
tions, which  embrace  the  external  lateral  ligament  of  the  knee-joiot,  a  strong 
prolongation  being  sent  forwards  to  the  outer  tuberosity  of  tho  tibia,  which 
pves  oflT  au  expansion  to  the  fascia  of  the  leg.  The  tendon  of  this  muscle 
forms  the  outer  hamstring. 

Relaliirm.  By  its  stijierjlcial  otarface  with  tho  GlutcuR  Maximus  above,  tho 
fofioia  lata  and  integument  in  tbe  rest  of  its  extent.  By  its  deep  $ur/ate,  with 
the  Semimembranosus,  Adductor  Magnus,  and  Vastus  Exteruus,  the  great 
sciatic  nerve,  poplitoal  ariery  and  vein,  and  near  ita  insertiou,  with  the  extornal 
head  of  tho  Gastrocnemius,  Ptnntarig,  the  superior  external  articular  artery, 
and  tbe  external  popliteal  nerve. 

The  Semtiendinosits,  remarkable  for  the  great  length  of  its  tendon,  is  situated 
at  the  posterior  and  inner  aspect  of  the  thigh.  It  arises  from  the  tuberosity 
of  the  isohium  by  a  tendon  common  to  it  and  the  long  bead  of  the  Biceps;  il 
aJso  aris^  from  an  aponeurosis  which  connc**is  the  adjac«nt  surfaces  of  the 
two  muscles  to  tbe  extent  of  about  three  inches  alter  their  origin.  It  forms  a 
fusiform  muscle,  which,  passing  downwards  and  inwards,  terminates  a  little 
below  the  middle  of  the  thigh  in  a  long  round  tendon  which  lies  along  the 
inner  side  of  the  popliteal  space,  then  curves  around  the  inner  tul>erosity  of 
tho  tibia,  and  is  inserted  into  the  upper  pan  of  the  inner  surface  of  the  shdft 
of  that  bone,  nearly  as  far  forwards  as  its  anterior  border.  This  tendon  lies 
beneath  tbe  expansion  of  the  Sartorius,  and  below  that  of  tbe  Gracilis,  to 
which  it  is  uniied.  A  tendinous  intersection  is  usually  observed  about  the 
middle  of  tbe  muscle. 

Helatiiyna.  By  its  superfcial  surface,  with  the  Gluteus  Masimus  and  fascia 
lata.  By  ita  deep  aur/wf,  with  tho  Semimembranosus,  Adductor  Magnus,  inner 
be:id  of  tbe  Gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint. 

Tbe  iSeinti/tenibranosva,  so  called  from  tbe  membranous  expunsion  ou  its 
27 
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anterior  and  posterior  surfaces,  is  situated  at  (be  back  part  and  inner  «de  of 
iKu  tbi^'li.  Ii  iiri.-fos  by  a  thiuk  tendon  from  the  upper  and  outer  part  of  the 
tuberoeiiy  of  i!ie  ischium,  above  and  lo  the  outer  siae  of  ihe  Bitreps  and  Semi* 
teudinosus,  aud  is  inserted  into  the  iunur  and  back  [>art  of  the  inner  tuberosity 
of  the  tibia,  beneath  the  internal  latcrul  ligament.  The  tendon  of  the  mascle 
at  its  origin  expands  into  tin  aponeurosis,  which  covers  the  upper  pari  of  ila 
nntcrior  surfnce;  from  this  aponeurosis,  muscular  fibres  arise,  and  converge  lo 
another  aponeurosis,  which  covers  tlie  lower  part  of  its  posterior  surface,  and 
thiit  eontrttclK  into  the  tendoo  of  insertion.  The  tendon  of  the  muscle  at  il^ 
inwriion  divides  into  three  portions;  tlic  middle  portion  is  tlic  fasoicnlua  of 
insertion  into  the  back  part  of  the  inner  tuberosity ;  ii  sends  down  an  expan- 
sion to  cover  the  Popliteus  muscle.  The  internal  portion  is  horizontal,  possiog 
forwards  beneaih  the  internal  lateral  ligament,  to  bo  inserted  into  a  groove 
along  the  inner  side  of  the  lateral  tuberosity.  The  posterior  division  passes 
upwards  and  hackwanls,  to  be  inserted  into  the  back  part  of  the  outer  con- 
dyle of  the  femur,  forming  the  chief  part  of  the  posterior  ligament  of  the 
kuee-joint. 

The  tendona  of  the  two  preceding  masclcs,  with  thoee  of  the  Gracilis  and 
Sartorius,  form  the  inner  hamstring. 

Jtetatioiu.  By  its  suj/crjuinl  surface,  witb  the  SemitendiuoKUs,  Biceps,  and 
faseia  lata.  By  its  (ieep  sur/'aff,  with  iho  popliteal  vessels.  Adductor  Magniie, 
and  inner  head  of  the  Gastrocnemius,  from  which  it  ia  separated  bv  a  synovial 
bursa.  By  its  inner  border,  with  the  Gracilis.  By  its  miter  border,  with  the 
great  sciatic  nerve,  and  ita  internal  popliteal  bratich. 

^crvet.    The  muscles  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Aeiionn.  The  three  hamstring  muscles  flex  the  leg  upon  the  thigh.  "Whca 
the  knee  is  semi-fixed,  the  Biceps,  in  consequence  of  ius  oblique  direction 
downwards  nud  outwards,  rotates  the  leg  slichtly  outwards;  and  the  Semi- 
membranoau.s,  in  consequence  of  its  oblique  direction,  lotatoa  the  leg  inwards, 
ossiating  the  I'opltteus.  Taking  their  fixed  point  from  below,  these  muscles 
serve  to  support  the  pelvis  upon  the  head  of  tiiu  femur,  and  to  draw  the  trunk 
directly  l>ackward.^  as  in  feats  of  strength,  when  the  body  is  thrown  backwards 
in  the  form  of  au  arch. 

Sui'eficai  Analoittif.  I1u>  ton<I(in»  of  thr«p  miiKcloM  occusionnllT  rrriiiiit-  sitWiitanenaii  iliriMoa 
in  some  fonaa  of  sp'nrious  nnchvloHiH  o(  the?  knet^juint.  deprndcnt  ujiim  pi-miBiii-Dl  cootrscUoo 
■nd  rijridily  of  thi*  fli-jior  intfi-ii'M,  or  from  stiHtnitig  of  tlii"  licaitH'iHotm  mid  nlht-r  twiiw  Hir. 
rminding  liiu  jniut.  the  nsiih  nf  diwafip.  Thiet  in  effeclfd  W  pulling  tbv.  It-tMloo  upon  tlM 
itln'Ich,  and  in>i<.'rtitiff  it  narmw  sliiifp-inHnti-il  kiufi'  lielwcen  il  iiiki  the  nkiri ;  thf  cntttlU[  v  ' 
beiiiK  tfapD  turned  to^arda  thp  Icodou,  ii  flmuld  be  divided,  lukiag  cure  Uiut  ibv  wouoaw 
ekin  is  oot  at  the  sani?  time  enlari^-d. 


MiTscLKs  AND  Fascia  or  thk  Lsa. 

DiMfffion  (PifT.  'iffS).  The  knoc  sbotild  bf  bent,  a  block  plAcod  benoall)  it.  n&d  the  fopl  krpl 
io  to  ext<>uiJi>d'pij!)ilLou:  tiu-u  uiaku  uq  iucisiuu  iliruufili  tliv  iuu-guuiont  in  the  tniddlu  Mm  of 
tbr  leg  to  the  aoklf.  and  fontmiic  it  ulonjr  the  dorsum  of  the  foot  lo  ihc  toes.  Mitke  k  M-<-<m-l 
inoiiiioD  Ininfvei^rly  across  iliv  unkK  and  a  third  in  ihi.>  ftnme  diiTTtiuci  acrxiRt  tbe  haate  o(  the 
Inm :  r?>movp  the  Hh\m  of  integmneiit  included  betvroen  Lheac  inidstons.  in  order  to  exKOUar  tfcr 
dwp  rtuK-iu  uf  ibc  Ivg. 

The/iMci'a  f^f  the  ley  forms  a  complete  investment  to  the  whole  of  this  region 
of  the  limb,  exeepting  to  the  inner  surface  of  the  tihia.  It  is  continmms  above 
with  the  fascia  lata,  receiving  an  expansion  from  the  tendon  of  the  Biceps  on 
the  outer  side,  and  from  the  tendons  of  the  Sartorius,  Gracilis,  and  Semitendi- 
uonus  on  the  inner  side:  in  front  it  blends  with  the  periosteum  oovertng  the 
tibia  and  fibula;  below,  it  is  continuous  with  the  annular  ligaments  of  the  ankle- 
It  is  thick  and  dense  in  the  upper  and  anterior  part  of  the  leg,  and  give* 
attachment,  by  its  inner  surface,  to  the  Tibialis  Antiuus  and  Extensor  Longu 
Diffiiorum  miisclft.^;  hut  thinner  behind,  where  it  covers  the  Oastr«K:nemiui 
and  Soleus  muaclcs.    Its  inner  surface  gives  ol^  on  the  outer  side  of  the  leg. 


AN'TEnion  Tiimn 
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si rong  intermuscular  septa,  vliich  incloae 
Poronei  muscles,  and  separMo  llicm  from 
tbe  inusclog  on  the  anterior  and  posterior  tibial 
regions,  and  several  smaller  ana  inoni  slender 
processes,  which  inclose  tlie  individual  muscles 
in  «aah  region ;  at  tlie  same  time  a  broad  Irans* 
verse  intermuscular  septum  intervenes  between 
the  superHciuI  and  deep  muscles  in  tbe  posie* 
rior  libio-Bbular  region. 

N»w  ivmuvK  tlif  TitAciK  hj  dividioji  it  io  Lho  flun« 
dim:tion  u  ihe  inlPtnim^&t.  cxi-rpting  ftp[>09ite  the 
tinldi?,  wh*r«  it  uliimW  li«  left  folirf.  Commfoce  1li* 
rvmnval  of  ihc  Ta^cU  from  Iwlow,  oppnsiir  tlio  Icndnn^, 
nn4  detftch  it  ia  llm  Udc  uf  dirKcliun  i>f  ihv  tnuscular 
fibre*. 

The  Mnacles  of  ihe  Leg  may  be  subdivided 
into  three  groups :  Those  on  the  anterior,  those 
on  tlie  posterior,  and  those  ott  the  outer  side. 

ASTERIOB   TtDlO-PreiTLAK  JtEaiON. 

Tibialis  Anticus. 
Extensor  IVoprius  Pollicis. 
Extensor  Longus  Digitorum. 
Pcroneus  Tertiua. 

Tho  TiliaUs  Antictts  is  situated  on  the  outer 
side  of  the  tibia ;  it  is  thick  and  fleshy  at  its 
upper  part,  tendinous  below.  It  ori.'M.^  from 
tbe  outer  tuberosity  ftnd  up]>er  two-thirds  of 
the  external  surface  oi'  tlie  Bhatl  of  the  tibia; 
from  the  adjoining  part  of  the  interosseous 
membrane;  from  the  deep  fascia  of  tbe  leg; 
and  from  the  iutermuaoular  septum  between  it 
and  the  Extensor  Longus  Digilorum;  the  fibres 
pass  Tertically  ilowuwardfl,  and  termiiiatc  in  a 
lendon,  which  is  ap]]arenc  on  the  anterior  sur- 
faoeorthe  muaule  ai  the  lower  third  of  the  leg. 
Afler  passing  through  the  innermost  compart- 
niODl  of  tho  anterior  annular  ligament,  it  is 
inserted  into  the  inner  and  under  surface  of  the 
internal  cuneiform  bone,  and  base  of  the  meta- 
tarsal bone  of  the  great  toe. 

Rfladona.  By  lis  anterhr  aur/are^  with  tho 
deep  fa.soia,  and  with  the  annular  ligamenL 
By  its  }foaterior  $ur/ac«,  with  the  interosseous 
membrane,  tibia,  ankle-joint,  and  inner  side  of 
tlie  taraus;  this  surface  also  overlaps  the  an- 
terior tibial  Tessels  and  nerve  in  the  upper 
part  of  the  \q^.  By  its  inner  tur/ace,  with  the 
tibia.  By  its  outer  snr/ace,  with  the  Extensor 
Longus  Digitorum,  and  Extensor  Proprius  Pol- 
licift,  and  the  anterior  tibial  vessels  and  nerve. 

Tlie  E-rtvifor  Proj/rira  PoUicis  is  a  thin, 
elongated,  and  lliLticnu<l  muscle,  situated  be- 
tween tho  Tibialis  Amicus  and  Extensor 
L^ingus  Digitorum.  It  ariites  from  the  anterior 
surfaoe  of  tbe  fibula  for  about  the  middle  two- 
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fourths  of  its  fixtent,  ha  origin  being  internal  to  that  of  the  Extensor  Lon{^ 
I>igitoruni;  it  also  arisos  from  tbu  iuteros&eou3  membrane  to  a  !>imi.tur  exteiA 
The  ttbrtMpasa  ilowownrd.s,  and  terminate  in  a  tendon,  which  occupies  tho  an- 
terior border  of  the  muscle,  passes  through  a  dtatinct  comfiartmeot  in  the 
annular  Itgunient,  crus^ieH  the  anterior  tibial  vessels  near  the  bend  of  the  ankle, 
and  is  insenei]  into  the  base  of  the  lust  phalanx  of  the  great  toe.  Opposite  the 
motatarso-phalHngexl  articulation,  the  tendon  gives  off  a  thin  proloiigattou  on 
each  side,  which  covers  the  anrfaoe  of  the  joint. 

Relations.  By  its  anterior  honUr,  with  the  deep  fascia,  and  the  anterior  annular 
ligament.  By  xX^  fxyaierior  border,  with  the  interosseous  membrane,  fibula,  tibia, 
flnkle-joint,  and  Extensor  Brovis  Digitorum.  By  ila  outer  tide,  with  tlio  Exten- 
sor Longus  Digilorum  above,  the  dornalis  pc^is  vessels  and  anterior  tibial 
nerve  below.  By  ita  inner  gide^  with  the  Tibialis  Anticus  and  the  anterior  tibial 
ves-sels  above. 

The  Exietvsor  Longns  Di-jUorum  is  an  elongated,  flattened,  semipenuiform 
miiriclo,  situated  the  most  externally  of  all  the  muscles  on  the  forepart  of  the 
\cg.  It  arises  from  the  omer  tuberosity  of  the  tibia;  from  the  tipper  three- 
fourths  of  tlio  BUturior  surface  of  the  bliaft  of  the  fibula ;  from  the  interosseous 
membrane,  aiid  docp  fascia;  and  from  the  interjnuscular  septa  between  it  and 
the  Tibialis  Anticus  on  the  innri;,  and  tlie  Peronct  on  the  outer  side.  The 
muscle  terminates  in  three  tendons,  which  pass  through  a  canal  in  the  annular 
ligament,  with  the  Peroneas  Tertius,  run  acroas  the  dorsum  of  the  foot,  and  are 
inserted  iolo  the  second  and  third  phalanges  of  the  four  lesser  toes,  the  inner- 
most  tendon  having  subdivided  into  two.  The  mode  in  which  the  tendon.-^  are 
inscrti-d  is  the  following:  Each  tendon  opposite  the  moiatarso-phalangeal  articQ- 
latton  is  Joined,  ou  iba  outer  tiide,  by  the  tendon  of  the  Extensor  Bruvis  Digi- 
torum  (except  the  fourth),  unA  receives  a  fibrous  expansion  from  the  Intero^el 
and  Lumbricales;  it  then  spreads  into  a  bro.id  aponeurosis,  which  covers  the 
dorsal  nurfaco  of  the  first  phnlanx.  Tbis  aponeurosis,  at  the  articulation  of  the 
6rst  with  the  second  phalanx,  dividcit  into  three  slips,  a  middle  cue,  which  \i 
inserted  into  the  base  of  the  second  phalanx ;  and  two  lateral  slips,  which,  aAof 
uniting  on  the  donml  surfoice  of  the  second  phalanx,  are  continued  onwards,  to 
be  inserted  into  the  base  of  the  third. 

Raiations.  By  its  atUrrior  snrfiicv,  with  the  deep  fascia  and'  the  annular  Hgo. 
ment.  By  its  f)o.iterior  sur/fffl,  with  the  fibnla,  interos-scous  membrane,  aukW- 
joint,  antl  Extensor  Brevia  I>igitoTum.  By  its  inturr  s/(fc,  with  the  Tibialis 
Anticu.4,  Extensor  Proprius  Pollieis,  and  anterior  tibial  vessels  and  nerve.  Br 
its  outer  side,  with  the  Peroneiia  Longua  and  Peroaeus  Brovis. 

The  Peronetts  7'ertim  is  a  part  of  the  Extensor  Ix)tigus  Digitorum,  and  might 
be  described  as  its  tifth  tendon.  Tlie  fibres  belnngingtothi^  tendon  arise  from 
the  lower  fourth  of  the  anterior  surface  of  the  ftljula,  on  its  outer  side;  from 
the  lower  part  of  tlie  interosseous  membrane;  and  tVuin  an  intermuscular  aeptnm 
between  the  Peroneua  Tertius  and  the  Peroneus  Brevia.  The  teudoUf  after 
ra^fiing  through  the  same  canal  in  the  annalar  ligament  as  the  E.xteti3or  Loogus 
jJigitorum,  is  inserted  into  T.hc  hasc  of  the  metatarsal  bone  of  the  liiUo  loe,  ofi 
its  dorsal  surface.    This  muscle  is  sometimes  wanting. 

Nerves.     These  mu-wlas  are  supplied  by  the  anterior  tibial  nerve. 

Aciiotis.  The  Tibialis  Anticus  and  Peroneus  Tcrtius  are  the  direct  flexors  of 
the  tarsus  upon  the  leg ;  the  former  musclo,  from  the  obliquity  in  the  dtredioa 
of  its  tendon,  raises  the  inner  border  of  tho  foot;  and  the  latter,  acting  with 
tlia  Peroneus  Brevia  and  Peroneus  Longus,  will  draw  the  outer  border  of  the 
loot  upwards,  and  tho  .sole  outwards.  The  Extensor  Longus  Digitorum  and 
Extensor  Proprius  PolHcis  extend  the  phalanges  of  the  toea,  and,  continuing 
their  action,  flex  tho  tarsus  upon  the  leg.  Taking  their  fixed  point  from  below, 
in  the  erect  posture,  all  these  muitclcs  serve  to  fix  the  bones  of  tho  leg  tn  the 
perpendicular  position,  and  give  increased  strength  to  the  anklt^joiut. 
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Posterior  Tibio-fibular  Region. 

t>ii»etiiim  (l^g.  356),  Muke  u  rvrliciU  iocisioa  aloag  the  oiiiMlv  lio«  of  tfa«  bock  of  t)>p  \viz. 
tnm  Um  lo<*«r  part  of  the  popllU-ul  Kpscc  to  the  heel,  coDa<'<:ling  it  lK>lnw  by  a  trftn!tver»>  io- 
daiM  estendaff  betwwo  the  two  naUeoU ;  the  Bapa  of  iotcgumeiit  bvtiig  reinoved.  tti«  tnKM 
tni  matkm  thouM  be  vziumneU. 


The  muscles  in  this  region  of  tlie  lee  are 
subdivided  into  two  layer?,  superBciaT  and 
deep.  The  superficial  layer  constitutes  a 
powerfal  muscular  mass,  forming  the  calf  of 
the  leg.  Their  large  size  ia  one  uf  the  most 
cfaaraotenatio  features  of  the  muscular  appa- 
mtua  in  man,  and  bears  a  direct  connection 
with  hia  ordinary  attitudo  and  mode  of  pro 
gression. 


Fig.  2S9.— Muclea  of  Ibe  Back  of  th» 
Leg.    dttparftcUI  Lajai; 


Superficial  Layer. 


Gastrocnemius. 


Solens. 


Plantaria. 


it 
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The  QMlmcnemim  is  the  most  superficial 
muscle,  f»nd  forms  the  great<!r  part  of  tho 
cftlEl  It  arisus  by  two  heads,  which  are  con- 
nected to  the  condyles  of  the  femur  bv  two 
strong  flat  tendons.  The  inner  hca4  the 
larger,  and  a  little  the  more  posterior,  arises 
from  a  depression  at  the  upper  and  back 
part  of  the  inner  condyle.  The  outer  head 
ariaes  fVom  the  upper  and  hack  part  of  the 
e^cturnal  condrle,  immediately  above  the 
origin  of  the  Vopliteus.  Both  heads,  also, 
arise  by  a  few  tendinous  and  fleshy  fibres 
from  the  ridgos  which  are  continued  upwards 
from  the  condyles  to  the  linea  aspera.  Each 
tendoti  spreads  out  into  an  aponeurosis, 
whiub  covers  the  posterior  surface  of  that 
I>ortion  of  the  muscle  to  which  it  belong* ; 
that  covering  the  inner  bead  being  longer 
and  thicker  than  the  outer.  From  the  nnie- 
rior  gurfiice  of  tliese  tendinous  expansions, 
muscular  fibres  are  given  off.  The  fibres  in 
the  median  line,  wliieh  correspond  to  tho 
accessory  portions  of  the  muscle  derived 
from  tho  bifurcations  of  the  linea  aspera, 
unite  at  an  angle  upon  a  median  tendinous 
raphe  below  ;  the  remaining  fibres  converge 
to  the  posterior  surface  of  an  aponeurosis 
which  covers  the  front  of  the  muscle,  and 

lis,  gradually  contracting,  unites  with  the 

tndoa  of  the  Solens,  and  forms  with  it  the 
teudo  Achillis. 

Jielntions.     By  Its  ariperjieial  surface,  with 
the  faacia  of  the  leg,  which  separates  it  fVom 
tho  external  saphenous  vein  and  nerve.    By 
it.»t  t/wp  jwr/rtce,  wiih  the  po.<rtcrior  ligament  of  the  knee-joint,  tbc  Poplitees,  So- 
">ua,  Plantarit*,  popliteal  vessels,  and  interna!  popliteal  nerve.    The  tendon  of  the 

mer  Lead  corresponds  with  the  back  |>!iri  of  the  inner  condyle,  from  which  it 
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is  separated  "by  a  synovial  bursa,  wliicli,  in  some  cases,  coitiniunicatcs  with  the 
cavity  of  the  knee-joint.  The  tendon  of  the  outer  head  contains  a  Kesainoid 
fibro-cartilaye  (rarely  osseous),  where  it  plays  ov«r  ibe  corresponding  outer 
i^jndylu:  and  one  is  oceualoually  found  in  the  tendon  of  the  inner  head. 

Tti9  Oiwtrr>ci(emia]i  should  be  divided  acroH,  Jast  below  its  origiu,  a.i\<l  tumvd  downwonk.  la 
order  lo  cxpoKc  Lbc  uext  duscI^b. 

The  .Soleijf  is  a  broad  Oat  mugcle,  situated  immediately  beneath  the  preceding. 
It  ha.-t  receivt^d  its  name  from  its  roacmblanuc  in  shape  to  a  sole-fish.  It  ariM4 
by  leudinoua  fibres  from  the  back  part  ol  the  head  of  the  fibula,  and  from  tha 
upper  half  of  the  posterior  surfaoo  of  its  shaft;  from  the  oblique  line  of  the 
tibia,  and  from  the  middle  third  of  its  iuiernal  border;  i^ome  fibres  aUo  ari*e 
from  a  lendinoud  arch  placed  between  the  tibial  and  libtilar  origins  of  the 
muscle,  and  beneath  wliieb  the  posterior  tibial  vessels  and  nerve  pas?.  The 
fibres  pass  backwards  to  an  aponeurosis  which  covers  the  pogterior  surface  of 
the  muscle,  and  this,  gradually  becomiiifi  thicker  and  narrower,  joins  with  tha 
tendon  of  the  Gastrocnemius,  and  forms  witb  it  the  tendo  Achillia. 

IMatioHS.  By  Us  suyerficial  siir/acf,  with  the  Gastrocnemius  and  Plantaris. 
By  its  tleep  surfaeg,  willi  the  Flexor  Longus  Diyiiorum,  Flexor  Tjongus  Pollicia. 
Tibialis  Posticns,  and  posterior  tibial  vessels  and  nerve,  fVom  which  it  is  sepa- 
rated by  the  transvertiti  intermuscular  septum  or  deep  faitcia  of  the  log. 

The  Jhnfn  ArhitU«,  ibc  eoinmon  tendr)n  of  tl»o  GasiriHriicmins  and  Solens,  \% 
the  thickest  and  strongest  tendon  in  the  body.  It  is  :il^>«i  six  inches  in  length, 
and  formed  by  the  junction  of  the  aponeuroses  of  the  two  preceding  muscles. 
It  commences  about  the  middle  of  the  leg,  bnt  receives  tlesny  fibres  on  its  an- 
terior surface,  nearly  to  its  lower  end,  Gradnalljjr  becoming  contracted  below, 
it  is  inserted  into  the  lower  part  of  the  posterior  tuberosity  of  the  09  calcijs 
ft  synovial  bursa  being  interposed  between  the  tendon  and  the  upper  part  of  the 
tuberosity.  The  leiidoii  spreads  out  sutnewliat  at  its  lowor  end,  su  that  its  nar- 
rowest part  is  nsually  about  an  inch  nnd  a  half  above  its  insertion.  The  tendon 
is  covered  by  the  fascia  and  the  integument,  and  is  separated  from  the  d««p 
muscles  and  vessels  by  a  considerable  interval  filled  vip  with  areolar  and 
adipose  tissue.  Along  its  outer  side,  but  superficial  to  it,  is  the  external  saphe- 
DouK  vein. 

The  Ptantaria  tsan  extremely  diminutive  muscle,  placed  between  ttieGastroo- 
Demius  and  Soleu^t,  and  remarkable  for  iu  loiij.'  and  dulicate  tendon.  It  arises 
from  the  lower  purt  of  the  outer  bifurcation  of  the  linua  aspera,  and  from  the 
posterior  ligament  of  the  knee-joint.  It  formsafimall  fusiform  belly,  aboal 
two  inches  in  length,  which  terminates  in  a  long  slender  tendon  which  cro!K>e8 
obliquely  between  ilie  two  muscles  of  tlie  calf,  and  running  along  iho  inner 
border  of  the  tcndo  Acbillis,  is  inserted  with  it  into  the  posterior  |>art  of  the 
OS  calcis.  This  muscle  is  ocensionatly  double,  and  is  sometimes  wanting. 
OooaaiouaUy,  its  tendon  is  lost  in  the  inlernal  annular  ligatoetit,  or  in  th«  fasoift 
of  the  leg. 

Ncrvts.    These  muscles  are  supplied  by  the  internal  popliteal  nerve. 

Acti'iTia.  The  museles  of  the  calf  possess  considerable  power,  and  are  con- 
Bluntly  called  into  use  in  standing,  walking,  dancing,  and  leaping;  bcnoe  thu 
large  size  tboy  usually  present.  In  walking,  these  muscles  uraw  powerfully 
upon  the  OS  oalcia,  raising  the  heel,  and,  with  it,  the  entire  body,  from  th© 
ground;  the  body  being  thus  supported  on  the  raised  foot,  the  onposito  limb 
can  be  carried  forwards.  In  stanuing,  the  Solcus,  taking  its  fi.xcti  point  from 
below,  steadies  the  leg  upon  the  foot,  and  prevent*  the  body  from  falling  for- 
wards, to  which  liiere  is  a  constant  tendency  from  the  superincumbent  weight. 
The  Gastrocnemius,  acting  from  hclow,  serves  to  flpx  the  femur  u}K>n  the  tibia, 
assiste^l  by  the  Popliteus.  The  Plantaris  is  the  rudiment  of  a  largo  musolii 
which  exista  in  some  uf  the  lower  animals,  and  serves  as  a  tensor  uf  the  plantar 
fascia. 
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PopHteus. 

Flexor  LoDKQs  Pollicis. 


Detp  Layer. 

Flexor  Loogus  Digitoruoi. 
Tibialis  Posticus. 


Dttacetion.  ticUeh  Ihc  Bolcna  rrom  iU  aftachiii<-nt  In  th« 
IbnU  uul  tibim,  and  larn  it  downwarOi  wheo  tlie  tki'p  layer  i>f 
■luclca  ia  cspoa«t],  covcr«<l  by  lb«  dw])  fascia  of  tbu  leg. 

The  deeji  /aseia  of  the  leg  ia  a  brond,  iraiiRverse,  in- 
termuscular septum,  interposed  between  the  super- 
ficial and  deep  muscles  in  the  posterior  tibio-fibular 
region.  On  each  sido  it  h  connected  to  the  nyu-gins 
of  the  tibia  and  fibula.  Above,  where  it  covers  the 
Poplileus,  it  is  thick  and  dense,  and  receives  an  ex- 
pansion from  the  teudon  of  the  Scmimembranosns;  it 
Is  thinner  in  the  middle  of  the  leg  ;  but  below,  where 
it  covers  the  tendons  passing  behind  the  malleoli,  it 
is  thickened.  It  is  continued  onwards  in  the  interval 
between  ibe  ankle  and  the  heel,  where  it  covers  the 
vessels,  and  is  blended  with  the  internal  annular  liga- 
ment. 

Tb'u  fadcia  ohntild  uow  l»e  rfnoTrd,  comnipaciDs  from  helow 
oppnatU  the  ti>n(lon!<,  and  di'tacbing  it  from  tlio  muscWa  in  Uw 
direction  of  lltoir  fibros. 


Fie  2Gn._Ma!.cle(i  of  tV 
lUrlc  of  ihr  Ijt^.  I>W(. 
Layers. 
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The  Pi^pliieus  is  a  thin,  flat  triangular  muscle,  which 
forms  f>art  of  the  floor  of  the  popliteal  space,  and  ia 
ooTereu  by  a  tendinous  expansion,  derived  from  the 
SemimembranoBua  muscle.  It  arises  bj  a  strong  Hat 
tendon,  about  an  inch  in  length,  from  u  deep  depres* 
aioQ  on  the  outer  side  of  the  exteral  condyle  of  the 
femur,  and  from  the  posterior  ligament  of  the  knee* 
joint;  and  is  inserted  into  the  inner  two-thinis  of  the 
triangular  surface  above  the  oblique  line  ou  the  pos- 
terior surface  of  the  shaft  of  the  tibia,  and  into  the 
tendinous  expansion  covering  the  surface  of  the 
musula  The  tendon  of  the  muscle  ia  covered  by  that 
of  the  Biceps  and  the  external  lateral  ligament  of  the 
knoe-joint;  it  gnxjves  the  outer  surface  of  the  exter- 
nal semilunar  cartihigo,  and  is  invented  by  the  syiio- 
rial  membrane  of  th«  knee-joint. 

Reiatitna.  By  its  supcTJicial  sxir/ace.  with  the  fascia 
above  mentioned,  which  separates  it  from  the  (iastroc- 
oemius,  Plantaris,  popliteal  ve«.<iels,  and  internal  pop- 
liteal m-rvo.  By  its  deep  s'er/ace,  with  the  superior 
tibio-fibniar  artieulation,  and  back  of  the  tibia. 

The  Flexor  Lowjua  PoUicu  lit  situated  on  the  fibular 
side  of  the  leg,  and  is  the  most  superijuial  and  largest 
of  the  three  next  mtiscleai.  It  arises  f^'om  the  lower 
two-thirds  of  the  internal  surface  of  the  shall  of  the 
fibula,  with  tho  exception  of  an  inch  at  its  lowest 
part;  from  the  lower  part  of  the  interosseous  mem- 
brane ;  irom  an  intermusi-.ular  septum  between  it  and 
the  Peronei,  externally ;  and  from  the  fascia  covering 
tho  Tibialis  Posticus.  The  fibres  pass  obliquely 
downwards  and  backwards,  and  terminate  round  a 
tendon  which  occupies  nearly  the  whole  length  of  the  posterior  surface  of  the 
muscle.     This  teudou  passes  through  a  groove  on  the  posterior  surikce  of  the 


tibia,  external  1o  iliat  for  the  Tibinlia  Posticus  and  Flexor  Loiigns  Digitornm; 
ii  then  pA5se^  through  another  groove  on  the  posterior  extremity  of  the  tMt&- 
gnlus,  and  along  ii  thini  groove,  beneath  the  luhurcle  of  the  os  calcia,  into  the 
sole  of  the  foot,  where  it  runs  forwards  between  the  two  heads  of  the  Flexor 
Breris  Pollicis,  and  U  inserted  into  the  V>asc  of  the  last  phalanx  of  the  great 
too.  The  grooves  in  llie  astragalus  and  os  ealcls  whieh  contain  the  tendon  of 
the  muscle,  are  converted  by  tendinous  fibres  into  distinct  canals,  lined  by 
synovliil  membrane ;  and  as  the  tendon  crosses  the  sole  of  the  fool,  it  is  con- 
nected to  the  common  flexor  by  a  tendinous  slip. 

Ifehtii/tis.  By  its  snjterjkial  surfiu-e^  with  the  Solcus  and  lendo  Achillis,  frftni 
which  it  is  separated  by  the  deep  fascia.  By  its  de"])  etir/aee,  with  the  fibub, 
Tibialis  Posticu*,  the  peroneal  vessels,  the  lower  part  of  the  interoaseus  mem< 
braiiO,  and  the  auklejoiut.  By  its  ou!n-  border,  with  the  Peronei.  By  its  inner 
hnrilfir^  with  the  Tibialis  Posticus,  and  Flexor  Longus  Digitornm. 

The  Flexor  Longxts  Digiu^rum  [Per/nrane)  is  situated  on  the  tibial  side  of  the 
leg.  At  its  origin,  it  is  thin  and  pointed,  but  gradually  increases  in  sise  as  it 
descends.  It  aristw  from  the  posterior  surface  of  the  shaft,  of  the  tibia,  imtno- 
diately  below  the  onlirjue  line,  to  within  three  inches  of  its  extremity,  internal 
to  the  tibial  origin  of  the  Tibialis  Posticus;  some  fibres  also  arise  from  tho 
intermuscular  septum  between  it  and  the  Tibialis  Posticus.  The  fibres  tcrmi- 
ualo  in  a  tendou,  which  runs  nearly  the  whole  length  of  the  posterior  gnrfaee 
of  the  muscle.  Thir^  tendon  pas.-^&i,  behind  tlie  inner  malleolus,  in  a  groove, 
common  to  it  and  the  Tibialis  Posticu.^  but  separated  from  the  latter  by  & 
fibrous  septum;  each  tendon  being  contained  in  a  special  sheath  lined  by  a 
separate  synovial  membrane.  It  then  pajuscs  obliquely  forwards  and  outwards, 
beneath  the  arch  of  the  os  cnlcis,  into  the  sole  of  the  foot  (Kig.  262),  where, 
eroasinj^  beneath  the  tendon  of  the  Flexor  Longus  Pollicis,  to  which  it  is  con- 
nected bv  a  strong  tendinous  slip,  it  becomes  expanded,  is  joined  by  the  Flexor 
Aceessurius,  and  finally  divides  into  four  tendons  which  are  inserted  into  tb« 
bases  of  the  last  phalanges  of  the  four  lesser  toes,  each  tendon  passing  throagh 
a  fissure  in  the  tendon  of  the  Flexor  Brevis  Digttorum,  opposite  the  middle  of 
the  first  phalanges. 

Heiati'ons.  In  the  Icji^:  hy  its  sup^rjieial  siir fare,  vrhh  the  Soleus,  and  the  pos- 
terior tibial  vessels  and  nerve,  from  which  it  is  separated  by  the  deep  fascia; 
by  its  de(v  stir/aee,  with  the  tibia  and  Tibialis  Posticus.  In  tfie/oot,  it  is  covered 
by  the  Abductor  Pollicis,  and  Flexor  Brevis  Digitorom,  and  crosses  beneath 
tlie  Flexor  Longus  Pollicis. 

The  Tihiatis  Posticus  lies  between  the  two  preceding  mtiscles,  and  is  the  mo§t 
deeply  seated  of  all  the  muscles  in  the  leg.  It  commences  above,  by  two  pointed 
processes,  aejMirated  by  ai]  angular  interval,  Ihrongh  whieh  the  anterior  tibial 
vessels  pass  forwards  to  the  front  of  the  leg.  It  arises  from  the  whole  of  the 
posterior  surface  of  the  interosseous  membrane,  excepting  ita  lowest  part,  from 
the  posterior  surface  of  the  shafl  of  tlie  tibia,  external  to  the  F'lexor  iJongus 
Bifritorum,  between  the  commenoement  of  the  oblique  line  above,  ai>d  the 
middle  of  the  external  border  of  the  bone  below,  and  from  the  upper  two-tbirda 
of  the  inner  aurface  of  the  shaft  of  the  fibula  ;  some  fibres  also  arise  from  the 
deep  fascia,  and  froTu  the  intermuscular  septa,  separating  it  from  the  adjacent 
muscles  on  each  side.  This  muscle,  in  the  lower  fourth  of  the  leg,  passes  in 
fVont  of  the  Flexor  Ijongus  Digitornm,  terminates  in  n  tendon,  which  posses 
through  a  groove  behind  the  inner  ma.lleoluE,  with  the  tendon  of  that  muscle, 
hut  inclosed  in  a  sepiinite  sheath;  it  then  passes  through  another  sheath,  oret 
the  internal  lateral  ligament,  and  beneath  the  calcaneo-seaphoid  articulation, 
and  is  inserted  into  the  tuberosity  of  the  scaphoid,  and  internal  cuueiforro  bone*. 
The  tendon  of  this  muscle  contains  a  sesamoid  bone,  dgat  its  insertion,  and  gives 
off  fibrous  expansions,  one  of  which  passes  backwards  to  the  os  calcis^  others 
outwards  to  the  middle  and  external  cunoirorm,  and  some  forwards  to  tho  bnsW 
of  the  third  and  fourth  metatarsal  bones  ^Fig.  263). 
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RelaUma.  By  iw  mperfieial  sttrfntf.,  with  the  Soleus,  and  Flexor  Loogus 
Pi>^itorum,  the  postj^rior  tibial  veseeU  aod  tierve,  and  the  perotica!  vessels,  from 
wLiob  it  i»  s*.-]>ar»ted  hy  tlio  deep  fascia.  By  its  deep  surface,  with  tUn  interos- 
seous ligament,  the  tibia,  tibula,  and  anklejoiot. 

Xerv^s.  The  Popliteus  is  supplied  by  the  internal  popliteal  nerve,  the  re- 
maining muscles  or  thia  group  by  the  posterior  tibial  nervu. 

Actiiitui.  The  Popliteoa  asaiata  in  flexing  the  leg  upon  the  thigh;  when  the 
leg  ifi  flexed,  it  will  rotate  the  tibia  inwanU.  The  Tibialis  Posticus  is  n  diri:<-t 
extensor  of  the  tarsus  upon  tho  leg;  acting  in  conjunction  with  the  'I'ibialis 
Anticus,  it  turns  the  sole  of  the  foot  inwards,  antagonizing  the  I'emtieua 
Loogus,  which  turns  it  outwards.  The  Flexor  Longus  Pigitoruni  and  Flexor 
Longus  Pollicis  are  the  direct  flexors  of  the  phalanges,  and,  continuing  their 
action,  extend  the  foot  upon  the  leg;  they  assist  the  Gastrocnc^inas  and  SoleuA 
in  extending  the  foot,  as  in  the  act  of  walking,  or  in  standing  on  tiptoe.  lu 
consequence  of  the  oblique  direction  of  the  tendon  of  the  long  extensor,  the 
toes  would  be  drawn  iuwurdis,  were  it  not  for  the  Flexor  Aooeesorius  muscle^ 
which  in  in^^erted  into  the  outer  side  of  that  tendon,  and  draws  it  to  the  middle 
line  of  the  foot  during  its  action.  Taking  their  6xed  point  from  the  foot,  theae 
muscles  serve  to  maintain  the  upright  posture,  by  steadying  the  tibia  and  fibula, 
pi^rpcndicularlv,  upon  the  ankle-joint.  They  also  serve  to  raise  these  bones  from 
the  oblic^uc  position  they  assume  in  the  stooping  posture. 


Fibular  Rboioh. 


Peponeus  Longus. 


Peroneus  Brevis. 


Pi'Meriion.  ThtHc  mni'cleii  are  rendil;^  exposed,  by  rcmoviog  the  fatcmcoTering  their  larfitca, 
ttam  below  npirardd,  id  the  line  of  dir«ciion  of  their  fibres. 

The  Peron^u.1  Longtt*  is  situated  at  tho  upper  part  of  the  enter  side  of  the  leg, 
and  is  the  more  superficial  of  the  two  muscles.  It  arises  from  the  head,  and 
upper  two-thirds  of  the  outer  surface  of  the  shaft,  of  tho  fibula,  fi-om  the  deep 
fascia,  and  from  the  intermuscular  septn,  between  tt  and  the  muscles  on  the 
front,  and  those  on  the  hack  of  the  leg,  Tt  terminates  in  a  long  tendon,  which 
raases  behind  tho  outer  malleolus,  in  a  groove,  common  to  it  and  the  Pcronpua 
l3revis,  the  groove  being  converted  into  a  oanal  by  a  fibrous  bnnd,  aud  the  ten* 
dons  invested  by  a  oommoii  synovial  membrane;  it  is  then  rcllected,  obliquely 
forwards,  across  the  onter  side  of  the  os  caicis,  being  contained  in  a  separate 
fibrous  sheath,  lined  by  a  prolongation  of  the  synovial  membrane  from  that 
which  lines  the  groove  behind  the  malleolus,  llaving  reached  the  outer  side 
of  the  cuboid  bone,  it  runs  in  a  groove  on  the  under  surface  of  that  boue,  which 
\a  converted  into  a  canal  by  the  long  calcaneo-cubuid  ligament,  and  is  lineil  by 
a  synovial  membrane:  the  tendon  then  cro.sscs,  obliquely,  the  sole  of  tho  foot, 
and  is  inserted  into  the  outer  side  of  the  base  of  the  metatarsal  bone  of  the 
great  loo.  The  teinlon  changes  its  direction  at  two  points,  first,  behind  the 
external  malleolus;  secondly,  on  tho  outer  side  of  the  cuboid  bone:  in  both 
of  these  situations,  the  tendon  is  thiokened,  and,  in  the  latter,  a  aosamoid  bono 
is  usually  developed  in  its  substimce. 

JiettUions.  By  iu  t'ipcrftcial  sur/<ux,  with  the  fascia  and  integument;  by  its 
deep  surface,  with  the  fibula,  the  Peroneus  Brevis,  oa  calcia  and  cuboid  bone; 
by  its  anierior  bordtn-,  with  an  intermuscular  septum,  which  intervenes  between 
it  and  tho  Extensor  Longus  Digitorum;  by  its  posterior  border,  with  an  inlerraus- 
cular  septum,  which  separates  it  from  thu  Soleus  above,  and  the  Flexor  Longus 
Pollicis  below. 

The  Penmerts  BrevU  lies  beneath  the  Peroneiis  Longus,  and  is  shorter  and 
smaller  than  it.  It  arises  from  the  middle  third  of  the  external  surface  of  the 
shalt  of  the  fibula,  internal  to  tho  Peroneus  Longus:  from  the  anterior  and 
posterior  borders  of  the  bone;  and  from  the  intermuscular  septa  sefKimiin^  tt 
irom  tho  adjacent  muscles  on  tlie  front  and  back  part  of  tho  leg.    Tlic  fibrea 
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pati5  verticallj?  downward^  and  terminate  in  n  tendon,  which  runs  ia  fmnt  of 
that  of  the  preceding  muscle  tbruugln  the  same  groove,  behind  the  external 
mnlleolag,  being  contained  in  the  same  fibrous  shuath,  and  lubricated  by  the 
eiiiim  synovial  niembraue;  it  then  passeis  through  a  separate  shuuih  ou  the  outer 
side  of  the  tw  cahsia,  above  tiiat  for  tlie  leudou  of  the  Peroneus  Longtis,  and  W 
finally  inserted  into  the  baao  of  the  metatarsal  boue  of  the  little  loe,  on  its  dorsal 
f jrfaue. 

Hdations.  By  its  superficial  sur/aee,  with  the  Peroneiis  Longus  aod  llie  fascia 
of  the  leg  and  foot.  By  its  deep  surface,  with  the  fibula  and  outer  side  of  the 
06  Dalcis. 

Xcrvcg.  The  Pcroncus  Longus  and  Peroneus  Brevis  are  aappUed  by  tbe 
museulo-flutaneous  branch  of  the  external  popliteal  nerve. 

Actions.  The  Peroaeua  Longus  and  Peroneus  Brcvis  extend  the  foot  upon 
the  leg,  in  coujuuctiou  with  the  Tibialis  Posticus,  antagonizing  the  Tibialis 
Anticiis  and  Pcroneug  Terlius,  which  are  flexors  of  the  foot.  The  Peroneiw 
Longus  also  everts  the  sole  oi"  the  foot ;  hence  the  extreme  everaion  oecasiomdiy 
observed  in  fracture  of  the  lower  end  of  the  fibula,  wliero  that  hone  offers  no 
resistance  to  the  action  of  this  muscle.  Taking  thoir  fixed  point  belcw,  the 
PeroDt  serve  to  steady  the  leg  upon  the  foot  This  is  especially  the  case  iu 
Btanding  upon  one  leg,  when  llio  totidency  of  the  superincumbent  weight  is  to 
throw  the  leg  inwards:  the  Peroneus  LoTigus  overcomes  this  tendency,  by 
drawing  on  the  outer  aide  of  the  Jeg,  and  thus  maintains  tbe  perpeudicular 
direction  of  the  limb. 

Sarffieal  Anatomv.  Tbe  Btudeat  should  no«r  condider  the  position  of  Ihc  irncioos  of  ihf 
vuioos  mnscW  of  tne  lec;.  thuir  rclAtion  wilh  lh«  anklcjoint  and  HurntiiDding  blowlvenwlfc,  mini 
flepe<^lly  their  uciiou  ujion  ibe  foot,  as  thi^ir  riuidiiy  nod  cuDiniciiva  giro  rise  to  oae  or  th* 
olMr  formi  of  deformity  known  on  chtb^oot.  'I'lie  most  xiniple  hwI  commuD  defomiity.  nml  on* 
that  iB  nrclv  ifcvcr  coDveuilal.  i.t  the  taiipet  cguinut.  llii-  IhvI  bi-iD(r  rawed  by  rifpdily  nod  c«i< 
tractiuD  of  ibc  UustrocDeaiius  muscle,  aad  the  putirnt  wulkiuir  utK'o  tbe  bsll  of  Ihv  fuul.  Id  llii 
taiipe»  tia run,  w hie li  is  themnrc  oommon  coiigciiila!  form,  ihc  hi-il  is  rui>i<'((  hy  ibc  tnido  Acbilli*. 
the  ioBcr  bonier  of  thi-  fool  ilmwu  u)iwHr<la  liy  llic  'I'ibiulU  Aoltciis.  uiid  the  anterior  tWivtbirdi 
of  the  fi^ot  In-ifllcd  iuwiirda  by  tht>  'I'lUsnlU  I'd^itirtnt  and  Flexor  Lont'tiK  Diiiitonini,  Ihe  pali^nl 
walking  u|itiQ  the  ouLiT  cd^u  uf  tbu  fool,  ami  in  »ever«  cases  tiptm  ibp  domum  unii  outrr  ankle. 
]a  lb«  taitpm  rnj'jn*,  \bv  ooK^r  edge  of  the  foot  is  niiKt-il  by  lh«-  IVn>Dfi  miiKtles. aod  the  pattMil 
valid  DD  the  inorr  ankle.  Id  thf.  tali\wa  enlraneu*.  tbn  tocfi  ure  raitied  by  the  exti'Diibr  muclea 
the  bpf'1  IS  deprensed,  uad  tbe  patieot  wnlks  npnn  it.  Olh«>r  varietjeA  of  deformity  are  iav\  vilb. 
OH  thfi  liiiipf*  equtno-vtirti*.  c*}uinO'r<tt(ftf.  ana  raJranfo-vaifiu*.  who«e  oonie?  fnlHctmily  iadi<'«tp 
Iheir  nature.  Kaoh  of  ibg-Ke  diirorrnili^^^  nmy  be  siiccevsfully  r«lieved  (after  other  reupdieifoill 
by  divisinQ  of  the  opposinp  tondoos  and  fu^ciiv ;  bv  litis  ncnos.  the  foot  rc)niia!<  the  proper  pu#^ 
tion.  uud  the  teodotiD  heal  by  lite  oruiniizntitin  of  lymph  tlirovo  ovX  betweco  Ibi*  dividi'd  eo<N- 
Thfi  opf  ration  ia  ewily  performed  by  pnttinu;  the  t^ontracted  tendon  npon  tbe  f tr«tch.  ud 
dividiag  it  by  inuuos  of  a  narrow  shiirp^)>oiiitt.'il  kuife  iusi-rtod  bt-Lwven  it  oou  tbe  tkin. 

Fasci-e  of  the  Foot. 

The  Rbrnna  baada  whirh  hind  down  iho  leadous  in  fro&t  of  and  behind  the  aakle  io  tbdr 
tm«»uj;e  1»  thi-  foot,  Hhoiild  now  1k'  f.V!imiEii'd ;  llit-y  are  temed  the  annular  ligiimenlt,  and  an 
Uiree  ia  outnbcr.  anterior,  interoal,  nod  exterDal. 

The  Anten'fir  Annular  Ligament  conpista  of  a  superior  or  vertical  portion, 
which  bimlrf  down  the  extensor  tendons  aa  they  dosoeiid  on  the  front  of  the 
tibia  anti  fibiiU;  and  an  inferior  or  horixontftl  portion,  which  retains  ihcm  in 
cotuieetion  with  the  tan^n^^,  the  two  portions  being  Gooneot«d  bv  a  tlito  inter- 
vcniiif^  layer  of  fascia.  The  vertical  portion  h  attached  externally  to  tbe  lower 
end  of  the  fibtila,  ioternaily  to  the  tibin,  and  above  ia  oontinuooa  with  ihe  faAeia 
of  tho  leir;  it  i'oniain«  two  Bepamto  sheaths,  ono  inlernaUv,  for  the  tendon  of 
the  Tibialis  Anticus;  ono  externally,  for  the  tendon.^  of  tfie  Kxtcnsor  T-ongus 
Digitorum  and  Peroneus  Tertiiia,  the  tendon  of  the  Extensor  Proprius  PoUicis 
and  the  anterior  tibial  ve.'isels  and  nerve  pass  beneath  it,  but  without  any  dis- 
tinct sheath.  The  horizontal  portion  is  attached  externally  to  the  upper  itnr&c< 
of  the  oa  calois,  in  front  of  the  depre.tsion  for  the  interosseous  ligament,  and 
unernally  to  the  Inuur  malleoluij  and  plantar  faaciu:  it  ooutaina  three  sLeatbd; 
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the  most  internal  for  the  tendon  of  llie  Tibialis  Amicus,  ibe  next  in  order  for 
ibe  tendon  of  the  Kxlensor  Proprlus  PolliciE^  and  the  most  external  for  tlm 
Extensor  Loogu?!  Di^itoruni  and  Peroncus  Tertius:  the  anterior  tibial  Teeaels 
and  nerve  lie  altogether  beneath  it.  These  sheaths  am  lined  by  separtto 
pvnovial  membrane«. 

The  Internnl  Annnhr  Ligament  ia  a  8lrong  fibrous  band,  whtcb  extends  from 
the  inner  tnalleolui  above,  to  the  internal  margin  of  the  os  calcis  below,  con- 
vertiog  a  series  of  bony  grooves  in  this  situation  into  osseo-fibrous  canals,  for 
the  passage  of  the  temlon^  of  the  fleM>r  museles  and  vessels  into  the  sole  of  the 
fool.  It  is  continuous  abovtj  with  the  deep  fascia  of  the  leg,  below  with  the 
plantar  fasoia  and  the  fibrea  of  origin  of  the  Abductor  Pollicia  muscle.  The 
three  canals  winch  it  forms  transmit  from  within  outwards,  first,  ihe  tendon  of 
the  Tibialis  Po^icus;  second,  the  tendon  of  the  Flexor  Longus  Digitorum,then 
the  posterior  tibial  vessels  and  nerve,  «'hieh  run  through  a  broad  H|»aeo  beneath 
the  ligament;  lastly,  in  a  canal  formed  partly  by  :ho  astragnUw,  the  tendon  of 
the  Flexor  Lougu^  Pollicia.  £acU  of  these  eanals  is  lined  by  a  separate  syno- 
vial mumbranc. 

The  ExUrtutl  Anmtlar  Ligament  extends  from  the  extremity  of  the  outer 
malleolus  to  the  outer  surface  of  the  os  ealcis ;  it  binds  down  the  tendons  of  the 
Feronei  muscles  iti  their  |>assage  beneath  the  outer  ankle.  The  two  tendons 
are  inclosed  in  one  synovial  sac. 

Diateetian  q^  lite  Sole  nf  thf  p'ont.  The  fnot  iihnnld  be  plocH  nn  m  hiirb  )>Wk  irith  1ti«  eole 
appenooet,  uqi]  tlrnily  BPc<irv<)  in  thnt  position.  Citrr^  ao  inctsioD  rouml  ibc  heel  nnd  nlooir  th? 
inner  %ad  outer  biinlprs  of  thf  (cmI  lo  thn  pr^At  «d<1  litile  mm.  This  inoiRioo  fhaaU  cliviilr  the 
iatrfmiDPat  aoJ  thick  layer  of  enoolur  ful  b(>Deatfa.  until  thv  Ts^ia  is  Tisible ;  the  skin  and  Tut 
ahfluM  l\u-n  be  rcmovod  from  the  fosoia  io  a  direction  (roio  tiebiad  fonrardA.  u  mhmi  io  Pig.  25fi. 

The  Plantar  Fasrtn,  the  densest  of  all  the  fibroQs  membranes,  is  of  great 
strength,  and  consists  of  dense  pearlv-white  glistening  fibres,  disposed,  for  the 
innsl  part,  loiigitudiimily :  it  is  divided  into  a  central  and  two  lati:ral  portions. 

The  etntral  /lortion,  tl>c  ihii^kcst,  is  narrow  behind  and  attached  to  the  inner 
tuberosity  of  the  os  caluis,  behind  the  origin  of  the  Flexor  Brevis  Digitorum. 
and  becoming  broader  and  thinner  in  front,  divides  opposite  the  middle  of  the 
metatarsal  bones  into  five  processes,  one  for  each  of  tne  toes.  Each  of  these 
processes  divides  opposite  tiie  inetatarflo-plmlangeal  articulation  into  two  slips, 
which  embrace  the  sides  of  the  flexor  tendons  of  the  toes,  and  are  inserted  into 
the  sides  of  the  mela tarsal  bones,  and  into  the  transverse  metala.rsid  lig.iment, 
thus  forming  a  series  of  arches  through  which  the  tendons  of  tlic  short  and 
long  flexors  pass  to  the  toes.  The  intervals  left  between  the  five  processes 
allow  the  digital  vessels  and  nerves,  and  the  tendons  of  the  Lumbricales  and 
Interossei  muscles  to  become  suportiL-i.-tl.  At  the  point  of  division  of  the  fascia 
into  processes  and  slips,  nnmcrons  transverse  fibres  are  superadded,  which  serve 
lo  inorease  the  strength  of  the  fxscia  at  this  part,  by  binding  the  processes  to- 
gether, and  connecting  them  with  llie  integument.  The  central  portion  of  the 
plantar  fascia  is  continuous  with  the  lateral  portions  at  each  side,  and  sends 
upwards  into  the  foot,  at  their  point  of  junction,  two  strong  vertical  intermus- 
cttlar  septa,  broader  in  front  than  behind,  which  si^parate  the  middle  from  the 
external  and  internal  pl.-mtar  group  of  muscles;  fmni  these  again  thinner  Irans- 
Yerse  sepia  are  derived,  which  sepunite  the  various  layers  of  muscles  in  this 
region.  The  upper  surface  of  this  fascia  gives  attachment  behind  to  the  Flexor 
Brevis  Digitorum  muscle. 

The  Inieral  jiorU'ons  of  the  plantar  fasoia  are  thinner  than  the  central  piece,  and 
cover  the  sides  of  the  foot. 

The  ouier  jwrtion  covers  the  under  surfnoo  of  the  Abductor  Miuimi  Bigiti ;  it 
is  thick  behind,  thin  in  front,  and  extends  from  the  os  calcis  fnrwards  to  the 
base  of  the  Gflh  metatarsal  bone,  into  the  outer  side  of  which  it  is  Attached;  it 
is  continuous  internally  with  tho  middle  [jortion  gf  the  plantar  fascia,  and 
externally  with  the  dorsal  fumla. 
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The  inwr  portion  \a  very  tlun,  and  covers  the  Abdoctor  Pollicia  mascle;  it 
is  attached  behind  to  tht;  internal  annalar  ligament,  and  is  coiitiuuous  around 
tho  »ide  of  the  fool  with  tUa  dorsal  fascia,  and  exiurnatly  with  the  middle  por- 
tioa  of  the  pUoU^r  fascia. 

MUSCLES  OF  THE  FOOT. 
These  are  found  in  two  regiona:  1.  On  the  doraum ;  2.  On  the  plantar  surface. 

1.  Dorsal  Beoio^. 
Extensor  Brevis  Digitorutn. 

The  FoMia  on  the  dorsum  of  the  foot  is  a  thin  metiibraoous  layer,  ooutinuous 
al>ovo  with  the  anterior  margin  of  the  aanvilar  ligament;  it  becomes  graduallT 
lust  oppo!iit«  the  heads  of  the  metatarsal  bones,  and  on  each  side  blenda  with 
the  lateral  portions  of  tho  plantar  fascia;  it  forms  a  sheath  for  the  teiidons 
placed  on  the  dorsum  of  the  foot.  On  the  removal  of  this  fascia,  the  muscles 
and  tendons  of  the  dorsal  r«gion  of  tho  foot  are  exposed. 

The  Extensor  Breim  l)iffi(orum  (Fig.  258)  is  a  broad  thin  muscle,  which  ariaea 
from  the  outer  side  of  the  os  calcis,  in  front  of  ihc  groove  for  the  Peroneiu 
Brevis;  from  the  astragalo-calcanean  ligament;  and  from  tho  horizontal  portioD 
of  the  anterior  annular  ligament.  Xt  passes  obli<i^ue]y  across  the  dorsum  of  the 
foot,  and  terminates  in  four  tendons.  The  innermost,  which  is  the  largest^  is 
inserted  into  the  first  phalanx  of  the  great  toe ;  the  other  three,  into  the  outer 
aides  of  the  long  extensor  tendons  of  the  .tecond,  third,  and  fourth  toes. 

Belations.  By  its  superficial  t^ir/aee,  with  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  Longus  Digitorum,  and  Extensor  Propriua  Pollicifl.  By  its 
deep  sur/atx,  with  the  tarsal  and  metatarsal  bones,  and  the  Dorsal  Intonwci 
musolea. 

Navet.    Tl  is  supplied  by  the  anterior  tibial  nerve.  

Aettons.  The  Extensor  Brcvis  Digitorum  is  an  accessory  to  the  long  Estcraor, 
extending  the  phalanges  of  tho  four  inner  toes,  but  acting  only  on  the  first 
phalanx  of  the  great  toe.  The  obliquity  of  its  direction  oounteracts  the  oblique 
movement  given  to  tho  toes  by  tho  long  Kxtcusor,  so  that,  both  muscles  aoling 
together,  the  toes  are  evenly  extended. 

2.  Plantar  Rkoioit. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  divided  into  three  groups, 
in  a  similar  manner  to  those  in  the  hand.  Tiio.so  of  the  intcrniil  plantar  regioti 
are  connected  with  the  great  toe,  and  correiipond  with  those  of  the  thumb ;  those 
of  the  external  plantar  region  are  connecLed  with  the  little  toe,  and  correspond 
with  those  of  the  little  finger;  and  those  of  the  middle  plantar  region  are  cofi- 
nceted  with  the  tendons  intervening  between  the  two  former  groups;  but  in 
order  to  facilitate  the  dissection  of  these  muscles,  it  will  be  found  more  con- 
venient to  divide  them  into  four  layers,  as  they  present  themselves,  in  the  order 
ia  which  they  arc  successively  exposed. 

J^irst  Layer. 

Abductor  Pollicis.  Flexor  Brevis  Digitorum. 

Abductor  Minimi  Digiti. 

Dh^eetion.  It^move  the  fuscia  on  tbe  inner  nnd  out«r  side))  of  Ibe  foot,  eommcnciDg'  tn  fniDl 
ovpr  the  tcndonii.  aiid  provccdiDg  hnckimrclK.  Ttic  ccDtral  portion  shoald  be  divided  ttvtwrvfwl; 
io  tho  middle  oT  the  fool,  and  the  two  ila|ii  diwectcd  Turwiirds  und  bockwMrda. 

The  Ahdtietnr  PoVicia  lies  along  the  inner  border  of  the  foot.  It  arises  from 
the  inner  tuberosity  on  the  under  surface  of  the  os  calcis;  from  tho  internal 
annular  ligament;  from  the  plantar  fascia;  and  from  the  inierrausoular  Mpturn 
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BtTcen  it  and  the  Flexor  Brevis  Digitorum.  The  Obres  terrainnte  in  a  tendoo, 
whiohia  inserted/ together  with  tbe  innermost  leiidon  uf  llic  KlexarBrcviri  PoUi- 
cis,  into  the  iuuer  side  of  tbe  base  of  the  firitt 
phalanx  of  the  great  toe.  It  is  uupplicd  by 
tbe  internal  plantar  nerve. 

HelaUons.  By  its  supcrjicml  surface,  with 
the  plantar  fascia.  By  iia  tUep  surface,  with 
the  Flexor  Brevia  Pollicis,  the  B'lexor  Ac- 
cessoriua,  and  the  tendons  of  the  Flexor 
LongU9  Digiiorura  and  Flexor  Longna  Polli- 
cis, the  Tibialiii  Auticus  and  Tibialis  Posticus, 
the  plantar  ressol.s  and  nerves,  and  the  ar- 
ticulations of  the  tarsus. 

The  FlejEor  Brevis  DigOorum  (Pet^oraius) 
lies  in  the  middle  of  the  solo  of  tnefoot^  im- 
mediately beneath  the  plantar  fascia,  with 
which  it  is  firmly  united.  It  arises  by  a 
narrow  tendinon-i  process,  from  the  inner  tu- 
bercle of  the  06  calcis ;  from  tha  central  part 
of  the  plantar  fascia;  and  from  llio  inter- 
muscular septa  between  it  and  tho  adjacent 
muaclea.  It  passes  forwards,  and  divides  into 
four  tendona.  Opposite  the  middle  of  the 
first  phalanges  eacn  tendon  presents  a  longi- 
tudinal stit,  to  allow  of  the  passage  of  tbe 
corresponding  tendon  of  the  Hcxor  Longtis 
Bigitorum  ;  the  two  p^jrtions  form  a  groove 
fur  the  reception  of  that  i«mIon.  The  tendon 
of  the  short  Flexor  then  reunites  and  imme- 
diately divides  a  second  time  into  two  pro- 
cesses, which  arc  in^terled  into  the  sides  of 
the  second  phalanges.  Tho  modcof  diviiuoa 
of  the  tendons  of  tho  Flexor  Brevis  Bigi- 
torum and  their  insertion  into  tbe  phalanges, 
is  analogous  to  tho  Flexor  Subliinis  in  the 
hand.  It  in  supplied  by  the  internal  plantar 
nerve. 

Ri-lnti'ma.  B^  its  mperjieial  surf  ace,  with 
the  plantar  fascia.  By  its  deep  sur/ace,  with 
the  Flexor  Accesaorius,  the  Lumbricales,  the 
tendons  of  the  Flexor  Longu.t  Bicitorum, 
and  th»  external  plantar  vessels  an3  nerve, 
from  which  it  is  Kcparated  by  a  thin  layer  of 
fascia.  Tho  outer  and  inner  Wd#r.i  arc  sepa- 
rated from  the  adjaoeat  muscles  by  means  of  vertical  prolongations  of  the 
plantar  fascia. 

The  AMuclor  Afimmi  Digitt  lies  along  the  outer  border  of  tho  foot.  It  arises, 
by  a  very  broad  origin,  from  the  outer  tnberoHity  of  tho  os  calris,  from  the 
under  surface  of  tho  os  ca!ci.s  in  front  of  tho  tubercles,  from  the  plantar  fa.«.-.ia, 
and  the  intermuscular  septum  betweeu  it  and  the  Flexor  Brevis  Bigitorum.  Its 
tendon,  aflor  gliding  over  a  smooth  facet  on  the  under  surface  of  tho  basu  of 
the  fifth  metatarsal  bone,  is  inserted  with  the  short  flexor  of  the  little  too,  into 
the  outer  side  of  the  base  of  the  first  phalanx  of  the  little  toe.  It  is  supplied 
by  the  external  plantar  nerve. 

Jiilatiiiiu.  By  its  »u}>erjicial  sur/<tc^,  with  tho  plantar  fascia.  By  its  deep 
sur/aecj  with  the  Flexor  Accessorius,  the  Flexor  Brevis  Minimi  Bigiti,  the  long 
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plantar  ligament,  ami  Perorntns  Longus.  On  its  inner  title  are  tlie  external 
plaatiir  ve^^uU  utid  iiorve,  ami  it  is  sojKiratcd  from  the  Flexor  BrcvU  Digiioruta 
ay  &  vertical  suptum  of  I'asuia. 

DitKctiofK  The  maiiGW  of  tHo  Knperficisl  larer  should  be  dividpd  at  tfceir  origin  Iit  ioeprl- 
iag  Ibc  kaiTe  bcomth  c&cb,  aoii  ciitiin^  nbliqiiL-1}- bnckwunJii,  ho  lu  to  detach  Uicm  rn>iii  ih<'  Ixmr; 
thev  ihiml'd  thcu  be  dmwa  Torwurds.  ia  order  to  px|M'w  tin-  aecojid  bijer,  buL  doI  cut  away  ki 
Ibcir  iQHrtiion.  The  two  lareni  aro  sOfwraud  hy  a  thin  mc'mbrani-,  tho  drffi  iiliiBtiir  fahiii.  iru 
iho  n-iDovfll  or  which  la  BWa  the  Uiidoo   ol  th«   Ktvxgr  Lo(i;tJs  I>i^'itoniin.  tbo  Kl<>][or  Arc<^ 

surins,  the  Flexor  lrf>Dgti«  I'oilu-in,  sod  llic  Luia- 
bricalra.  'Hie  long  flvxor  tcDduoa  croN>  vtLch  olhrt 
at  an  aculp  iiDplir.  ihr  Kkxor  Longui  i'ullicu  rua- 
niug  aluDir  thr  inner  fide  of  iho  foot,  do  a  plkoc 
Hn|>i-rii)r  to  thnt  of  tb<r  Flt-xor  Lonprot  l>i|ttloraiii, 
the  dircctiuu  uf  which  is  obti(|iwl;  uuiwunls. 
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iSWwnrf  Lager. 

Flexor  Acccssoriua. 
Lumbricalea. 

Tbo  Ff^ror  Acctf^ritu  arises  by  two 
faeails;  tbu  inner  or  larger,  ubicli  \a  mas- 
oular,  being  attarbcd  to  the  inner  coiicfcve 
gtirfaco  of  the  os  caluis,  and  to  tbe  cal- 
cniieo-scapboid  ligament;  tbe  outer  head^ 
flat  and  tendinous,  to  thenndcr  Hiirfsceof 
tlie  OS  calcic,  iu  front  uf  its  outer  tuber- 
do,  and  to  tbe  long  plantar  ligumcm  ;  tbe 
two  portions  join  at  an  acute  angle,  and 
are  inserted  into  the  outer  margiu  ottd 
Ujiper  mid  under  etirPaces  of  tbe  tendon  of 
the  Flexor  Loiigus  Digiturum,  foruiibg  a 
kind  of  groove,  in  which  tbe  tendon  U 
lodged.  It  is  supplied  by  the  externa] 
plantar  nerve. 

Iitla(ii.'»f.  By  its  sujterfm'nl  surfaet, 
with  t\io  niUM'.les  of  iho  su|KTlieial  layer, 
from  which  it  is  separated  by  the  external 
plantar  vessels  ana  nerves.  By  its  tle^p 
siir/acf,  with  the  ua  culcis  and  long  cat- 
caneLi-cnboid  ligament. 

The  X*{mViVa^es  ore  four  sniall  niusuloc^ 
accessory  to  the  tendons  of  the  Flexor 
Ivongu8  Digitoruiii ;  they  arise  from  tbe 
tendons  of  tbe  long  flexor,  as  far  bock  ai 
their  anpio  of  division,  each  aristug  from 
two  tendons,  except  the  ioteroal  one. 
Each  niusi;le  terminates  in  a  tendon,  which 
passes  forwar<is  on  tbe  inner  side  uf  each 
of  the  lesser  toes,  and  is  inserted  into  tbe 
expoii.sion  of  the  long  Extensor  and  baM 
of  tbe  second  phalanx  of  the  corresponding  toe.  The  two  internal  Lumbri* 
calcs  muscles  arc  siippliud  by  the  internal,  and  tbe  tvo  external  by  the  extonul 
plantar  nerve. 

Diucetion.    Tbe  flf  xnr  teuilonii  nhoQld  be  dinded  tt  the  back  psrt  o(  thr  Toot,  sad  the  Flezw 
AccvMoHns  at  its  origin,  aad  drawn  forwards,  in  order  to  ospoM  tin  lliird  lajer. 
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Tfurd  Layer, 


Flesor  Brevis  Pollicia. 
Adduutur  Pollicia. 


Flexor  Brevis  Minimi  Digiti. 
Transversua  Pedia. 
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The  flexor  Bt'wis  Polh'cia  arisen,  by  a  pointed  tendinoaa  proooMi.  fVom  tho 
iDOcr  border  of  the  cuboid  bone,  from  the  contiguous  portion  of  tbe  external 
cuueiforiu,  and  from  tlic  i}rolon{nitiou  of  the  teudon  of  the  Tibialis  Posticus, 
whiuh  in  atlavhod  t<i  ihiit  bone.  The  miii^clo  divides,  in  front,  into  two  |K>rtio(ifl, 
which  arc  inserted  into  the  inner  and  outcraidc^of  thebaseof  the  drst  phalanx 
of  the  great  too,  a  sesamoid  bona  Wing 
dcreloped  in  each  tendon  nt  its  insertion. 
The  inner  head  of  this  muscle  is  blended 
with  the  AbduotflC  Pollicis  previous  to 
iw  insertion:  the  outer  head,  with  ihe 
Adductor  Pollicis;  and  tbe  teudon  of  the 
Flexor  Longus  Polliciti  lies  in  a  groovo 
between  them. 

ReUttinw.  By  its  auperficial  tur/ace, 
with  the  Alxluctor  Pollicis,  ihe  teinlon 
of  tbe  Flexor  Longns  Pollicia  and  plantar 
fascia.  By  ita  deep  surface,  with  tne  ten- 
don of  the  Peroneus  Lougns.  and  meta- 
tarsal bone  of  the  great  toe.  By  its 
inn^r  borrtfr,  with  the  Abductor  Pollicis. 
By  its  otiti^r  b<>r<lcr,  with  the  Adductor 
Pollicia. 

The  Addwtor  Pollicis  is  a  largo,  thick, 
fleshy  muss,  passing  obliquely  across  tbe 
foot,  and  occupying  tbe  hollow  space 
between  the  lour  outer  metatarsal  bonea. 
It  arises  from  the  tarHal  extreiniiios  of 
the  second,  third,  and  fourth  metatarsal 
boned,  and  from  the  sheath  of  tbe  tendon 
of  the  Peroneus  Lougus,  and  is  inserted, 
tt^ethcr  with  the  outer  head  of  the  Flexor 
Brevis  Pollicis,  into  the  O'Jtcir  side  of  the 
base  of  the  tirst  phalanx  of  iho  great  toe. 

The  FltJC'jr  Drevi-n  Minimi  JJifjili  lies 
on  the  metatarsal  bone  of  the  little  too, 
and  mach  resembles  one  of  tbu  interossoi. 
It  arises  from  the  banc  of  the  metatanial 
bone  of  the  little  toe,  and  from  tbe  sheath 
of  the  Peroneus  T^jngus;  ii.^  tendon 
inserted  into  the  base  of  the  first  phalanx 
of  the  little  toe,  on  its  outer  side. 

Relations.  By  ita  »nj>frjia'al  $ur/nce, 
with  the  plantar  fascia  and  tendon  of  the 
Abductor  >[inimi  iJigiti.  By  its  ^ep 
rir/oee,  with  the  ilftb  metatarsal  bone. 

The  TVanxversits  Pedis  is  a  narrow,  flat,  muscular  fnscienlus,  stretchc<l  trnns- 
Tersely  across  the  heads  of  the  metatarsal  hones,  between  ihem  and  tbe  llexor 
tendons.  It  arises  from  the  under  surface  of  the  head  of  the  filVh  mcUitarsiil 
bone,  and  from  the  transverse  ligament  of  the  metatarsus;  and  is  in^aeriinl  into 
the  outer  side  of  the  ■first  phalanx  of  the  great  toe;  its  fibres  being  blended  wilh 
the  tendon  of  insertion  of  tbe  Adductor  Polliciu, 
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Fig-.  204.— Tint  nonal  loterotMl 
Left  Foi)t. 


Xerv&i.     'J'lic  Fliixor  Brevia  FolIicU  ia  aopplii 

by  the  intcnml   pliitilar   nerve,   »nd  somel 

(according  to  Meckel)  receives  a  braoch  from  the 
external  plantar.  The  other  tbroo  muscles  of 
this  lnyci  are  supplied  by  the  external  plantar 
nerve. 

Rclaiiofts.  By  its  un^er  surface,  with  tbe  ten- 
dons of  the  lonfj  and  short  Kloxors  and  Lnmltn- 
oales.     By  its  upper  sttr/ace,  with  the  latcros^u 


F%.366. 


-Tbe  riimtar  Interossei. 
Left  FooL 
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FoitrUi  Layer, 
The  Interossei. 

The  Inioro8sei  musclci!  in  the  foot  nro  simil»r 
to  those  in  tlic  liand,  vith  this  exception,  that 
they  are  grou]>od  around  tho  middle  line  of  Um 
Becond  toe,  instead  oPtho  middle  lineof  ihowholc 
member,  as  in  the  hand.  They  arc  jicven  in  num- 
ber, and  consist  of  two  groups,  dorsui  and  plantar. 

The  Ihraai  InterasBei,  four  in  nnmber,  are  aim- 
ated  between  the  metatarsal  bones.  They  ar« 
bipentiiform  mui^cles,  arining  by  two  heads  from 
the  adjacent  sidas  of  the  metatarfiftl  bonea  bctwaeo 
which  they  are  placed;  their  tendons  are  inaertwl 
into  the  ba.^cH  of  the  (irst  pliaJanffc^s,  and  ittto  the 
aponeurosis  of  the  common  extensor  tendon.  Ia 
tlio  angular  interval  left  between  each  inu5cle  at 
iL3  posterior  oxtremily,  iho  perforating  artcricj 
p.i8s  to  the  doffium  of  tlic  foot ;  except  in  the  tlr^t 
Interosseous  muscle,  where  the  interval  allowi 
the  passage  of  the  communicating  branch  of  th« 
dorsalis  pedis  artery.  The  lirst  IXirsal  iDtcros- 
seons  muscle  is  inserted  into  the  inner  side  of  tfao 
second  toe;  the  other  three  are  inserted  into  tlie 
outer  sides  of  the  secouil,  third,  and  fourtU  iut». 
Thcv  are  all  adductors  IVom  tho  middle  line  of 
the  Hccoud  too. 

The  Plantar  frUeroteei^  throe  in  nnmbor,  lie  be- 
neatli,  rather  than  between,  tho  metJitarsal  booei. 
They  are  single  muscles,  and  are  each  connected 
with  but  one  ractatarsnl  bone.  They  arise  from 
tbe  base  and  inner  sides  of  the  shafl,  of  the  third, 
fourth,  uud  tilUi  metatarsal  hones,  and  are  inserted 
into  the  inner  sides  of  the  basfe*  of  the  first  pha- 
]angea  of  the  same  toes,  and  into  the  apoticuroaii 
of  the  common  extcn.ior  tendon.  Theso  mu.iciia 
are  all  adductors  towards  tlie  middle  line  of  tbe 
second  toe. 

All  the  Intoros.'^ci  musolos  are  supplied  by  tba 
external  plantar  nerve. 


SrRGIOAL  ANATOMY. 

Ttip  nlndcDl  ulionld  onv  conMtlrr  ihn  cfTms  produced  by  the  Action  of  the  varioii?  muadcf  to 
fmclurus  uf  the  \mi\f»  cf  the  Iowxt  FXln.'iaily.  The  more  contmoD  furtna  of  Traciare  »re  mImuJ 
for  illualration  and  dcflcriptlon. 
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Fmcturc  otibf-nerk  o/Ihe 
/rmuriHttirHoitolKecapiu- 
tarliyomunt  [V'lg.  266)  in  a 
rery  common  accident,  antl 
ia  moot  frcqui-atly  cauwd 
b;  Indirect  violrnce.  Bach 
u  klippiag  off  the  t'dge  of 
the  IcFrbsloDC.  the  impetas 
uil  weiicbl  of  llio  l>ody 
&l!ms  upon  the  Deck  of 
the  bone.  It  neaallr  oc- 
ean in  fenalet,  aod  »el- 
dom  uader  Sflj  ycxn  of 
sffv.  At  thU  period  of  life. 
tfair  cuicolluus  tiiiioc  of  th« 
orric  of  tbe  buoe  not  uik- 
freqaentlf  is  nlropltied.  be- 
coiningBofX  and  ioliltrated 
with  (attymallcr;  ilic  coin- 
poet  tiMUK  is  partiully  ab- 
sorbed :  heace  Ibc  bono 
is  iDon;  brink,  mod  mora 
liable  tofrariarc.  Thucbft- 
nct^TiHlic  mark*  of  this  ai> 
ci<]<>Dt  arp  .tlifrlit  ehorlL-nioj; 
of  the  limb,  wmi  oveniiiHi  ot 
the  fcHii,  nritbcr  of  which 
SJBlptous  occur.  b<i«c!vi?r, 
in  aomc  cases,  until  eomo 
time  after  the  injur/.  Tlao 
etrrnioD  i.i   caoMd  hv  tbe 

cambiDed  action  of  tne  external  rotator  lonKcW,  ns  well  um 
by  ike  Pto*-i  and  IUocdb,  Pcctinrus.  A'ldurturi.  and  tiiiitci 
nuacles.  Thi>  efaortming  is  produced  by  tiiv  action  of  tbu 
Ulnti-i.  and  by  tbe  Brntoa  Pemoria  in  front,  and  the  Hiceps, 
&cmltcmdin««t8,  (Uid  BemlneinbnuiMaB  behind. 

Fracture  of  the  femur jtuit  bthw  tht  trMhantert  (  Fir,  2(i7J 
is  Ml  acrideot  of  not  nnfreqnent  occDrrence,  and  is  at- 
teoded  with  vrvat  displacement,  prodnciof;  considerable 
d«>furmity.  1m  nppor  Trapiont,  the  portion  chiefly  dis- 
plac^-il.  K  tilted  forwards  almoRt  at  riclit  iin^W  with  the 
pr-ivbi.  br  the  combtned  action  of  thp  Phoas  and  lliacns; 
and,  at  tho  same  time,  vverled  and  drawn  ontwards  by 
tlir  f  ktiMiiol  rututiir  auti  tjtutei  mnseks,  consing  a  marked 
protniDcuce  at  the  upper  and  outer  Bide  of  the  thigh,  nad 
tnnvh  p^iii  from  the.  brHi.'*ing  ucd  luceratioD  of  tbe  mnsrlea. 
Tho  limb  is  Khortened.  in  conscniu-neA'  of  the  lower  frog- 
tnt-Tit  lK;in^  driiwn  ujiwarilii  by  Ihe  Koctufl  in  fronL  and 
the  Biceps.  ,^emimcnibraDOBU.i,  and  Somitcndiuosus  behind; 
and,  at  tbe  snint*  time,  everled,  and  the  upper  t^nd  thmwa 
outwards,  the  lower  inwards,  by  the  FeclineuH  and  Ad- 
tlm  Kir    muscles.     This  fracture  may  !■«  redaced    in  two 

I  rent  methods :  either  by  dirwt  njiualioa  of  all  the 
oMQg  iBOMEeStto  effect  w'hich  Iho  limb  ahould  be  placed 
t  double  incUoed  plane;  or  br  ovcrconing  the  contmc- 
of  the  mu«cle)i.  by  Goaiinucq  cxtensioo,  vhicb  may  be 
'tod  by  meiu)3  of  the  long  splint. 
blifini-  fmctnre  uf  the  femur  immediately  ahoit  the  cofi- 
:  |tjg.  2tl8|  is  a  formidahlR  injnry,  and  attended  with 
■ider^bte  displacemcnl.  On  oxamtnotitin  of  the  limb, 
tbf  li>wer  fnifniii-nl  muT  be  fi-lt  di-i-ji  iu  the  implileul  space. 
bi>inir  drawn  haekward'^  by  ibo  OoAtrDonvmiUH,  Sulriu,  nod 
Pinntnri*  mnflcW;  and  itpwftnl.*  by  tbe  po«torior  femoral 
and  Rectus  mns<cl<»s.  Tbo  pointed  end  or  the  upper  frag- 
mmt  ia  drawn  inwanin  by  the  PiTlineini  anif  Adduetor 
nuKles.  and  lilt^'d  forwanln  by  the  Psoas  and  lliacu^ 
piercing  the  Bectuo  muBcle,  and,  occawiotinlly,  thi-  intepu- 
mnit.  Relaxation  of  liieHP  musiclps,  and  direct  apjiroxi- 
miiliuB  of  the  broken  frti)nn>-utH  in  eHitli-d  by  pUctng  the 
b   on  A  dottbtc  inclined  plane.     The  gre'ateBt  care  is 
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Fig.  'i66.— PrMtare  of  the  Nock  of  tbe  Pemnr  within  the 
Capaular  IJgameut. 
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Hg.  267.— Fracture  of  the  Femur 
below  ihu  Trochanters. 


-RHI-HIHlUlk 


Friictnrc  of  The  pnt'^lla  (Ffjr.  269}  may  be  prodficpd  by  mnniMilnr  action,  or  by  dirKi 
TiuicDce.  \^'hen  prodac«il  by  oiu^tculur  acUua.  it  uccurs  tbue:  a  pcraoa  in  daoffer  of  faliuK 
forwards.  allempU    to   recOTer    himself   by  thruwiog    the  body  bftclcTarAs.  and    Uu  «iol<»'t 

notion  of  llic  (JuKdricvps  Extensor  npon  the jw- 


Fig.  270.— Oblique  Fracture  of  tie  Sbaft 
of  tb«  Tibia. 


li'lln  nrnp?  llmt  bone  Iransrereely  acTou.  fbe 
upper  fra^iHPnt  is  dntwn  up  the  thiph  bvilM 
Quudricvp^  Extensor,  the  lowpr  fn^went  weint 
ri-tiiin(?d    in    its    poMtion    by  ibc    lieamc-Dlom 

(iBtolliu;  the  oxICQt  of  separatioD  m  %he  two 
rii)tmonl!t  dfpcodin^  apon  tiic  degree  of  laccr*- 
tiou  uf  ihti  ligutueotoiu  elntctores  »roiiiid  tha 
bouc.  Tlio  patieot  is  totally  noable  to  itraictitCB 
the  limb ;  tlie  promiocDC«  of  the  patcUa  ialott : 
UDil  a  mnrkrd  but  varyinr  iDlcrral  can  be  felt 
bulwci'D  ihc  frBjimcats.  7dc  Ireutmcut  consiitt 
in  rv-luxiii^  tlie  ii|iiKiain^  masclea,  which  may  b* 
iiCTiTicd  by  nuHiDg  thi'  truak,  and  »liftbUy  rit- 
Talinji:  the  limb,  which  Bboald  be  kept  is  a 
etraiglit  puHitinu.  Utiioo  Is  usually  tiguicDtou. 
Ill  fnu:tur(;  Troiu  direct  violence,  the  bone  il 
gunerally  cummiouted,  ur  fractured  obliquely  or 
pe  rpt-od  I  c  ularly. 

Oblique  fVaclTin!  of  the  shaft  of  th§  (Am 
(Fift.  '2iO)  iiaually  occur*  at  the  lowvr  fourth  tt 
the  bone,  ih'ia  being  the  oamiwesi  and  wvukm 
part,  and  is  uaually'  acrumpanied  with  fn 
of  (he  fibula.  If  ttic  frattnrc  bus  taken 
obliquely  frum  abovo,  dowoward*.  and  for 
the  migmeot^  ride  over  one  anutbiT.  the  loi 
fragmente  beinif  drawn  backwards  and  nparardt 
by  the  powcrfnl  action  nf  the  mnsdoa  of  the  ralf ; 
the  pointed  extremity  of  the  uppi-r  fra^nneat  pnt 
Jecta  fora'iirds  imtuediAtely  Wneath  the  inir^- 
neQt.Dfl«ii  protruding  thro^igh  il,  and  rvodertoj 
the  fracture  a  compouod  pdg.  If  the  dirv«tUMi 
of  the  fmclurc  i»  the  reTcmo  of  ihat  nbowD  in 
tho  figure,  the  poinlcd  extremity  of  the  tower 
rVattmeDt  projects  forwards,  ridioKUpon  the  lowo 
end  of  the  upper  one.  Uy  bpudiog  the  kuee. 
which  lelaxes  ttie  of  posing  muades,  aod  mahiag 
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Mllon  rrora  the  knee  and  mnkle,  the  fnirtneots  my  be  bronchi  into  ■ppoBition.    It  i.<>  <)fi<Mt 
imwiiiij.  however,  i&  compouotl  rriicliiK.  lo  remoTe  a  portion  of  the  projot-'tiag  bonfi  witii  ibe 
M«  bofofO  complete  adaplatloo  cod  be  effected. 
Prectare  of  the  fibula,  with  displace- 

m-mt  of  th£  tibia  (Fig.  271).  commooW        271 Fracture  of  the  FibtiU.  with  tlbplueoaetit 

known  u  "Pi>tl'»  Fracture."  i*  ooc    of  of  the  TibJft.— "  Poifs  Fmctore." 

the  most  fre<iRi?Dt  iojurics  of  the  uikli^ 
jotat.  The  1:011  of  tlie  tibia  ui  displaced 
froca  th«  corro^nondiDB  aarracti  of  the 
Mtngklns;  the  mtenml  latenO  ligMni-iit 
i«  rupuml;  ftod  the  inner  tnallcolBs 
projects  iomrds  beiie«th  the  inteR^a- 
neot,  which  ia  tightlr  stretched  over 
it,  aad  In  danger  of  burating.  The 
fibuin  ia  brokeo,  R^nnlly  from  two  to 
tbreu  iDcbea  obore  the  nnkle.  nod  occo- 
■iooal);  that  portion  of  the  tibia  with 
which  it  Is  mofQ  direcUf  coDDcctcd  be- 
low ;  the  foot  is  evertea  bj  the  action 
of  the  PeroacQA  Lon^ua,  \m  lODtr  border 
rrtttin^  upoQ  the  gnmnil,  luiil.  at  the 
tame  linn,  iho  heel  in  drawn  up  by 
the  niuclea  of  the  calf,  Tliis  injory 
nay  b«  at  once  mlaced  by  flostnr  iJic 
leB-  at  ripht  ongks  with  the  tliiKh, 
which  relaxrB  nil  the  oppoRin^  mnsclca, 
and  by  mukiDg  Might  «xtcs(S)on  from  tbo 
knee  aad  ankle. 


On  the  De«criptive  Aoitomy  of  the  Mcwtlen,  refer  to  fnnreilhJer'a  "  Aoatomfe  Pescriptive  j" 
"Trviti  de  Myotome  et  d'Angetolagie,"  by  F.  0.  Thirle,  KncyelopMie  Anatomj<|no,  Paris. 
1EU3;  and  Henle'a  "  Uaadbucti  der  i^^ri^lemiitiscbea  Auatuiniti,"  before  referred  to. 


Of  the  Arteries. 


The  Arteries  are  cylindrical  tubular  vessels,  winch  servo  to  convey  blood 
from  both  ventricles  of  the  heart,  to  every  port  of  the  body.  Tlieeo  ve*seU  were 
Darned  &Tierieti  {ifip,  air,  r^ti*,  to  co7itam),  from  ibc  belief  enterLained  by  ibe 
ancients  that  they  contained  aJr.  To  Galen  is  duo  the  honor  of  refuting  this 
opinion;  he  showed  that  thcAo  vessels,  though  for  the  most  part  empty  afWr 
death,  cootaiu  blood  in  the  living  body. 

The  pulmonary  artery,  which  arises  from  the  right  ventricle  of  the  heart, 
carries  venoua  blood  directly  into  the  lungs,  whence  it  is  rclurued  by  the  pul- 
monary veins  into  the  lei^  auricle.  Thi.s  com^titutes  the  IcsAor  or  pulmonic 
circulation.  Tbo  great  artery  which  arises  from  the  left  ventricle,  tlic  aorta, 
conveys  arlerial  hlood  to  the  body  generally;  whence  it  is  brought  bocktotho 
right  side  of  the  heart  by  means  of  the  veins.  Tht*  eoudlitutcs  the  greater  or 
systemic  circulation. 

The  distribution  of  the  systemic  arteries  is  like  a  highly  ramified  tree,  the 
common  trunk  of  which,  formed  by  the  aorta,  commeuoes  at  the  left  Tentride 
of  the  heart,  the  smallest  ramifications  corresponding  to  the  circumference  of 
the  body  and  the  contained  organs.  TLe  arteries  are  found  in  nearly  every 
part  of  the  body,  with  the  exception  of  the  hairs,  nails,  epidermis,  cnrtii.iges, 
and  cornea ;  and  the  larger  trunks  usually  occupy  the  most  protected  situations, 
running,  in  the  limbs,  along  the  flexor  side,  where  tbey  are  leaa  exposed  to 
injury. 

There  is  conaiderable  variation  in  the  mode  of  division  of  the  arteries;  occa- 
Bionally  a  short  trunk  subdivides  into  several  brancbesat  the  same  poiut,  as  w« 
obHcrve  in  the  cceliao  and  thyroid  axes;  or  the  vessel  may  give  off  several 
branches  in  succession,  and  still  continue  as  the  main  trunk,  as  is  seen  in  the 
arteries  of  the  limbs;  but  the  usunl  division  i3dichotomou8,as,  for  iiutaitco,  the 
aorta  dividing  into  the  two  common  iliacs;  and  the  common  carotid,  into  the 
external  and  mtcrnal. 

The  branches  of  arteries  arise  at  very  vsfriable  angles;  some,  as  the  superior 
intercostal  arteries  fmni  tlio  aorta,  arise  at  an  obtuse  angle;  oihers,  as  the  lam- 
bar  arteries,  at  a  right  an^te ;  or,  as  the  spermatic,  at  an  acute  angle.  An  arlerv 
from  which  a  branch  is  given  olT,  is  smaller  lii  si:£e,  but  retains  a  uniform 
diameter  until  a  second  brauuh  is  derived  from  it.  A  branch  of  an  artery  is 
smaller  than  the  trunk  from  which  it  arises;  but  if  an  artery  divides  into  two 
branches,  the  combined  area  of  the  two  vessels  is,  in  nearly  every  iustanoe, 
somewhat  greater  th;m  that  of  the  trunk ;  and  the  eomhined  area  of  all  tbo 
arterial  branches  greatly  exceeds  the  area  of  the  aorta;  so  that  the  arteries 
collectively  may  be  regarded  as  a  cone,  the  aj^ex  of  which  corresponds  to  the 
aorta;  the  base,  to  the  capillary  system. 

Thfi  arteries,  in  their  uistribuliou,  communicate  freely  with  one  another, 
fortniug  what  is  called  an  unasl^jmosu  {iirk,  between]  aro/io,  nif>u//j),  or  inosoula- 
tion  :  and  this  communication  H  very  free  between  the  large,  as  well  as  between 
the  smaller  branches.  Tlio  annstomosos  between  trunks  of  equal  size  arc  found 
where  great  freedom  and  activity  of  the  circulaiiooare  requisite,  as  in  the  brain; 
here  the  two  vertebral  arteries  unite  to  form  the  basilar,  and  the  two  intcnud 
carotid  arteries  are  connected  by  a  short  communicating  trunk ;  it  is  also  ibuod 
in  the  abdomen,  the  intestinal  arteries  having  very  free  anatiomoses  between 
their  larger  branches.  In  the  limbs,  the  anastomoses  are  mo.st  frequent  and  of 
largest  size  around  the  joints;  the  branch ea  of  an  artery  above  freely  inosoa- 
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ting  with  branobes  &otd  the  vessels  below ;  these  nnastomoses  are  of  conftitlerable 
iaMrest  to  the  sargeon,  us  it  is  by  their  enlarfrement  that  a  coUaterai  rircniation 
lA  established  al\er  the  appHgAtioo  of  a  ligature  to  ati  artt^ry  for  the  cure  of 
aneoriam.  The  smaller  braDcfaes  of  arteriea  aaastomose  more  frequcDtly  than 
the  larger :  aod  between  the  smallest  twigs,  these  ioosculatioos  become  «o 
nameroos  as  to  ooostitute  a  cio&e  oetwork  that  perrades  uearly  everj  tissue  of 
the  body. 

Throughout  tte  body  generally,  the  larger  arterial  Wancbes  pursue  a  per- 
fectly straight  course;  but  in  certaio  situatioDa  they  are  tortuous.  Tlius,  the 
facial  artery  in  its  course  over  the  face,  and  the  arteries  of  the  lipe,  are  cx> 
tremely  tortuous  iu  their  course,  to  accommodate  themselves  to  the  movements 
of  the  parta  The  uterine  arteries  are  alao  tortuous,  to  accommodate  them* 
itelves  to  the  increase  of  size  which  the  organ  undergoes  during  pregnancy. 
Again,  the  internal  carotid  and  vertebral  arteries,  previous  to  their  entering  the 
cavity  of  the  skull,  describe  a  series  of  curves,  which  are  evidently  intended  to 
diminish  the  velocity  of  the  current  of  blood,  by  increasing  the  extent  of  sur- 
face  over  which  it  moves,  and  adding  to  the  amount  of  impediment  which  is 
produced  bv  friction. 

The  arteries  are  dense  in  structure,  of  considerable  strength,  highly  elastic, 
and,  when  liividod,  ihey  preserve,  although  crnpiv,  their  rylmdricalform. 

The  minute  structure  of  these  vcascI.h  is  described  in  the  Introduction. 

In  the  description  of  the  arteries,  we  shall  first  consider  the  efferent  trunk  of 
the  systemio  circnlation,  the  aorta,  and  its  branches;  and  thou  the  efferent 
trunk  of  the  pulmonic  circulation,  the  pulmonary  artery. 

The  Aobta. 

The  Aorta  (aopnf;  arieria  magna)  is  the  main  trunk  of  a  aeries  of  vessels, 
which,  arising  from  the  heart,  convey  the  red  oxvgcnatctl  blood  to  every  part 
of  the  body  for  its  nutrition.  This  ves.4el  commcnuci  at  the  upper  part  of  the 
left  ventricle,  and,  adcr  ascending  for  a  short  digtauce,  arches  backwanis  to 
the  loft  side,  over  the  root  of  the  loft  lung,  dcsoends  within  the  thorax  on  the 
left  side  of  the  vertebral  column,  passes  through  the  aortic  opening  in  the 
Diaphragm,  and  entering  the  abdominal  cavity,  terminates,  con^iaerably  dimin- 
iahcd  in  size,  apjioaito  the  fourth  lumbar  vertebra,  where  it  divides  into  the 
right  and  left  common  iliac  arteries.  Hence  its  subdivision  into  the  arch  of  the 
aortA,  the  thoracic  aort^,  and  the  abdominal  aorta,  from  the  direction  or  position 
of  its  pAftS. 

Abcii  op  tqe  Aorta. 

Huatdion.  Tn  nnlor  tA  rxaminr  thn  Hrrh  uf  the  aortn,  open  tlio  Ihontx.  bj  ilividtnfc  the 
irtfiagcs  of  the  rilin  on  pach  HHlf  of  the  BtGrnam,  ruAinp  thiii  tinii«  IWns  l>pl«w  upwards,  nntl 
llwD  »awinj!  tiirouK'*  (h<t  sUfrDum  on  «  li^rrl  with  its  articiilntioa  with  Xhv  cluvicV.  Ky  Ilii« 
meuu,  ibc  relaiiooa  of  iho  large  vctu^U  to  the  upper  border  of  the  stcnmin  nnd  root  of  the  Dei;k 
are  kept  io  view. 

The  Arch  of  the  Aorta  extends  fVom  the  origin  of  the  vessel  at  the  upper 
part  of  the  left  ventricle  to  tb«  lower  border  of  the  body  of  the  fourth  dorsal 
vertebra.  At  its  commencement,  it  ascends  behind  the  sternum,  obliquely 
upwards  and  forwards  towards  the  right  side,  and  op(K)»ile  the  upper  border  of 
the  second  costal  cartilage  of  the  right  side,  pas.<<C3  transverBcly  from  right  to 
left,  and  from  before  backwards,  to  the  left  siao  of  the  third  dorsal  vertebra ;  it 
then  descends  upon  the  left  side  of  the  body  of  the  fourth  dorsal  vertebra,  at 
the  lower  border  of  which  it  takes  Ihc  name  of  thoracic  aorta.  The  arch  of 
the  aorta  describes  a  curve,  the  convexity  of  which  is  directed  upwards  and  to 
the  right  side ;  and  it  is  subdivided,  at  the  points  where  it  changes  its  direction, 
so  as  to  be  described  in  three  portions,  the  asceodlng,  transverse,  and  descending 
portions  of  the  arch  of  the  aorta. 
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AKTERIES. 


AscEXDiNfl  Part  or  the  Abcs. 

Tbe  As<:cnd)ug  Portion  of  the  Arch  of  tbe  Aorta  is  about  two  inches  in 
length.  It  commetiecs  at  the  upper  part  of  the  left  ventricle,  in  front  of  tbe 
left  iiuriculo- ventricular  orifice,  and  opposite  the  middle  of  the  stemum  on  a 
Kne  with  its  jonctiou  to  the  third  costal  cartilage ;  it  passes  obliquely  upwards 
in  the  direction  of  the  heart's  axia,  to  the  right  side,  as  nigh  m  the  upper  oorder 
of  the  second  co:4taL  cnrtita^'e,  deiicribiug  a  slight  curve  in  its  course,  and  being 
situated,  when  distcudcd,  rtbout  a  quarter  of  an  inch  behind  the  posterior  sur- 
face of  the  sternum.    A  little  above  its  commencement,  it  is  somewhat  enlarged, 

Fig.  272.— Tbe  Arch  or  tiie  Aorta  and  iU  Braadiea. 
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and  presents  three  email  dilatations,  called  the  sinuses  of  the  aorta  (sinasea  of  Vil- 
t;.lva),  opposite  to  which  arc  attached  the  three  semilunar  volves,  vbioh  serre 
the  purpose  of  preventing  any  regurgitation  of  blood  into  the  cavity  of  the 
VBDtriole.  A  section  of  the  aorta  opposite  this  ^t  has  a  somewhat  truuiguls'' 
figure;  but  below  the  attachment  of  the  valves  it  is  circular.  This  portiwjof 
the  arch  is  contained  in  tbe  cavity  of  the  pericardium,  nod,  together  with  the 
pulmonary  artery,  ia  invested  in  a  tube  of  aeroua  membrane,  continued  oo  to 
them  from  the  surface  of  the  heart. 


ARCH    OF   AOKTA. 
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R^latioTu.    The  ascending  pan  of  the  arch  is  oovered  at  its  comroenoeroeiit 

br  thti  truuk  of  tho  pulmonary  art«ry  aud  the  right  auricular  appendijc,  ftud, 
higher  np,  is  separated  from  the  sternum  b;  the  pericardiiiin,  some  lovae  areolar 
ludue,  and  the  remains  of  the  thymu^i  gland;  b^Mrui,  it  rcsis  upon  tho  ri^ht 
pulmonary  vessels  and  root  of  tho  right  lung.  On  the  rifffUstde,  it  in  in  reUtioo 
with  the  superior  vona  cava  aud  right  auriulo;  ou  the  U/t  side^  with  the  piUuo- 
uary  artery. 

Pla:?  op  the  Relatioks  op  thr  Ascexdiso  Pabt  of  thk  Abcu. 

InPr<mt. 
PnlinoDarv  artery. 
Bigbt  naricBlnr  ttjipCDdix. 
Pericnrdinni. 
Bghuuds  uf  ibj-muB  gliuid. 


Rit^  Bide. 
Superior  cava. 
Bight  anricle. 


'  Arch  «f  kttt^  ^ 
AwMdtai 
htltua. 


Left  m'de. 

Pulmonary  art^rj. 


Behind. 
'Right  pQlmoDitry  vestteb. 
Roul  of  right  luDg. 

TaANsviiRSB  Part  op  tuk  ARcn. 

leaeoond  or  Transverae  Portion  of  the  Arch  commences  at  the  tipper  border 
of  the  second  costo-stemal  articulation  of  the  right  »idc  in  front,  and  pns&e^ 
from  right  to  lefl,  and  from  before  backwards,  to  the  lefl  side  of  the  second 
dormil  vertebra  behind.  Its  upper  border  is  usually  about  an  inch  belov  the 
upper  margin  of  the  sternum. 

Relations.  Its  anterior  gur/aee  is  covered  by  the  left  pleura  and  lung,  and 
crossed  towards  the  lofl  side  by  the  lef^  pneun)oga!!>tric  and  phrenic  nerves,  aud 
cardiac  branches  of  the  sympathetic,  lla  }>oeierit>r  aur/ace  lies  on  the  trachea, 
jast  above  its  bifurcation,  on  tho  great  cardiac  plexus,  tho  oesophagus,  thoracic 
duct,  and  left  recurrent  laryngeal  nerve.  Its  upper  border  is  iu  relation  with  the 
loft  iniiominaio  vein;  and  from  its  upper  part  are  given  off  the  innominate,  left 
carotid,  aud  left  subclavian  arteries.  Its  httvr  Imrder  is  iu  relation  with  the 
bifurcation  of  the  pulmonary  artery,  and  tlie  remains  of  the  ductus  arteriosus, 
fhich  is  connected  with  the  left  division  of  that  vessel;  the  left  recurrent 
Iryngcal  nerve  winds  round  it  from  before  backwards,  whilst  the  left  bronchus 
s  below  it. 

PUkN  OP  TOE  RKLATI0N9  OF  THE  TbAXSVBKSB  PaBT  OF  THE  ABOH. 

Ahatfe, 
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in  front. 
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AUTERIES. 


Desck-vdino  Part  of  the  Abch. 

The  Descending  Portion  of  the  Arcb  has  a  straight  direcliorf,  inclbing  down- 
wards ou  thi5  lell  t>idti  uf  ibu  body  of  the  fourth  dorsal  vertubra,  at  the  lower 
border  of  which  it  takus  tliu  name  of  thoracic  aorta. 

Jielaiiorui.  Ua  mtUrtor  sur/aix  is  covered  by  the  pleura  ami  root  of  the  left 
lun§;  hehinti^  it  lias  on  the  left  aide  of  the  body  of  the  fourth  dorsal  vertebra. 
On  Its  right  tide  aro  the  ccsophagus  and  thoracic  duct ;  on  its  le/l  aide  it  is  covered 
by  the  pleura. 

Plax  op  the  Relaiuoxs  of  thk  Descexduso  Part  of  tue  Aiicq. 

In  Front. 
Pleam. 
Boot  of  left  long. 


Fi(ihi  nd«. 

Thoracic  duct. 
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Lfft  Wife. 

Pleara. 


Left  aide  of  body  of  fourth  donni  vertebra. 

The  ascending,  transverse,  and  descending  portions  of  the  arch  vary  in  posi- 
tion accortling  to  the  movements  of  rei^piration,  being  towered,  together  with 
the  trachea,  bronchi,  and  pulmonary  vessels,  during  inspiration  by  the  descout 
of  the  Diaphragm,  and  elevated  during  expiration,  when  the  Diaphraj^'tn  ascendt. 
These  movements  are  greater  in  the  ascending  than  the  transverse,  and  ui  thfl 
latter  than  the  descending  pari. 

/Vcu/i'nn'fiVs.  The  htfiglit  to  wlijcli  the  ttOTtn  ri»e«  id  the  chpft  is  otaKOj  aboat  aa  inch 
thp  niipor  border  of  IhR  xlemum  ;  but  it  mav  ajtc^nd  optirtv  to  the  top  of  tliat  boDc  Oct 
ailj  it  w  found  an  iuch  and  u  bRlf.  more  ran-ly,  three  incht-H  below  thw  point. 

/n  Dircciion.  Sometimes  tbe  aorta  archea  over  the  root  of  the  right  inslnd  of  the  Iffi  Itme, 
as  ia  birdi<,  and  pai<t!P«  down  on  the  ntfht  side  of  the  Hpine-  In  ench  coaes  all  the  vifCtTK  of  Hit 
iboracic  and  abdotninnl  cuvitieR  uiv  tmnspoeed,  T.pw  ftcqncntly.  the  aoMa.  after  arcliiu);  n*rT 
the  root  of  Ihu  rif^bt  luni;,  ia  directed  to  its  usual  po«itioD  OD  ihe  left  side  of  the  ipino,  tlua  ikci^ 
Itaritjr  not  being  ac^^omp&nii'd  by  unj  I rfilispo«ilioD  of  the  vifccro. 

Ih  Conformatiun.  The  aorta  tjccnaioDaUv  dividei,  as  io  some  qandnipods,  tolo  u  lacnidiBg 
and  a  descending  trunk,  the  former  of  which  ib  dircctod  vertically  upward!),  and  nubdividtw  iota 
tbn.'o  branclme.  to  sappljr  iho  head  nnd  upp«r  citrL'tuilies.  ijomt'liitiw  thv  uurta  Habdiridra  Mmn 
ufter  itfl  origin  into  two  branch(>f.  whirh  amnk  rcuoile.  In  one  of  thc^o  case*,  tho  omophaciii 
ood  tmcliuu  wcm  found  to  t^iiia  throuicb  the  irnvrval  left  by  th«ir  divifeiua;  ihia  ia  the  aomat 
conditioD  of  tho  vcssi-Ia  in  tlie  rciitJlia. 

Surfiica!  Avntnmy.  Of  all  the  vefisela  or  Ibc  Arterial  system,  tbf  aorta,  and  more  opeeiilly 
its  arch,  i^  moxt  frc('iii>>ntly  line  npnt  of  dmcaJio :  hence  it  is  important  to  consider  MMDC  of  tw 
coospcjnen cpB  thai  may  ('BBih"  from  aneuriam  of  this  part. 

It  win  be  n-tn'-mbcrVd,  thut  the  iwcending  part  of  the  nrch  le  con1aiiH»d  in  the  ^terieardinn. 
jui^t  behind  ih'i'  slerniim,  being  rroBsoi:!  at  its  romnn-nci.*ini.-iit  by  the  palmonary  orlery  and  njtiil 
anritidiir  iippendix,  iind  having  iht  nmt  tif  thf  ripht  lonjr  behind, the  vena  cnvaoD  ihc  right  »j«lf, 
and  \\[K  pulmonary  (irli>ry  and  left  anricle  on  the  Icift  t>idc. 

Aneurism  of  Ihi?  aiscpndinp  aorta,  in  thcitil.iiiitiiin  df  the  aortic  sinnses.  in  the  great  majnrity 
orcaBi'B,  nlTi'cts  the  right  cnrnnarv  elnna;  thin  in  mainly  uwiug  to  ibi-  fact  that  the  regargiuttoa 
of  blood  upon  the  sinuses  taken  |flnce  chiefly  nn  thi>  Htfht  anierior  aspect  of  the  vesjiel.  A»  tLe 
aneurti^mal  tiac  enlnnre^.  it  thav  romprpss  any  nr  all  of  the  ttractaros  in  immediato  proximity  mtb 
it.  but  rhiefly  projects  towards  the  right  anterior  lide ;  and,  con!ie(]aently.  inlerferrs  tnaialjr  with 
those  fltmctnres  t'hiil  have  a  corresponding  relation  with  thy  vessel.  In  the  majority  ofimM*.  it 
biirvts  in  the  ravity  of  the  pericardium,  the'pAtient  snddrnlv  dropR  down  dead,  and,  ti|>oo  a  |Huit- 
mnrtera  exuniiaation.  the  pericardinl  sac  is  found  full  of  fdood;  or  it  may  conprm  the  rivbl 
anrirle.  or  the  palmonary  artery,  and  m^oining  part  of  the  right  veatricle,  and  open  into  ngr  »r 
thp  other  of  these  p»rt>',  or  may  pretw  nTwn  the  ^npprior  cava. 

AoeuRsm  of  th«  ascending  aorta,  originating  nhcve  Die  «iun*p«,  mofit  freqnenUy  impliralo*  the 
right  utierior  wall  of  the  vcescl;  this  is  probably  mainly  owing  lo  the  blood  bciag  tatpeUrd 


airuBet  Uiis  |)art.  Tlie  •lircvtion  of  the  ueBrun  to  also  cbiefi^  towards  the  tight  oT  tlio  rncdiiiD 
liOA.  If  it  alt&ins  a  lar^  nin*  nod  projocU  fonrardu,  il  niu;  ahsorb  the  stcninm  ajiil  the  carti> 
Ugca  of  the  rtbe,  ttsuallv  on  tbe  ri^t  side,  and  app«ar  as  n  palsatins-  tumor  oo  the  frooi  or  the 
cbe«l,Joft  below  thp  mADiibrtiim:  or  it  mavbnrat  into  ihe  pericardium,  or  ma;  ccmprMt,  or 
epeo  into.  Ui«  right  laog,  the  tfachea.  broBOU.  or  weopbaKos. 

Begardlaj;  tb«  transverse  part  of  the  arcb.  the  iladeot  Ja  rtmlodcd  that  lb«  Ttaacl  lies  on  the 
trachea,  the  tesopbafpts,  and  thoracic  duct :  that  the  recurreat  larj-ugeal  nerve  mod«  aruaod  it ; 
and  (hat  (ton  ilB  Upper  pnft  arc  given  oR'  thn^?  Iwrirt  Inink;*.  whicb  supply  the  bmd.  Deck,  nod 
uppT  exln'miliea.  Now  an  aoeurisnial  tamor  takisp  ori^  from  thv  ponttirior  imrl  or  right 
iui]M-ct  i>r  ihr  vi'McL  it«  must  uHual  site,  mny  [tn^M  upoo  tb«  tntthea.  impe<lc  the  ureatbing.  or 
produce  civugh.  bminupty^ii*,  or  stridalooa  breathing,  or  it  mar  ulUmaiel^  burai  ioLO  that  ioh«. 
prodiii.-iii)(  fatal  bcmorrhiiire.  A^ain.  irs  prcaaurc  on  th(>  lar^gcal  nerves  may  give  riM  to  symp- 
toDS  which  so  accnratelv  r««puble  ihose  of  larTngitls.  that  the  ojwnitiun  of  traebeotomT'  has  m 
aome  eaaea  beca  reaotle^  to.  frum  th«  snppoiiition  that  disease  rxixtc^  in  the  larynx  ;  or  it  m«7 
pcca  ajno  the  thoracio  duel,  uud  dut^lruy  llfo  by  iaaaition ;  or  il  may  inTohe  the  a-snphagnfi, 
prodaciae  dyapha^a;  or  may  bumt  into  the  iBaopbagus,  when  fstal  hrmorrbagie  will  occur. 
Again,  the  tnnomiaata  artery,  or  the  left  carotid,  or  stibcIaviaD.  may  hv  m  oliglracted  by  clot«, 
as  to  prodace  a  weakat^n,  or  ev«-n  a  illiupiJoanvniN'.  of  the  pulMj  ia  one  or  the  oibcr  wrist ;  or 
the  Inmor  may  pn?(t^-ni  iti^i'lf  at  or  ahar&  ihu  manubriam,  i^erallj  eithar  in  the  mediatt  line, 
or  to  the  riKht  ^^^  the  Mt^mum,  nod  may  siuulatv  au  aucansm  of  one  of  the  arteriM  of  the  nerk. 

Aaearinn  afffcUn^  Ilio  descending  part  of  the  arch  is  nsaally  directed  backwanlit  and  to  the 
left  side,  canning  abi«>jrpLioo  of  the  vertebne  aod  comr^poiiilinp  ribs  ;  or  it  nay  press  upon  the 
trachea,  IcfV  hroDchas,  (flAophagiia,  and  the  right  and  \pft  lunirit.  grnr-mlly  the  Intier.  MHiea 
mptare  of  the  sac  occura.  it  asaally  takes  place  into  the  li-tt  pK'iiral  cnviiy  ;  K'se  fn-quenlly  inio 
the  left  broDchn.i,  tbe  riffht  pleara,  or  into  the  mbstaoce  of  the  Inoga  or  trachea.  In  this  form 
of  aneorisni,  puin  ia  alinokt  a  cutwtant  aod  cbaniclen«tic  symptom,  rvrerrt^d  to  cilber  the  back 
or  chewt.  and  nsnally  mdiating  from  thf?  spine  around  the  left  nidr.  This  Fymptom  depends  ipon 
tbe  anearijuial  sac  compruseiog  the  intercostal  nerves  ajjainsl  tbe  booe. 

Branches  op  tiie  Anca  op  the  Aorta.    (Figs.  272,  27S,) 

The  branches  given  off  from  tho  aroh  of  ibe  aorta  are  Ave  in  number ;  two 
of  stnall  aize  from  thea:icen(lii)|2  portion,  the  right  and  lefl  coronary ;  and  three 
of  lai^e  sizo  from  tbe  transverse  portion,  tbo  inuouiiuiite  artery,  the  lofl  uuroiid, 
aad  the  Ivft  subclavian. 

Ptttiluinti^s.  Potion  of  the  Bt^nehes. — The  braachM,  tnnleiid  of  ari^ag  from  the  higheet 
pert  of  the  ar<jh  (their  asual  position),  may  be  moved  more  tu  the  ri^fat,  arisuiff  from  tbe  e(>m- 
mencemcnt  of  the  tranBTcr§e  or  nppcr  part  of  the  ascending  portion  ;  or  the  mslnoce  from  ooe 
uolher  at  thi.-ir  origin  may  be  iacreawd  or  dimiuu<hed,  tbe  mi^oit  frequent  change  in  this  respect 
being  the  approxtmatloQ  of  tho  left  carotid  towards  the  innominate  artery. 

Tne  X'lmb'^r  of  the  primary  branches  may  be  reduced  to  two :  tbe  left  carotid  arisiofi  from 
tbe  innominate  artery;  or  (more  rarelv],  toe  carotid  and  suhclaviao  arteries  of  ttic  itJt  sJds 
arising  frutu  a  left  ianominalc  urterjr.  But  tho  nuinber  may  be  iacieaaed  to  foor.  tnm  the  right 
carotid  itod  subclavian  arteries  arising  dire<^tly  from  the  aorta,  the  innominate  being  absent.  Id 
moet  of  ibcee  latter  coses,  the  right  subclavian  has  been  found  to  ariiw  from  ibc  lelt  end  uf  the 
arch  ;  in  other  ca-ws,  it  was  the  second  or  third  branch  given  off  instead  of  tbe  first.  La.<illy, 
the  Dumlier  of  Ininks  frum  the  urch  may  be  increased  to  Eve  or  six  ;  in  these  instances,  the  ex- 
ternal and  internal  carutiiU  aro.4e  sepanttely  from  the  arch,  the  common  carotid  beid);  abiieDl  on 
one  or  bulb  sides. 

yumhfr  luMoJ.  Arrangement  tiiffittnt.  When  the  aorta  arches  over  lo  the  right  tide,  the 
three  branchffs  bare  an  arrangement  the  reverse  of  what  is  usna].  the  innominate  supplying  the 
left  sidi>  ;  aod  the  carotid  and  ftibclnvian  (which  srises  separately)  tbe  ri^hl  side.  Id  other 
cues,  wlH're  the  aorta  takes  it«  uiiaul  cooree.  the  two  carutii)»  may  be  joined  in  r  commoo 
trunk,  and  the  sobclaviaos  arise  separately  from  tho  arcb,  the  right  subclavian  generally  arising 
from  the  left  end  of  the  arch. 

Sffondarif  Brnnt:he$  sometimes  arise  from  the  arch ;  most  commonly  such  a  secondary  branch 
is  the  left  vert>;l>ral.  which  usually  takee  origin  between  the  left  ciirotid  and  left  subclavian,  fr 
Ireyoud  ihrm.  ^nroetimee,  a  thyroid  branch  ]»  derived  from  tbe  arch,  or  the  right  internal  m;iui* 
mory.  or  left  vertebral,  or,  more  rarely,  both  vcrtcbroLa. 

The  Corokart  Arteries. 

The  Coronary  Arteries  supply  the  heart ;  they  are  two  in  number,  right  and 
lefV,  arising  near  tho  commencement  of  the  aorta  iromediivtety  above  tbe  free 
margin  of  the  semilunar  valves. 

The  Right  Coromry  Artery^  about  the  aizo  of  a  crow's  QTiill,  arises  fl^>m  the 
aorta  immediatelv  aliuve  the  free  margin  of  the  right  Kcmiluuar  vnlve,  between 
the  pulmonary  artery  and  the  appendix  of  tlic  right  auricle.     It  pa»8ea  fur* 
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wards  to  tbe  right  side,  in  t'ite  groove  between  the  rjgbt  auricle  and  ventricle, 
and  curving  around  tho  right  border  of  tlic  lioari,  runa  along  its  posterior  sur- 
face as  far  as  the  posterior  interventricular  groovo,  where  it  divides  into  two 
branches,  one  of  which  continues  onwards  in  lUo  groove  between  the  left  nariclfl 
and  ventricle,  and  atiastomoses  with  tho  left  coronary ;  the  other  deecendg 
along  the  posterior  interventricular  furrow,  supplying  branchea  to  both  ven- 
triclei!  and  to  the  septum,  and  anastomosing  at  the  apex  of  tiic  heart  with  the 
descending  branch  of  the  left  coronary. 

This  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  veDtriclo 
to  the  apex,  and  numerous  small  branches  to  tho  right  auricle  and  ventricle* 
and  the  commencement  of  the  pulmonary  artery. 

Tbe  L^/t  Coronary,  smaller  than  the  former,  arises  immediately  above  tbe  fVee 
edge  of  the  left  semilunar  valve,  a  little  higher  than  the  right;  it  ]>a»i^  for- 
wards between  tbe  pulmonary  artery  and  the  left  appendix,  auricula*,  and  descends 
obliquely  towards  the  anterior  interventricular  groove,  where  it  divides  into 
two  branches.  Of  these,  one  passes  transversely  outwards  in  the  left  auricuJo- 
ventricular  groove,  and  winds  around  the  left  border  of  tbe  heart  to  its  poste- 
rior surface,  where  it  anaatomoaoa  with  tbe  superior  branch  of  the  right  coro- 
nary ;  the  other  descends  along  the  anterior  intervcniricular  groove  to  tbe 
apex  of  the  heart,  where  it  anastomoses  with  tlie  descending  branch  of  tho  riglit 
coronary.  Tho  loft  coronary  supplies  the  left  auricle  and  its  appendix,  both 
ventricles,  and  numerous  small  brancbca  to  tho  pulmonary  artery,  and  oom- 
mcnoomeut  of  tbe  aorta. 

Pentliariliet.  Thesc  veMcIs  nccSBiontillf  arUc  by  &  cAmmoD  trank.  or  llieir  Ditmlier  m*T  be 
ineROitL-d  la  tliree ;  the  atliJiUuDu]  bruuch  being  of  smaU size.  31ore  nircljr.  tliuru  are  iwn  uldituiwl 
bnochca. 

Artebia  Inxominata. 

The  Innominate  Artery  is  the  largest  branch  given  off  fi^m  the  arch  of  tbe 
aorta.  It  arises  from  the  commencement  of  tbe  transverse  portion  in  front  of 
tbe  left  carotid,  and,  ascendinp  obliquely  to  the  upper  border  of  tho  right 
ster no-clavicular  articulation,  divides  into  tbe  right  carotid  and  subclavian 
artericit.    This  vessel  varies  from  an  inch  and  a  half  to  two  inches  in  lougtb. 

Relations.  In  front,  it  is  separated  from  the  first  bone  of  iho  sternum  bv  x\\f- 
Stemo-hyoid  and  Sterno-lbyroid  muscles,  the  remains  of  the  thymus  gland, 
and  by  the  left  innominato  and  right  inferior  thyroid  veins  which  cross  its  root. 
Behiwl,  it  lies  upon  tbe  trachea,  which  it  crosses  obliquely.  On  the  WyAi  tuk 
is  tho  right  vena  innominata,  right  paeumoKastric  nerve,  and  the  pleura ;  aad 
on  tho  W^  *i'de,  the  remains  of  the  thymus  gland,  and  origin  of  the  left  carotid 
artery. 

Plan  of  the  Relatioxs  of  thr  Innominate  Arteuy.  

In/rvni. 
Btemnm. 

Blcnio-hyMd  and  Storoo-thjToid  muecles. 
RpmMtn!!  iif  thytnns  ginnd. 
heh  inuuiiimatu  aud  inrfrior  tliyroid  vciub. 
iDrcrior  cervLc^  cardikc  br«octi  from  right  pncnmogaatric  atm^ 


"Right  Venn  iuninninnta. 
Bight  pneumog&stric  DCrr«. 
Ptenn. 


/   tDMiulBAla    I 


L^  tide. 
Bomalos  at  ibymns. 
Left  carotid. 


Behind. 
Trachea. 
Pffulitirt'ttea  in  pfa'nt  <if  diviv'^n.     When  the  hirurcalionof  the  iDoomiaatc  trtorr  MriMfh* 
the  i^uiul  alioru  ioeuttuo«tl,  il  Hometimv^  ascuud>  a  coBsldcrmble  distaait;  above  tbtttUTTnlcldo' 


INNOMINATE;   COMMON    CAROTID. 
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rlcle  :  less  ^(ineotlr  it  divides  below  it.    In  the  foriDcr  clasa  or  coses,  it«  W^rih  nsy  vx- 

___  Iwo  mchL-«  ;  uiil,  in  t  ui!  lAtt«r,  be  ro^loced  to  no  inch  or  le^t.  Thr«c  are  poiDitt  of  consider, 
sije  ifllorv^t  for  the  surgeon  to  remembor  in  cooDectioD  with  the  operation  of  tyinj;  Ihut  v)-v»tl. 

Brani^rt.  Tho  artcria  innomioftta  occA-MonulI;  ^npiilio^  a  thyroid  branch  (midillc  Ihrroid 
ftrtenr),  which  nscrads  along  the  froot  of  the  trachea  to  (he  thyroid  f^lond :  and  Bomvliiut^.  n 
Ikviiuc  Of  broDchiul  brunub.  Tb«  Icfl  carotid  a  freqaentlv  joined  with  tbc  lonomiDalR  uncrv  ai 
Its' ori^.  Sumetimct,  there  is  no  ioiiomioaU}  sirterj.  tbo  right  Eubcl»TiaD  ari^uig  dircvllj  Iron 
tbe  arcb  of  the  AortA. 

Pdm>i(}n.  When  Ibe  aorta  arches  orer  to  tbe  right  side,  the  innoniiaate  is  directed  to  tbe  Ufl 
tide  iif  UiA  Deck  inslFad  of  the  rij^bt. 

CaUaivrai  arcuitUiott.  Allan  Hums  demonstrated,  on  tbe  dead  subject,  the  poBUbilitf  of  the 
Mtablubni«nt  of  tbe  coU&toral  circulation  aftor  hj^lnrc  of  the  inooniinate  arlerj-,  lij  tywg  and 
dividing  tluc  artcrj-,  after  which,  he  eays,  "  Kvea  coarse  ii^ectiou  impelled  into  tbe  aorta,  paxwil 
freclj  by  tbe  aoaalomotiaff  braoches  into  tbe  arteries  of  the  risbt  arm.  Glliap  thfm  and  ull  tin? 
tbomIs  of  tin  bead  complelcly."  [Surgical  Aiiatfrmy  of  the  Head  and  Nirk.  iwgv  B'2.)  The 
btaachea  by  which  thi)!  circuUti»Q  would  be  carried  on  are  very  Dunicronii ;  Ibii*,  all  lbc  com- 
Bmoicslioas  acrosx  tbe  middir  line  butwcen  lbs  braucbcs  of  tbe  carotid  arterieB  of  onposite  sides 
would  be  availablQ  for  tb«  supply  of  bloo<l  to  tlie  right  vide  uf  the  b«ad  and  oeck;  wbite  tbo 
BUsUKDoais  between  tbe  Bupenor  intercostal  of  the  nubclavian  and  tbe  first  aortic  intercostal 
(see  infra  on  tbe  coILatoral  circulation  after  obliteratit>a  of  tbe  thoracic  aorta),  would  bring  tbo 
blood,  by  a  tree  and  direct  coarse,  into  tbe  right  sabrlarian :  the  Dumeronn  connections,  also, 
between  tbe  lower  intercostal  arteries,  and  thu  braucbe*  of  tbe  axillnry  and  i&leroal  namnarj 
arvh'>$  wonld.  donbt.lr«fl,  asainx  in  the  supply  of  blood  to  tho  right  arm.  while  tbc  epigaMlie, 
from  the  external  iliao,  would  by  mvans  ot  its  nnaslomosis  witb  tbe  internal  mammar;,  compeo- 
MLo  for  any  deflctency  in  the  vascnlarity  of  the  wall  of  tbe  cbest. 

Sunirat  Anatomi/.  Although  tbc  operation  of  tying  tho  innoiniDate  artery  has  been  per> 
bnDM  by  several  nurgeoiw,  for  ani'tirism  of  the  right  subclavian  extending  inwardit  ua  far  as  thu 
Scalenos,  in  only  one  malance  bus  it  b>N<n  attended  witb  snccesfl.'  Moll's  pBliont.  however,  on 
whom  the  opeiatioB  was  flr«t  pL-rrurmi-O.  lived  nearly  fosr  we«k.<,  and  (Jravfe's  more  ibun  two 
nontha.  The  main  obfltncleH  to  tbe  operation  are,  as  the  BtndLDt  will  |>erceive  from  bis  ditaec- 
tion  of  this  reHsel,  the  deep  Hituiktiua  of  tbc  artery  behind  uud  buueatb  the  stcmna,  and  tho 
nnmber  of  important  atmctnrm  which  surround  it  in  every  part 

In  order  to  apply  u  ligaluro  to  tbia  vesael,  the  paiienl  i»  to  bo  placed  opoo  fa{a  bock,  with  tbe 
Bboddvrs  raided,  and  tbe  head  bent  a  little  backwurdt).  so  as  to  draw  oat  tlie  artery  from  behind 
tbe  sternum  into  the  nock.  An  incision  two  iurhc*  long  i»  then  ir^e  along  the  anterior  border 
of  the  9lerai>-mu3tflid  ma^clc.  torminatlog  at  thu  Hteriial  end  of  lbc  claTicle.  From  Ihifl  poiot,  a 
second  incision  is  carrin!  about  the  same  b-ngth  along  tlic  upwr  border  of  llir  clavicle.  The 
ikiD  ia  then  dissected  back,  and  the  IMatye^mn  divided  on  a  uireelor;  the  Rlemal  end  of  ihe 
8ti»mo.roa»to)d  is  now  brought  into  view,  and  a  director  being  p«ned  Heneath  it,  and  close  to  its 
ander  enriuce,  so  as  to  avoid  any  pmalt  vessels,  the  muscle  is  to  be  divided  i ransvcnk'ly  through- 
ont  the  gn>ater  part  of  its  attacbmeot.  By  pressing  aside  any  loone  cellular  liesue  or  veneU 
that  nay  now  appear,  tbc  Stcnio-hyoid  and  Sterno-thyraid  miwcles  will  be  exposed,  and  must  bo 
divided,  a  director  being  previously  passed  beneath  tnem.  'l^e  ioferior  thyroid  veins  now  come 
lata  view,  and  mu«t  be  carefully  drawn  cither  opwarda  or  downwards,  by  means  of  a  blunt  book. 
Oo  no  acirouut  aboutd  th<?Hc  vesAeU  be  divided,  as  it  would  add  much  to  tbe  difficnlty  of  the 
eperalton,  and  endun^r  its  oltimato  sncccss.  Alter  tearing  through  a  strong  fibro-r^ltular 
tamina,  the  riaht  camiid  is  brongbt  Into  view,  nud  being  traced  downwards,  tbc  arlcilii  itinomi- 
aata  is  arrivicd  at.  Tbe  loft  vena  innominala  should  now  be  depressed,  the  rigbt  vena  innomi- 
nata,  the  interval  Jugular  vein,  and  pDoamogaHtric  ucrve  drawn  to  tbo  right  side;  and  a  curved 
uenrism  oeedic  may  :hcn  bo  passed  around  the  vcsael,  close  to  its  suifacc,  and  in  a  direction 
(rom  bvlow  upwards  and  inwurdo ;  care  being  taken  to  avoid  the  right  pleural  hoc.  the  trachea, 
and  cardiac  nerves.  The  ligature  should  !ie  applied  to  tbo  artery  as  hi^h  o.^  po^^iblv,  in  order  to 
allow  room  betnceD  It  and  the  aurta  for  tbe  formatioaora  coagtilnm.  The  importaoee  of  avoid- 
ing tbe  thyroid  plexus  of  vciat  daring  tbo  primary  steps  of  toe  operation,  and  tbe  [deural  sae 
whilst  including  tbe  vuseel  in  the  ligature,  should  be  mom  can^fnlly  borne  in  mind,  nincc  flecoodory 
hemorrhage  or  pleurisy  have  been  ibu  cause  of  death  in  all  the  cases  hitherto  operated  on. 


Ck)HMo>r  Carotid  ABTERits. 

Tho  Common  Carotid  Arteries,  although  oocupjing  a  nearly  sirailar  position 
ia  the  nock,  difTor  in  petition,  and,  coTisequeiitly,  in  their  rolntions  at  their 
origin.  The  right  carotid  arises  from  tho  artcria  innominata,  behind  the  right 
steruo-clavitiular  articulation;  the  left  from  tbe  highest  part  of  the  arch  of  the 
aorta.     The  left  carotid  is,  consequeuilj,  longer  and  placed  more  deeply  in  the 

■  Tbe  operation  was  performod  by  Dr.  Smyth,  of  New  Orleans  :  see  the  New  Sydenham  Siv 
cicly's  -  Uieuuiul  Itetrospcct."  for  18€&-1SC6,  page  346. 
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thorax.    It  will,  therefore,  be  mure  convenient  to  describe  first  the  ooarae 
relutioD3  of  tlmt  portion  of  the  lef^  carotid  which  intervenes  between  the  arch 
of  the  aorta  and  the  left  sterno-cbvicuiar  articulations  (see  Fig.  272). 

The  left  carotid  within  the  thorax  aiiceads  obliquely  outwards  from  the  arch 
of  tho  aorta  to  the  root  of  the  neck.  In/nmt^  it  is  separated  from  the  firtf 
piece  of  the  sternum  by  the  Sterno-hyoid  and  Stomo-thyroid  mosoles,  the  left 
innominate  vein,  and  the  remains  of  the  thymus  gland;  behind^  it  lies  on  the 
trachea,  ce-sophagus,  and  thoracic  duct.  IntfniaUy,  it  is  in  relation  with  the 
aneria  innomiuata;  a:temaUtj^  with  the  left  pnemogaatrio  nerv^  and  left  sub- 
clavian artery. 

Plan  of  the  Relations  op  the  Left  Couuos  Cahotid. 
Thoracic  Portion. 

1h  FnmL 

Stern  mn. 

Slvmo-hyoid  and  SterDi>-lhyroid  mnsclea. 

Left  innomiDftte  vt>in. 

KcnuuQs  of  tbymuB  glund. 


Jnt«raaJiy. 
Artcha  inDomfQaUL 


CanXId. 

ThorMlo 

Portlott. 


li^ft  pDPnmosastric  nerre. 
hctX  «ubcl«riuo  Krtvtj. 


Behind. 

Tlioracii:  duct 

In  the  neck,  the  Iwo  common  carotids  resemble  each  other  so  closelv,  thai 
one  dtfscri|itioo  will  apply  to  both.  Each  vessel  passes  obliquely  upward^ 
from  behind  the  sierno-olavicular  articulation,  to  a  level  with  the  upper  border 
of  the  thyroid  cartilage,  where  it  divides  into  the  external  and  internal  carotid; 
these  names  being  derived  from  the  distribution  of  the  arteries  to  the  external 
nirta  of  the  head  and  face,  and  to  the  internal  parts  of  the  cranium  resitcctivclv. 
The  course  of  the  common  carotid  is  indicHteo  by  a  line  drawn  from  the  eternal 
end  of  the  clavicle  below,  to  a  point  midway  between  the  anglo  of  the  jaw  anil 
the  mastgid  prtxiess  above. 

At  the  lower  part  of  the  neck  the  two  common  carotid  arteries  are  separated 
from  each  other  by  a  very  small  interval,  whiuh  contains  the  trachea;  bat  at 
the  upper  part,  the  thyroid  body,  the  larynx  and  pharynx  project  forwards 
between  the  two  vessels,  and  give  the  appearance  of  their  being  placed  further 
back  in  that  situation.  The  commoa  carotid  artery  is  contained  in  a  abcaib, 
derived  from  the  deep  cervical  fascia,  which  also  inclosea  the  internal  jugular 
vein  and  pneuniogafltric  nerve,  the  vein  lying  on  the  outer  side  of  the  arterr, 
and  the  nerve  between  the  artery  and  vein,  on  a  plane  posterior  to  both.  On 
opening  the  sheath,  these  three  structures  are  seen  to  be  separated  from  one 
another,  each  beiiifr  inclosed  In  a  separate  fibrous  inveMment. 

Ri'Jaii'itti.  At  the  lower  part  of  iho  neck  the  comm>'^n  carotid  artery  is  irery 
deeply  seated,  being  covereu  hy  the  stipcrllcial  fascia,  Plntysmo,  and  deep  Ikscii, 
the  Ster no- mastoid,  Storno-hyoid,  and  Stcmo-thyroid  muscles,  and  by  the  Omo- 
hyoid opposite  the  cricoid  cartilage;  but  in  the  upper  part  of  its  course,  near 
its  utrmmation,  it  is  more  HUporficial,  being  covered  merely  by  the  iuiegumeot, 
the  superficial  fascia,  Pl.ttysma,  and  deep  fascia,  and  inner  margin  of  theSterno- 
mastoid,  and  is  coiitaine<i  in  a  triangular  space,  bounded  behind  by  the  St«mo- 
mostoiii,  above  by  thtj  posterior  belly  of  the  Digastric,  and  below  by  the  anterior 
belly  of  the.  Omo-hyoid.    Tliis  paVt  of  the  artery  is  crossed  obliquely  from 


-nrithin  tbe  sheatli.    The  middle  fhyroid  vein  croBses  tho  artery  about  its  middla, 

the  anterior  jupnlar  vein  below.     Dehiivl,  the  artery  Hm  in  front  of  tlie 

rical  portiou  of  the  spiDc,  resting  tirst  an  the  Loogus  Colli  masclc,  then  on 

Rectus  AnticoR  Major,  from  which  it  is  separated  by  the  sympathetic  nerve. 

16  recurrent  laryngeal  nerve  and  inferior  thyroid  artery  cross  behind  the 

taael   at  its  lower  ])art.     Internally,  it  is  in  relation  with  the  trachea  and 

liyroid  gland,  the  inferior  thyroid  anery  and  recurrent  laryngeal  nervo  being 
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inCerpoeed;  bigber  up,  with  the  ]aryiix  and  pharynx.    Oa  its  mtter  side  at 
plautid  the  iDiciual  jugular  vein  and  pneumo^astrio  norvo. 

At  the  lower  part  of  the  neck,  ibe  internal  jugular  vein  on  the  ri|/ht  side 
diverges  from  the  artery,  but  on  the  lell  side  it  approaohea  it,  and  uUeu  crosses 
its  lower  part.  This  is  an  important  fact  to  bear  in  mind  during  the  perform- 
ance of  any  operation  on  the  lower  part  of  the  left  common  oaroud  artery. 

PLiy  OF  THE  HeLATIOSS  OF  THK  COMMON  CaROTID  AeTERY. 


lufMmt. 

lDte|rnnic-Dt  ftnd  fAScia.  Omo-h;oid. 

PlaTj'siDa. 

BUTuo-niMtotd. 

^^terIlo-hYoid, 

Stcroo-tbyrold. 


D«eccDdeDs  nooi  lurve. 
Stemo-mutoid  arlcrr. 
Thyroid,  liDgnnl.  and  fiicjal  vefas. 
Anterior  jugQiar  vein. 


ExtemaUif. 
Tot^mul  JiifTiilar  Ytin. 
Poeamogsslm  nerre. 


I      Cu«Ud.       I 


IntoTtally. 

Trachea. 

Thyroid  ^land. 

Ri-cum'ol  laqragcal  nctre. 

Inferior  thf  roid  arteir. 

Lurvux. 

I'imryiix. 


BtAmd. 
LoDgU  CoHi.  Bvnipathelic  nerre. 

Bcctu  Anticua  Major.  Inferior  tbjrroid  artery. 

Ktfcurnmt  laryngeal  nerve. 

PtcuU'ari'li^t  fu  In  Origin.  The  right  common  coi-odrf  »»;  arise  abore  or  below  iU 
jvoiat,  the  uppiT  liordtT  of  ihc^  nUmo-clavicnlar  articulatioo.  This  viirtation  ocL-nrs  in  ooe  ont 
of  Nbout  vri^lil  cAM^M  »ud  u  hair,  ood  Ibu  ong'ta  ik  more  rn-qtienilv  above  than  b«Iow  thf  tuool 
pdiiil ;  or  thfl  arU>ry  may  arise  aa  a  appnr&te  branrh  fi-nm  the  arch  of  the  aorta,  or  in  conjunctic<ii 
with  tlio  left  cKJulid.  'tin:  left  c'lmmon  rarv<iti  rmka  mon  fn-queDlly  iQ  iU  ori^  than  the 
ri)fht.  Id  the  majority  of  ahliortnii.1  cu»t>s  it  iimo«  with  the  itiiiominau  artory.  nr  if  the  ioDuoii- 
Date  artery  Is  absent,  the  two  carotids  arifle  UBiinlly  by  a  singls  trunk.  The  left  carotid  hu  t 
tendency  U>wan!.i  tiic  rip>ht  sidv  of  the  arch  uf  thit  nortn,  lioiiUf  occaatonally  tbe  Rnit  branch 
given  off  fni'Ri  iho  traosvcrsQ  portion.  It  rarely  joins  vith  the  left  nbdaTiao,  except  in  com* 
of  tnuiBpositiuci  of  the  arch. 

ptKuUarilitt  m  to  Piiint 'if  Divinon.  The  most  important  pQcallarities  of  thb  vvneLiaa 
Biirf;ical  point  of  view,  relate  to  ila  place  of  diviHion  in  the  neck.  In  the  majority  of  AbnoriMl 
euise,  thiJi  occur!  Iiiithvr  tiiiu  ui-ual,  the  artery  ttividing  into  iwo  bru&tbea  oppufitt- ibe  hyui'l 
bone,  or  even  bi^hi'r;  more  rarely,  it  occtii-H  t^ow  jt«njttial  place  oppoAilo  the  middlr  of  iW 
Intyax,  or  the  Iowlt  body  uf  thu  cricoid  cartilage ;  and  ouc  caau  is  rvlaied  by  Mor^agnt.  when 
the  coiomoo  carotid,  only  ao  im-h  usd  n  hiOl'  in Vnglb,  diviilcd  al  the  root  of  the  tit-i-k.  Vitt 
rBrT<ly.  the  cununoo  carotid  ascends  in  the  nrrk  witbont  any  Eiibdit itfioa,  the  iuli-nul  carutiH 
being  wonting;  nnd  in  two  ra.4rs.  the  commoD  carotid  hiii>  ))im-Ci  found  to  be  abatoi.  ihi-  cztetwl 
and  intemat  carottdt^  arUlng  directly  f^om  the  arch  of  the  aorta.  Tbis  peculiarity  Gxiatedan 
both  sides  to  one  anbject,  on  one  aide  in  the  other. 

Oenwtmal  Branehnf.  'Ilie  common  carotid  tisoally  gircs  off  no  branchei ;  bat  it  oecadooaDy 
girea  origin  to  the  superior  thyroid,  or  a  laiyogiml  branch,  the  inferior  thyroid,  or,  mote  rarely, 
the  rertebral  artery. 

Surgicai  Anatomv.  The  operation  of  lying  the  common  carotid  artery  may  be  neceMary  ia  a 
wonutf  of  that  Tcssel  or  its  braaches,  lu  bu  uueurism,  or  in  a  cave  of  pnlaaliog  lamor  of  Ibe  orbil 
or  sknU.  If  the  wonnd  involves  the  Imnk  of  the  common  carotid,  it  will  be  necessary  la  tie  the 
artery  aborv  and  below  the  wounded  part.  But  in  ca«ca  of  aaeiiriHm.  or  where  one  of  the 
bmnchea  of  the  common  carotid  is  woimdc^d  in  nn  inaccenible  sltnation,  it  may  be  judged  omcv 
aarv  to  tie  the  trunk.  In  ench  cases,  the  whole  of  the  artery  li  aeceasible.  aud  any  part  maj  bo 
tieo.  except  cloie  to  cither  end.  When  tbo  cft»e  i«  «iich  afl  to  allow  of  a  choice  bong  moide,  tlie 
lower  part  of  the  carotid  should  never  be  nelected  ds  the  Bput  upon  which  to  place  a  lintora.  for 
not  only  is  the  artery  in  this  Hitnution  iilaced  very  deojily  xa  the  neck,  but  it  is  covered  by  tbne 
layers  of  miiKclcs,  liud  on  the  left  side  the  jugular  vein,  in  the  great  majority  of  ca*cf,  pMln 
obliqacly  iu  Troat  of  it.  Nciliior  ahonld  the  upper  end  Im>  selected,  for  here  the  aopwrior  thyroid, 
liugiial,  and  facial  vvius  would  give  Hue  to  very  ronaidcrable  difficulty  in  the  applicatioo  of  a 
ligature.  The  point  mnAt  favorable  for  the  itppration  io  tippofite  the  lower  part  of  ifao  Uryai, 
and  here  a  ligature  may  be  applied  on  the  rp»at>l,  either  above  or  below  the  poiat  where  it  ii 
rroKMed  by  the  Ibno-hyojd  inuiu:le.  In  the  form'^r  Milnallon  tJie  artery  is  moat  aeceastbls,  and  tt 
may  U.>  tied  cbere  iu  cases  of  wounds,  or  aucurism  of  auy  of  the  large  braacbes  of  ibe  oiratid; 
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to  cwcs  of  aueBWin  of  the  oppcr  part  of  the  cwoU«l,  tbal  pirt  of  IIm  inwsvl  mnjr  b* 
iit)l<rct<-<l  wtiii-b  ID  below  itic  Omo-hjDul.  It  occiuiiMiBll;  happens  thai  the  c&rolid  arterjr  bifar^ 
ciilet  btilo V  it£  ii«uul  positioa ;  if  lu«  artvrj  be  ex  po«e H  at  its  puJDt  of  bifu  rcution,  both  (livi»ioDj 
of  the  TQuel  should  l>i;  tied  oe«r  iheir  ori^D,  in  preference  to  tfiap  tbo  irunk  of  tkc  artery-  noar 
ila  terMioatino  :  luid  if,  ia  ooos«qitt!Dci>  of  the  cutlre  iibcviice  of  tbr  common  carotid,  or  frotn  ix» 
arly  di^isioo.  l-^o  artcnvx.  tho  exloiDul  and  iateroal  carotids,  are  met  with,  the  luiptnre  should 
b«  pU<-ed  on  that  TcifKel  which  ii  fouud  od  vumpraisioD  t^  be  ci>Da«»;tvHl  with  tbc>  disuu«. 

Id  thU  opemlion,  tbi-  din-ction  of  the  TMBel  kod  the  iaoer  inarsio  of  the  tSUroo-niAStoid  arc 
the  chief  guidefl  to  iu  jierfonaaQce, 

To  tii:  Ike  Common  Carolid,  abnw  the  Omohyoid.  The  patient  Bbonld  Iw  placed  on  his  back 
with  tlia  heul  thrown  back ;  an  ini:i»ioii  it  to  be  mad'-,  three  iocbea  )oDg,  in  thu  direction  of  the 
noterior  border  of  the  ,Sti^roO'inii.'ttoid.  from  a  liitlc  bvlow  ihu  anjile  oi  ihe  jiiv  to  a  XkwX  with 
the  crieoid  cjtnilo^  :  after  dividiae  iho  integument,  auperliciul  fascia,  and  rkt}->ina,  tbt;  (lc«p 
fMciA  muitt  be  cut  tbrough  on  a  director,  no  aa  to  avoid  woandlug  auineroui<  mdoII  veins  that  ara 
nuaallf  foand  beneath.  The  bead  may  now  be  brought  forwards  »o  as  1o  nrUx  the  parta  nomc* 
what,  and  the  nmrgiiui  of  the  wound  bcUl  lunnder  b;  coppt^r  apalulie.  The  desceodcns  noni  ncrre 
Ia  bow  expoaed,  and  must  bu  avoided,  and  the  iheath  of  the  ve?itel  fanviug  been  ruised  hy  torccpa, 
is  to  be  opened  over  the  arterjr  to  a  amiill  e.\T(.'nt  at  il«  inner  side.  The  inloniol  jugular  vein  naf 
BOW  piYwnt  it«elf  alK^roatcly  dl»tcaded  and  rcliucd  ;  this  should  be  coupres&ed  both  above  and 
below,  and  dniwn  unLwarda,  m  order  to  focilitaLfi  the  operation.  The  am-itrism  needle  is  now 
naascd  from  the  outside,  core  beiog  taken  to  keep  the  needle  io  close  contact  viih  the  arterjr, 
Aiid  thus  avoid  the  ri»k  i>f  iajnriog  the  jiifpiUr  vein,  or  includloj^  the  vagus  m-Tve.  Before  the 
li|fatac«  is  tied,  it  shonld  bo  ascertained  taat  noihlcg  bat  the  artery  is  included  in  It 

Totieti^  CbmiNon  Cartaul,  Mma  the  Oma-htfnid.  The  patient  shonM  be  placed  in  tbr;  MBie 
position  aa,  above  HKntioncd.  Ao  incision  about  three  incbet)  in  K-OKth  is  to  be  made,  paraUet 
with  the  inner  c<lgf  of  ihf.  Sterno-mBsttoitl,  commencing  on  n  level  with  the  cricoid  cartilage. 
The  inner  border  of  the  Btvrno-miLstoid  havistr  bn-o  exposed,  the  stemo-mostoid  artery  and  a 
laroe  vein,  the  middle  thjroid.  will  he  S'^rn.  and  mnn  be  careful!;  avoided ;  Iho Stomomotitotd  ig 
la  be  drawn  oatwurds,  and  the  Sterno-hyoid  sad  thyroid  muscles  inwards.  The  deep  fascia  mut 
now  ba  divided  lielow  the  Omo-hvoid  mu3i-le.  and  the  ftbeath  having  been  exposed,  miut  be 
opened,  care  beinif  taken  to  avoid  the  deacendeos  noui.  which  b«re  runs  on  the  inner  or  Irocheal 
aide.  The  juirular  veia  and  va>^  nerre  belo;;  then  prcwed  to  the  enter  *idi',  the  needle  must  bo 
*pA<taed  roand  the  artery  from  wilhont  iDwatds,  rreat  care  being  taken  to  avoid  ihc  infcriot 
ihyroid  artery,  the  recarrent  laryngeal,  and  aympatfaelic  oerrei  which  lie  behind  it. 

CvUatrrtU  Circulation.  After  ligature  of  the  common  carotid,  the  collateral  clrcolotion  con 
bi;  perfectly  cstabliBhcd.  by  tLc  free  ci^mmiinication  which  exists  between  the  carotid  arteries  of 
oppooito  sidiM.  boih  without  and  within  Uk  cranium — and  bv  cnlnrgvmnit  of  Hid  branches  uf  tlw 
Mbctavian  artery  on  the  side  corresponding  to  th&t  on  wliich  the  vruel  has  bCMl  tied,  the  chief 
oommunicatiou  wnlsiilc  the  skull  uklog  place  bclwcvn  the  superior  and  inferior  thyroid  aru<ne«, 
nnd  the  profunda  cervieis,  and  artcrin  pnoi^epa  ccr^icis  of  the  occipital ;  the  Tcrtebral  talking 
the  phu;e  of  tbo  internal  curoud  wiibin  thu  cruoium. 

Sir  A.  Cooper  had  aa  opportonity  of  dissecting,  ihirleen  years  after  the  operation,  the  cfl«  [o 
which  1k>  fir*t  nucceMfnlly  tied  the  common  carotid  (the  second  cos©  in  which  tbe  opcnitiuQ  had 
been  pcrformwl).  Ontf'ii  Hoitpttai  R-p<,ns,  i.  .%6.  Tbo  injection,  however,  does  not  aeem  to  have 
been  a  sQcce«sfal  ono.  It  showed  mendy  that  the  arteriet  at  Ihe  base  of  Ihe  bruin  [circle  of 
Willi«1  wera  much  enlarged  on  the  side  of  the  tie<]  artery,  the  basilar  artery  on  tb*l  xide  hnving 
been  ooe  of  the  chief  means  of  rextoriDtf  Ihe  circulation,  and  thitt  the  nnastomosts  beim-uu  the 
braachea  of  the  external  carotid  on  the  affected  iti>)e  and  thot^e  of  the  same  arietj  on  Ibe  sound 
side  was  free,  so  that  the  external  carotid  waa  pervious  throughout. 

KxTEBXAL  Carotid  Abtert. 

The  External  Carotitl  Artery  (Ftg.  274)  arises  opposite  the  nppor  "border  <if 
the  thyroid  cartilage,  and  taking  a  slightly  curved  course,  ascends  upwards  and 
forwards,  and  then  inclines  backwards,  to  the  space  between  the  neck  of  the 
condyle  of  the  lower  jaw,  and  the  external  mealua,  where  it  divides  into  the 
temporal  and  internal  maxillary  arteries.  It  rapidly  diminishea  in  size  in  its 
course  ap  the  neck,  owing  to  the  number  and  large  siae  of  the  branches  given 
off  from  it.  In  the  child,  it  is  somowliiit  smaller  than  the  internal  carotid;  bai 
in  the  adult,  the  two  vcs-seLs  arc  of  nearly  equal  size.  At  its  commencement, 
this  artery  id  more  superficial,  and  plaueu  nearer  the  middle  lino  than  the  inter- 
nal carotid,  and  is  contained  in  the  triangular  space  bounded  by  the  Sterno- 
mastoid  behind,  the  Omo-hyoid  below,  and  the  posterior  belly  of  the  Bigastrio 
and  Stylo-hyoid  above ;  it  is  covered  by  the  slun,  Platysma,  deep  faijoia,  and 


448  ARTERIES. 

anterior  margin  of  the  Stemo-mastoid,  crossed  by  the  hypoglossal  nerve,  and 
by  the  liugual  and  facial  veius;  it  is  afterwards  crossed  by  the  Digastric  und 
Stylo-hyoid  muscles,  and  higher  up  passes  deeply  into  the  substance  of  the 
parotid  gland,  where  it  lies  beneath  the  facial  nerve  and  the  juuction  of  the 
temporal  and  internal  maxillary  veins. 

Internally  is  the  hyoid  bone,  the  wall  of  the  pharynx,  and  the  ramas  of  the 
jaw,  from  which  it  is  separated  by  a  portion  of  the  parotid  gland. 

Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve ;  and  higher  up,  it 
is  separated  from  the  internal  carotid  by  the  Stylo-glossus  and  Stylo-pharyngeu 
muscles,  the  glosso -pharyngeal  nerve,  and  part  of  the  parotid  gland.      ' 

Plan  of  the  Relations  op  the  External  Cabotid. 

In  front.  Behind. 

Inlppumcnt.  Bup(.*rficiol  fascia.  ^ v  Superior  larj-ngeal  nerve, 

Plulysmii  and  deep  fascia.  /  \  Slylo-ftlosBna. 

HvpoglossttI  DLTve.  I    Extm-Dst     |  Stylo-phiirvn^nB. 

Ljiiguu]  and  facial  veins.  I      Curoiid.      )  Olossu-pbaryngeal  nerve. 

Digiistric  und  tftj-lo-hvoid  muscles.  V  /  Parotid  gland. 

Parotid  pluiid,  with  facial  n'erve  and  ^»«^__--^ 

tt-mporo-maxillarf  vein  in  ite  Bub- 

BtUDCf. 

Internally. 
Hyoid  bone. 
Pharynx. 
Parotid  ffland. 
Ramus  of  jaw. 

Surgical  Anatomy.  The  application  of  a  lig:ature  to  the  external  carotid  may  be  required  in 
coses  of  wounds  of  this  vessel,  or  of  its  branches  when  these  canoot  be  tied,  and  in  some  cunt 
of  pulsating  tumor  of  the  scalp  or  face ;  the  operation,  however,  is  very  rarely  performed,  liga- 
ture of  the  cummon  carotid  being  preferable,  on  account  of  the  number  of  branches  givoi  of 
from  the  external.  To  tie  this  vessel  near  its  origin,  below  the  point  where  it  is  crosKil  by  the 
Digastric,  an  incision  about  three  inches  iu  length  should  be  made  along  the  mar^n  of  the  Steno- 
mot^toid,  from  the  angle  of  the  jaw  to  the  cricoid  cartilage,  as  in  the  operation  for  tying  tb« 
common  carotid.  To  tie  the  vessel  above  the  Digastric,  between  it  and  the  parotid  glaDO,  sn 
incision  should  be  made  from  the  lobe  of  the  ear  to  the  great  comn  of  the  os  hyoides,  dividiDK 
successfully  the  skiu,  Platysma.  and  fascia.  Bv  separatimg  the  posterior  beUy  or  the  Digastric 
and  titylo-hyoid  muscles  which  are  seen  at  the  lower  part  of  the  wound,  from  the  parotid  gland, 
the  vessel  will  be  exposed,  and  a  ligature  may  be  applied  to  it.  The  circnIatioQ  is  at  once  re- 
established by  the  free  communication  between  most  of  the  large  branches  of  the  artery  (facial 
lingual,  superior  thyroid,  occipital)  and  the  corresponding  arteries  of  the  oiiposite  side,  and  by 
the  free  anastomosis  of  the  facial  with  branches  from  the  internal  carotid,  of  the  occipital  with 
branches  of  the  subclaviuo,  etc. 

Brandies,  The  external  carotid  artery  gives  off  eight  branches,  which,  for 
conveuience  of  description,  may  be  divided  into  four  sets.  (See  Fig.  275,  Plan 
of  the  JBranches.) 

Antf-rior.                     Posterior.  Ascending.  Terminal, 

Superior  thyroid.  Occipital.  Ascending  pha-  Temporal. 

Lingual.  Posterior  aurjcular.  ryngeal.           Internal  maxillary. 
Facial. 

The  student  is  here  reminded  that  many  variations  are  met  with  in  the  num- 
ber, origin,  and  course  of  these  branches  in  different  subjects ;  but  the  above 
arrangement  is  that  which  is  found  in  the  great  majority  of  cases. 

The  Superior  Tliyrohl  Artery  (Figs.  274  and  279)  is  the  first  branch  given  off 
from  the  external  carotid,  being  derived  from  that  vessel  just  below  the  great 
cornn  of  the  hyoid  bone.  At  its  commencement,  it  is  quite  superficial,  being 
covered  by  the  integument,  fascia,  and  Platysma,  and  is  contained  in  the  trian- 
gular space  bounded  by  the  Sterno- mastoid,  Digastric,  and  Omo-hyoid  muscles. 
After  running  upwards  and  inwards  for  a  short  distance,  it  curves  downward* 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  part  of  the  thyroid 
gland,  passing  beneath  the  Omo-hyoid,  Sterno-hyoid,  and  Sterno-thyroid  mus- 
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oles;  and  distributes  numerous  branches  to  the  anterior  surface  of  the  gland, 
anastomosing  with  its  fellow  of  the  opposite  side,  and  with  the  inferior  thyroid 
arteries.  Besides  the  arteries  distributed  to  the  muscles  and  the  substance  of 
the  gland,  the  branches  of  the  superior  thjroid  are  the  following : — 

Hyoid.  Superior  Laryngeal. 

Superficial  descending  branch  (Ster no- mastoid.)      Crico-thyroid. 

The  hyoid  is  a  small  branch  which  runs  along  the  lower  border  oC  the  os 
hyoides,  beneath  the  Thyro-hyoid  muscle;  after  supplying  the  muscles  con- 
nected to  that  bone,  it  forms  an  arch,  by  anastomosing  with  the  vessel  of  the 
opposite  "aide. 

The  auperjicial  descending  branch  runs  downwards  and  outwards  across  the 
sheath  of  the  common  carotid  artery,  and  supplies  the  Sterno- mastoid  and 
neighboring  muscles  and  integument.  It  is  of  importance  that  the  situation 
of  this  vessel  be  remembered,  in  the  operation  for  tying  the  common  carotid 
artery.  There  is  often  a  distinct  branch  from  the  external  carotid  distributed 
to  the  Sterno- mastoid  muscle. 

The  superior  laryngeal,  larger  than  either  of  the  preceijling,  accompanies  the 
superior  laryngeal  nerve,  beneath  the  Thyro-hyoid  muscle;  it  pierces  the 
thyro-hyoid  membrane,  and  supplies  the  muscles,  mucous  membrane,  and 
glands  of  the  larynx  and  epiglottis,  anastomosing  with  the  branch  from  the 
opposite  side. 

The  crico-thyroid  (inferior  laryngeal)  is  a  small  branch  which  runs  transversely 
across  the  crico-thyroid  membrane,  communicating  with  the  artery  of  the  op- 
posite side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
the  source  of  troublesome  hemorrhage  during  the  operation  of  laryngotomy. 

Surgiad  Anatomy  The  eaperior  thyroid,  or  some  of  its  braaches,  are  often  divided  in  cases 
of  cat  throat,  giving  rise  to  coDsideraole  hemorrhage.  In  snch  cases,  the  artery  shoold  be 
Recnred,  the  wound  being  enlarged  for  that  purpose,  if  neceasary.  The  operation  may  be  easily 
performed,  the  position  of  the  artery  beingvery  superficial,  and  the  only  structures  of  import- 
ance tiovering  it  being  a  few  small  veins.  The  operation  of  tying  the  snperior  thyroid  artery, 
in  bronchocele,  has  been  performed  in  numerous  instances  with  partial  or  temporary  success. 
When,  however,  the  collateral  circulation  between  this  vessel  and  the  artery  of  the  opposite  side 
and  the  inferior  thyroid,  is  completely  re-established,  the  tumour  usually  regains  its  former  siie. 

The  Lingual  Artery  (Fig.  279)  arises  from  the  external  carotid  between  the 
superior  thyroid  and  facial ;  it  runs  obliquely  upwards  and  inwards  to  the  great 
coraa  of  the  hyoid  bone,  then  passes  horizontally  forwards  parallel  with  the 
great  cornu,  and,  ascending  perpendicularly  to  the  under  surface  of  the  tongue, 
turns  forwards  on  its  under  surface  as  far  as  the  tip  of  that  organ,  under  the 
name  of  the  ranine  artery. 

BelcUiont.  Its  first,  or  oblique  portion,  is  superficial,  being  contained  in  the 
triangular  space  already  described,  resting  upon  the  Middle  Constrictor  of  the 
pharynx,  and  covered  by  the  Platysma  and  fascia  of  the  neck.  Its  second,  or 
horizontal  portion,  also  lies  upon  the  Middle  Constrictor,  being  covered  at  first 
by  the  tendon  of  the  digastric  and  the  Stylo-hyoid  muscle,  and  afterwards  by 
the  Hyo-glossus,  the  latter  muscle  separating  it  from  the  hypoglossal  nerve. 
ltd  third,  or  ascending  portion,  lies  between  the  Hyo-glosaus  and  Genio-hyo- 
glossus  muscles.  The  fourth,  or  terminal  part,  under  the  name  of  the  ranine, 
runs  along  the  under  surface  of  the  tongue  to  its  tip;  it  ia  y^ry  superficial, 
being  covered  only  by  the  mucous  membrane,  and  rests  on  the  Lingualia  on 
the  outer  side  of  the  Genio-hyo-glossus.  The  hypoglossal  nerve  lies  nearly 
parallel  with  the  lingual  artery,  separated  from  it,  m  the  second  part  of  its 
course,  by  the  Hyo-glossus  muscle. 

The  branches  of  the  lingual  artery  arc,  the 

Hyoid.  Sublingual. 

Dorsalis  Linguee.  Ranine. 

The  hyoid  branch  runs  along  the  upper  border  of  the  hvoid  bone,  supply- 
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anterior  margin  of  the  Sleruy-waslyid,  crossed  hy  the  liypoyNjss;!!  nerve,  mtA 
by  till)  liuguul  au<i  facml  vciutt;  it  in  utWrwarUit  uruii.sL>d  by  the  l)igustric  toid 
Stylo-hyuid  mii^-lus,  and  higher  up  passes  deeply  into  Ihu  eubstauco  of  tho 
purotid  shind,  where  it  lies  beneath  the  fiicial  nerve  and  tho  JuuoUon  of  iho 
lemporalaud  internal  maxillary  veins. 

SfUmuiUy  is  the  liyoid  bone,  the  wall  of  tlie  pharynx,  and  tho  ramus  of  the 
jaw,  from  which  it  is  Beparated  by  a  portion  of  the  parotid  gland. 

Bthind  il,  near  its  origin,  ia  the  superior  laryngeal  nerve;  and  higher  up,  it 
is  separated  from  the  internal  carotid  by  the  Siylo-glossus  and  Stylo-pharyugeaa 
moiieles,  the  g I osso -pharyngeal  nerve,  and  part  of  the  parotid  gland. 

Flan  op  tuk  Ri^ations  o?  tue  Extbbval  Cabotid. 


Totf^nmcnt.  iuM-rficuil  nucio. 
Flatf  Gmn  and  deep  faw:)*. 
H^)>n|2lOK«iil  Dcrrc. 
Liu^ul  uii<J  Tuciiil  vela?. 
PiyrtStrio  und  r>lyIo-h\  oid  inuscl«t. 
Parotid  ^luitd.  with  luciul  nprre  aad 

lini|ioronmxtltary  wuiiiiilasub* 

fiUace. 


I       Cuoild.       I 


Bthml. 
Sapcrior  Ur>-iigoal  ttvrve, 

til3rlo>pbarTnreiu. 
GloMo-phMjbgiMl  iimrt9. 
Parotid  |^4ind. 


Tl  Void  boo«. 

I'uaryni. 
I'lirotid  ^lund. 
ILamue  at  jair. 

^rijirnl  Anatomy.  The  appli<:at]»a  of  u  lipnton'  to  tbB  external  carotid  may  he  reqaireJ  ia 
easei  of  wnnnds  of  thi«  n-siu^r.  or  of  ita  braucueH  wlieo  tbt!*e  cMiDnt,  Uv  titrd,  and  ia  ■omc'  ra*ri 
of  pBlsiilioK  tumor  of  the  eculp  or  face;  llie  upL-ration,  howover,  ie  very  rarely  pcrfonwd.  Hfs- 
turv  of  tbv  ciimmon  carotid  bciDg  preferald^,  on  Hcct^uol  of  Lliij  ounberof  bruucbw  given  off 
from  the  exiornal.  To  lie  this  vessel  ncariu  origin,  Mow  llie  p««iit  wht-rc  it  it  croB>«>I  br  the 
Di^iuiric.  nu  iocinioa  about  thrw  incbi-e  iiilcujrlbehoulil  Ijemade  alimp  tht?  nwrgin  of  ibc  6t«n»u- 
masluid.  from  the  ftngle  of  the  jaw  to  ibe  crni>id  cartilngc,  u«  io  tbe  u)i4.'ru(i(>ii  for  IjiW  '' 
COI1HIU.D  carotid.     To  tie  Iho  vessel  above  the  Diptstric,  bclwwa  it  and   tlic   purotid  suad. 


expoeed.  aad  a  li^inrc  moy  be  appl  _ .      .  _     _         _ .        _ 

CBtablifthcd  b^  th«  frwj  communication  between  moet  of  ibe  Urge  braaclicF  uf  the  artery  (fccinl 
Ji&gaal.  suporlur  thyroid,  occipital)  aod  the  coneqtonditiK  ari^rie*  of  tbo  oiinojiitc  ude.  aad  tt 
the  fre«  uaNilomosis  of  the  fucml  wttL  bmocbee  from  ibo  inlenial  carotid,  of  tliu  occtpitnl  wi:li 
bmavbca  of  the  cmbcliiviiui,  etc 

Branehfis,  Tlio  ext^imal  carotid  artery  gives  off  eight  branches,  nrhich,  for 
convenience  of  description,  may  be  divided  into  four  seta.  (See  Fig.  275,  PUu 
of  tho  JSrancheB.) 

ArUen'or.  Posterior.  Ascen/Ung.  TVrmimUL 

Snperior  thyroid.  Occipital.  Ascending  pha-  Tom[M>raI. 

Lingual.  Posterior  aurjcular.       ryugcal.  Internal  maxillary. 
Facial. 

The  student  is  hero  remitided  tbat  many  variations  arc  met  with  in  the  nam- 
ber,  origin,  and  courfie  of  these  branches  in  different  subjecfcj;  but  the  above 
arningement  is  that  which  is  found  in  the  great  majority  of  casus. 

The  S'lj-erior  Tliymi'l  Artery  (Fig*.  274  and  270)  is  the  fir.H  branch  given  off 
from  the  external  tarotid,  being  derived  from  that  vessel  just  below  the  great 
cornu  of  tho  hyoid  bone.  At  its  commencement,  it  is  quite  superlicial,  being 
covered  by  tho  inlegumont,  fascia,  and  Platysma,  and  ia  contained  in  the  irian 
gular  space  iwundod  by  the  Ster no- mastoid,  Digastric,  and  Orao-hyoid  muaclw. 
After  running  upwardii  and  inward.?  for  a  short  distance,  it  carves  downwanin 
and  forward?  in  an  arched  and  tortuous  manner  to  the  ujipcr  i>art  of  the  thyroid 
,^land,  puling  beneath  the  Onio-hyoid,  Sterno-hyoid,  and  Sturuu-thyroid  mus- 
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.;  and  distributes  nunierotiii  brattcfius  to  tbe  anterior  surface  of  tbe  gland, 
ankstommiiig  witli  its  fellow  of  tlio  upjMsito  side,  and  witb  the  inferior  thTroid 
orteritM.  Besides  the  arteries  distributed  to  the  mu^ctea  aad  the  substance  of 
tbe  gland,  the  bmticbes  of  the  superior  thyroid  ure  the  following : — 

Hyoid.  Superior  Jjaryngcal. 

Superficial  descen<1mg  brancb  (Sterno- mastoid.)     Crico-thyroid. 

The  htjoid  '\&  a  small  brancli  which  runs  aloug  the  lower  border  oC  the  os 
hyoidctt,  beneath  the  Thyro-hyoid  ranaclc;  after  supplying  the  muscles  con- 
oeoted  to  that  bone,  it  forma  au  arch,  by  Qiiascomosing  with  tbe  vessel  of  tbe 
Dppofliie'rtide. 

The  JujKrticial  deseenfUn;/  branch  runs  downwards  and  outwards  across  the 
flheath  of  the  common  carotid  artery,  and  suppttca  the  Ste  mo 'mastoid  and 
neighboring  muscles  and  intoeument.  It  is  of  iiuportauuu  tbal  tbe  siluation 
of  this  vosiel  bo  remijinboruil,  iti  iho  ojwration  for  tying  the  C4}innioii  carotid 
artery.  There  is  often  a  distinct  branch  from  the  externa!  carotid  distributed 
to  the  Sterno-mastoid  muscle. 

Tbe  supfrior  UvnmgeaJ,  larger  than  eitber  of  the  preening,  aooompanies  the 
superior  laryngeal  nerve,  beneath  the  Tbyro-bjoid  muscle;  it  pierces  tbe 
thyrohyoid  membrnne,  und  supplies  tbo  muscles,  mucous  membrane,  and 
glands  of  the  larynx  and  epiglottis,  anastomosing  with  the  branch  from  the 
ojtposite  side. 

The  cri'c^-tA^rott^ (inferior  laryngeal) iaasmatlbrancb  which  runs trani^vcrsely 
aorona  tbe  crico-thyroid  mnmbranc,  commQnicating  witb  the  artery  of  tbe  op- 
posite side.  Tbe  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
ibo  source  of  troublesome  beniorrhage  during  tbu  operation  of  taryngotomy. 

Surgital  Anatomy  The  Eapehor  thTroid,  or  some  or  lis  bnuicbe»,  art;  ol^cD  c]ividv<I  in  cmv» 
a{  cnt  thront,  ^irinji  nw-.  1o  ci>aiii(lcniJ)lc  hcmorrbsffC.  lu  such  chm-s,  the  nrtcrj*  Bltonld  b*> 
Kcan-d.  the  wound  boiug  vnlurgv'd  for  ibat  ]>nrposp.  if  DcoceMry.  THe  opentioa  mny  be  eoMly 
perr<>riD«(),  the  povition  of  the  Briery  t».-iii(;  very  8uperS<:ial.  knU  the  oalv  itructares  of  iniport- 
nocp  L-oTfiiD?  it  b«lag  a  ft^w  »inall  veins.  Tbe  operation  ot  lyiDg  the  sapcrior  thjroid  Arterf. 
ID  broQcliouela,  has  b«en  performed  in  numerona  iii»tAnccs  viih  partial  or  temporary  iuccch- 
H'ben.  hnwvTor,  ibc  collat(.>ral  circulation  bplwccQ  this  vmstI  nnd  tbo  nrtcrr  of  tbe  opposite  Bide 
nod  ibi:  iur^riur  ibyruid,  is  completely  ru^^labUaljed,  ibu  tumour  iLjually  rvgulo«  i\*  fonnvr  «izv. 

The  Lintfual  Artery  (Fig.  270)  arises  from  the  external  carotid  between  the 
suporior  thyroid  and  facial;  it  runs  obliquely  upwards  and  inwards  to  the  great 
cornn  of  the  hyoid  bone,  then  passes  horizontally  forwards  parallel  with  the 
great  cornu,  and,  ascending  perpendicularly  to  the  under  surface  of  tbo  tongue, 
turns  forwards  on  its  nndcr  surface  as  far  as  the  tip  of  that  organ,  under  the 
name  nf  the  raninc  artery. 

lidatioM.  Its  first,  or  oblique  portion,  is  superficial,  being  contained  in  tbd 
triangular  space  already  describi^I,  resting  upon  the  Middle  Conatrictor  of  the 
pharynx,  and  covered  by  tbe  Platv-ima  and  fascia  of  tbe  neck.  Its  second,  or 
horizontal  portion,  also  lies  upon  tiie  Middle  Constrictor,  being  covered  nt  first 
by  tbe  tendon  of  the  digastric  and  the  Siylo-hyoid  muscle,  and  afterwards  by 
ilie  Ilyoglosaus^  the  latter  muscle  separating  u  from  the  hypoglossal  nerve, 
ltd  third,  or  ascending  portion,  lies  between  the  Uyo-gloasus  and  Genio-hyo- 
gloisaa  muscles.  Tbe  fourth,  or  terminal  part^  under  tbe  name  of  tbo  ranmo. 
runs  along  tbe  under  surface  of  tbe  tongue  to  ita  tip;  it  is  very  superficial, 
being  covered  only  by  tlic  mucous  meuibratio,  and  rests  ou  the  Lin^uulis  on 
the  outer  side  of  the  (icnio-byo-gtossus.  The  hypoglossal  nerve  li<\s  nearly 
paraJlel  with  the  lingual  artery,  separated  from  it,  in  tbe  second  part  of  its 
course,  by  the  liyo-glossus  muscle. 

Tbe  branches  of  the  lingual  artery  are,  the 


Hyoid. 
Dorsalis  Lingute. 


Sublingual. 
Ratline. 


Tbe  Avott/  brancb  runs  along  the  upper  border  of  ihe  byold  bone,  supply- 
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ing  (he  muscles  actAchcd  to  it,  oad  anastomosing  with  its  fellow  of  tho  op 
side. 

Thodorsalis  h'n'7T'ip(Fig,279)ari.sc3  from  tlio  lingual  artery  beneath  the  Hjro- 
glcMSUg  muscle  (wlilch,  in  the  figure,  has  b««n  portly  cut  away,  to  show  tba 
vessol);  ascending  tu  thedonaum  of  the  tongue,  it  supplies  the  mucous  mem- 
brane, the  tonsil,  soft  palate,  and  epiglottis;  anastomosing  with  its  fellow  from 
the  opposite  Bide. 

The  stillinf/ual^  which  maybe  described  as  a  branch  of  bifurcation  of  tba 
lingual  artery,  arisca  at  the  anterior  margin  of  the  Hyoulossus  musele,  and, 
running  forwards  and  outwards  beneath  the  Mylo-hyoia  to  the  aublinenal 
gland,  supplies  ita  substaniie,  giving  branches  to  the  Mylo-hyoid  and  ncighoor- 
lug  muscles,  the  mucous  membrane  of  the  mouth  and  gums. 

Fig.  276.— The  Artcrko  at  the  Fac«  aad  Scalp.' 
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The  rfinine  may  be  regarded  as  the  other  branch  of  bifurcation,  or,  as  is  botc 
Tisual,  as  the  continuatioti  of  the  lingual  artery  ;  it  runs  along  iha  under  MTfae 
of  the  tongue,  resting  on  the  Lingualis,  and  covered  by  the  mucous  m«tn> 
bratie  of  the  mouiii ;  it  lies  on  the  outer  side  of  the  tienio-hyo-gloaBua,  tnd  v> 
covered  by  the  Hyo-glossus  and  Stylo-glotisQs,  accompanied  by  the  guatttory 
nerve.  On  arriving  at  tho  tip  of  tlio  tongue,  it  anaNtomoses  M*ith  the  ^^ 
of  the  opposite  Ride.  Those  vessels  in  the  mouth  are  placed  one  on  each  siw 
of  the  fr.tnum. 

SurgiccU  yinafomy.    The  lingual  artery  takj  be  divided  Dear  iu  origin  in  oMO  ttt  cat  Uireit 

'  The  mnsciiliir  tissac  of  the  lip*  most  be  eupposcd  to  hove  been  cot  awb;.  in  order  t*  ib** 
tlie  counc  vt  tbo  curuunry  arteriet. 


FACIAL. 
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I  eomptieation  that  not  nofrcqapotlT  happcos  in  this  clue  or  wonodR.  or  e»T«re  It^morrhuQ 
wbit^k  cutDOt  b*  Ttiir%iatA  by  ordinn'ry  oii/ikitfl.  m%y  ensne  from  a  wound,  or  drcji  alcer.  of  tAa 
tongue  lo  the  fomier  case,  lUe  primsiry  wouod  may  be  trnlarpt^S  if  airces^ary,  ami  (Jw  bli'^mi; 
veattl  *tcarf<i.  Id  thi;  latter  ca.'><>.  it  Uha  hftn  Hti^j^oiiU'd  tliiit  the  iioffiial  artery  should  be tii^d  near 
its  origin.  Ligature  of  the  liDgual  uricryis  also  occasionally  prncliccd.  m  a  pallinlivi-mirutirf  in 
cases  of  lamor  of  the  toogtio,  in  order  to  cheek  the  nroftresa  of  the  diseiisi-  The  opprnlkitt  ia  a 
dilBcalt  Qoe,  od  accouut  of  the  depth  of  the  artery,  toe  of  namtH-r  itnportMit  parts  by  which  it  u 
«irTouad(^<i,  the  looso  and  yielding  Daiurr  of  the  partti  ii|>mi  whi«b  it  i>sapporti>d,  and  its  oooa' 
siooal  irregularity  of  origia.  An  iDcision  is  to  be  made,  about  two  and  a lialf  incbee  in  I'-ngtb, 
ninuiac;  obUtintly  downwards  and  baL-kwarda.  and  ha^-ing  iti  centre  opposite  the  point  of  tha 

Eat  omfl  of  ibe  byoid  bone,  which  is  the  (fuide  to  the  artery.  The  partB  bciug  gradtuilly 
ircted.  the  hyporloaud  nerve  will  fir«L  corm;  into  view,  and  ihen  the  artery  muat  bR  careftill/ 
•ought  for  affloog  the  Iooh  tisaue  at  the  bQltom  of  tbe  wound,  care  being  taKen  not  to  open  the 
phanrnx.  Large  veina,  tht>  internal  jugular  or  some  of  tia  branches,  may  be  met  with,  and  prora 
a  flOQree  of  enibarra^gmcnL 

Tronbleaome  beniorrha|i;e  may  occar  b  the  division  of  the  fT»nnm  in  children,  if  tbe  ranino 
artery,  which  lie:^  un  v>ach  side  of  it,  is  cut  through,  llic  ftadenl  i^bould  remember  that  thfl 
opvralion  ia  atwaya  to  be  performed  with  a  pair  of  bluot-poiated  sciuor*.  and  tbe  mucoaii  inxio- 
hrane  ooly  ix  to  be  dividctt  by  a  very  superBcial  cuL,  which  cannot  endangvr  any  vi-sBet.  Tho 
KLMOn,  alao,  should  be  dtreeted  away  from  the  tongue.  Any  faiUier  Ubn^tion  of  the  tongue, 
which  may  be  necessary,  can  )m  eCccted  by  tearing. 

The  Facial  Artenj  (Pig.  276)  arises  a  little  above  tbe  lingual,  and  asceiuls 
obliqacly  forwards  oiid  upward.^,  beneath  the  body  of  tlio  lower  jaw,  to  ihe 
gabmaxilUirj  gland,  in  which  it  ia  imbedded;  thia  may  bo  called  the  cervical 
port  of  the  artery.  It  theu  curves  upwards  over  the  body  of  the  jaw  at  the 
anteriar  inferior  angle  of  the  Mas^eter  mnacle,  ajwonda  forwanis  and  upwards 
across  the  cheek  to  the  angle  of  the  mouth,  passes  up  along  tho  aide  of  the 
noae,  and  terraiuates  at  the  inner  oantbus  of  the  eye,  under  the  name  of  the 
angular  artery.  This  vessel,  both  iu  the  neck,  and  on  the  face,  is  remarkably 
tortuous;  in  the  former  situation,  to  accoraraodate  itself  to  the  movementa  of 
the  pharynx  in  deglutition;  and  in  the  latter,  to  the  movements  of  thejaw,aud 
the  lips  and  cheeks. 

Betatiom.  In  the  nerh^  ita  origin  is  superBcial,  beinz  covered  by  the  integu- 
ment, Platystnn,  and  fascia;  it  then  passes  beneath  the  I)iga:stnc  and  Slylo- 
byoid  muscles,  and  the  submaxillary  gland.  On  the  /ace,  where  it  [lasacs  over 
the  body  of  the  lower  jaw,  it  i^  comparatively  superficial,  lying  immcdiaioly 
beneath  tbe  Platysma.  In  this  siiu.ition,  its  pulsation  may  be  distinctly  felt, 
and  compreasiiin  of  the  vessel  effectually  made  against  tliu  bone.  Iu  its  course 
over  the  face,  it  is  covered  by  the  integument,  the  fat  of  the  check,  and,  near 
the  angle  of  the  mouth,  by  the  Plaivsma  and  Zygomntio  muscles.  It  rests  on 
the  Buccinator,  the  Levator  An^uli  Oris,  and  tlie  Levator  Labii  Sujwriuri^ 
Alieque  Nasi.  It  is  accompanied  by  the  facial  vein  throughout  its  entire  coorsse; 
the  vein  is  not  tortuous  like  the  arterv,  and,  on  the  face,  ia  separated  from,  that 
vessel  by  a  considerable  interval.     The  branches  of  the  facial  nerve  cross  tho 

M»ry,  and  the  infra-orbilal  nerve  lies  beneath  it. 
iThe  branebes  of  this  vessel  may  be  divided  into  two  sots,  thoee  given  off 
low  the  jaw  (cerviual),  and  those  on  the  face  (facial). 

L  Cervical  Bi'onchn.  Facial  Branches. 

Inferior  or  Ascending  Palatine.  Muscular. 

Tonsillar.  Inferior  Labial. 


Inferior  or  Ascending  Palatine. 

Tonsillar. 

Submaxillary 

Submental. 


Inferior  Coronary. 
Superior  Coronary. 
Lateralis  Nasi. 
Angular. 


The  inferior  or  axcenfiintj  pnhtine  (Fig.  279)  passes  up  between  the  Stylo- 
gloaaus  and  Stylo-pharyogeus  to  the  outer  side  of  the  pharynx.  Ailer  sup- 
iilying  IhosQ  muscles,  the  tonsil,  and  Kustachiitn  tube,  it  divides,  near  the 
Levator  Palati,  into  two  branches ;  one  follows  the  course  of  the  Tensor  Palaii, 
}plitts  the  soSi  palate  and  tbe  palatine  glands;  the  other  passes  to  the 
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tonsil,  which  it  supplier!,  annstoniosing  with  tlic  totiBillar  artenr.  These  vemeia 
iiioaculate  with  lh«  jwsterior  palatJuo  biancb  uf  tlie  internal  maxillary  artery. 

The  tfinailfar  brsiiich  (Fif*.  2(9)  passes  up  along  the  side  of  the  pharynx,  ami, 
perforating  the  Superior  CorLstrictor,  ramifies  in  the  substance  of  the  tonsil  and 
root  of  the  tongue. 

The  mUtmajnUanj  consists  of  throe  or  four  large  branches,  which  eunply  the 
enbmaxillary  glana,  some  being  prolonged  to  the  neighboring  muscles,  lyra- 
pliHiio  glands,  and  integument. 

The  submental,  the  largest  of  the  cerrical  branches,  is  given  off  from  ibe 
facial  artery,  just  as  that  ressel  quits  the  submaxillary  gland ;  it  runs  forwards 
upon  the  Mylo-liyoid  muscle,  just  below  the  body  of  the  jaw,  and  beneath  the 
Digastric;  after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing 
with  the  sublingual  artery,  it  arrives  at  the  sytupliysis  of  the  chin,  where  it 
divides  into  a  superficial  and  a  deep  branch  ;  the  former  turns  round  the  chin, 
(ind,  passing  between  the  integument  and  DcpreMor  T,abii  Infcrioria,  supplies 
both,  and  aoastotnoses  with  the  inferior  labial.  The  deep  braneli  passes  beucalh 
the  latter  muscle  and  the  bone,  supplies  the  lip,  and  anastomoses  with  the  in- 
ferior labial  and  mental  arteries. 

The  miiscrthr  branches  arc  distributed  to  the  Internal  Pterygoid,  Mftsscler, 
and  Buccinator. 

The  inftriijr  tahi'd  passes  beueatU  the  Depressor  Anguli  Oris,  to  supply  the 
muscles  and  integument  of  the  lower  Hp,  anastomodng  with  the  infcnur  coro- 
nary and  submental  branches  of  the  facial,  and  with  the  mental  branch  of  the 
inferior  dental  artery. 

The  inferior  coronary  is  derived  from  the  facial  artery  near  the  angle  of  the 
mouth  ;  it  pas&es  upwards  and  inwards  beneath  the  Depressor  Angoli  Oris.  and. 
penetrating  the  Orbicularis  muscle,  runs  in  a  tortuous  course  along  the  edge  of 
the  lower  lip  between  this  muscle  and  tfaemucous  membrane,  inosculating  with 
the  artery  of  the  opposite  side.  This  artery  supplies  the  labial  glands,  the 
mucous  membrane,  and  muscles  of  the  lower  lip;  and  nnastomoses  with  tho 
inferior  labial  and  mental  branch  of  the  inferior  dental  artery. 

The  superior  corotuiry  is  larger,  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  course  along  the  etlge  of  the  upper  lip,  lying  be- 
tween the  mucous  membrane  and  the  Orbicularis,  and  aoafttomuscs  with  the 
artery  of  the  oppo-iito  side.  It  BuppHca  the  textures  of  the  upper  lip,  and  gives 
off  in  its  course  two  or  three  vessels  which  ascend  U>  the  nose.  One,  named 
the  artery  of  the  septum,  nunifius  on  the  septum  of  the  narcs  as  far  as  tbe  point 
of  the  noso ;  another  snpplieg  the  ala  of  the  nose. 

The  Ifileratis  iiasi  is  derived  from  the  facial,  as  that  vessel  is  ascending  along 
the  side  of  the  uose;  it  supplies  the  ala  and  dorsum  of  the  iiuse,  anastomosing 
with  its  fellow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  tbe  aeptu&i, 
and  the  infra-orbital. 

The  anffulfir  arif^ry  is  the  termination  of  the  tronk  of  the  facial;  it  ascends 
to  the  inner  angle  of  the  orbit,  accompanied  by  a  largo  Vt-iu,  the  angular;  it 
distributes  somo  branches  on  the  check  which  anastomose  with  the  iufra-orbital, 
and,  after  supplying  the  lachrymal  sac,  and  Orbicularis  muscle,  terminates  by 
anastomosing  with  the  nasal  branch  of  the  ophthalmic  artery. 

The  nnasiomosus  of  the  facial  artery  are  very  numerous,  not  only  with  the 
vessels  of  the  opposite  siHe,  but  with  other  vessels  from  different  souroes;  Til-, 
with  the  sublingual  branch  of  the  lingual,  with  the  mental  branch  of  the  infe- 
rior dental  ns  it  emerges  frotn  the  mental  foramen,  with  the  ascending  pharya- 
i^:"A  and  posterior  palatine,  and  with  the  ophthalmic,  a  branch  of  the  internal 
carotid;  it  also  inosculates  with  the  tmnsvcrso  facial,  and  with  the  infraorbital 

Ptculiaritift.  The  facial  arlory  not  anrrcqtionlly  arisos  bv  a  CAmmon  troDk  with  ikp  lineal, 
Tbie  veeiel  aW  is  onbjcct  1o  sumc  viiri»tLi.>u8  JD  lis  eize,  «iiu  in  \\\t  exu-ut  tu  whicli  it  ■■i*t^ir« 
the  face.    It  occiuionallf  tcnninatcs  as  the  itubmcDtal,  and  not  BDfroqucatly  aiipplien  tb*  Imv 
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vtly  u  high  W>  tlie  angle  or  ibe  mouth  or  nose. 
of  one  of  the  neighbaring  arU-riea. 


1'b«  d«-fi4:i«DCf  is  ihea  lupplled  hj  eolargenicDt 


9mrgicat  Anatonit/.  The  pu»aj^  of  the  bici&l  ftrtory  orer  the  hndj  of  Uie  jav  wodM  ii|i|>mr 
to  afrori]  a  &vnrahl()  poalUoo  lor  l)i«  applicatlMi  of  pnssarc  id  c*tr«  of  bfrnurrhii^e  froin  ibe 
lips,  thv  ivNull  eitbrr  uf  no  accidental  wouih].  or  from  an  operarion ;  liut  ils  applicalioo  n  ow\vAa, 
exc«pt  for  a  very  abort  time,  on  accooDt  ofthc  free  cotntnunicatiua  of  this  wfucl  with  iu  fcUuw, 
aad  with  namt-ruo^  br:iarhes  from  difftrrroL  source.  In  u  wound  inrolvin^  the  lip,  it  is  Iwtter  to 
arize  th«  part  between  thu  fln^urs.  and  evert  it.  when  the  blvvdiug  ve»scl  may  bi>  at  odw  i>rcur^ 
with  a  totiai'iilam.  In  onler  to  prcveot  hemorrhage  in  caflc*  of  txcixioD,  or  in  the  removal  uf 
di^oa^ed  firi-)wth<)  from  the  part,  ihe  Up  »bould  be  eomprceacd  on  each  »iile  btiiwirco  ihi.>  Gagvr 
wtd  thumb,  wbilat  the  sargvon  exciMa  the  di«eaae<]  part.  In  order  to  stop  hemorTbaui*  where 
the  lip  has  been  diridfid  ia  an  operation,  it  in  occc&iar)'  in  uniiJng:  the  cigvn  at  the  woantl.  to  pasa 
the  satnres  throash  the  cut  Hk^h,  nliiui^t  uk  di^p  as  it^  murmiit  nurfiicc;  hy  tbett^  in4«n».  not 
Aolr  are  the  cnt  gnrfactts  more  neatly  am)  ncicnrely  niUp:cd  to  oatrh  ntber.  but  the  poBsibilily  of 
bemorrbage  ia  prevented  by  iui:hidiui;  in  (he  finturi'  Ihu  <livi(kil  artvr}-.  IT  ih«  suture  i«,  ou  ibe 
contrarr.  poiuctl  throneb  merely  the  iiitanetins  portion  of  the  wonod,  bemorrha^'  occurs  into 
the  cavity  of  the  month.  ITie  etudi>ut  should,  ]a«tly,  observe  the  rrlntioo  of  the  nnirolnr  nrlery 
lo  the  lai^hrymal  «ac,  and  it  will  be  w^-n  that,  an  iho  Tpwel  pasiw-t  np  nlonfr  the  inner  marpin  of 
the  orbit  it  ascends  oo  its  nasal  side.  Iu  openitin?  for  flslula  lachrj-uaLis,  thuutc  should  alway* 
be  opened  on  iia  ont«r  »itlc,  in  order  that  thin  vcasci  may  be  avoided. 

The  Occijiifal  Artenj  <Fig.  276)  Bribes  from  iho  posterior  part  of  the  external 
carotid,  opposite  the  fatjial,  near  tho  lower  margin  of  the  Digastric  muscle.  At 
its  prigin,  it  is  covered  by  tho  posterior  belly  of  the  Digastric  and  Stylo-byoid 
mascles,  ami  part  of  tho  parotid  gland,  the  hypoglossal  nerve  winding  aroand 
it  from  behind  forwards;  higher  up,  it  passes  across  tho  internal  carotid  artery, 
the  internal  jugular  vein,  and  the  pnenmogaatric  and  spinal  accessory  nerves; 
ii  then  aitcenda  to  the  interval  between  the  transverse  process  of  tho  alias,  and 
the  mastoid  process  of  tho  temporal  bone,  and  passes  horizontally  backwards, 
groovipg  the  surface  of  the  latter  bone,  being  covered  by  the  Steruo-mastoid, 
Spleniu.-^,  Digastric,  and  Trachelo- mastoid  muscles,  and  resting  upon  the  Com- 
ploxQs,  Superior  Oblique,  and  Rectus  Posticus  Major  muscles;  it  then  ascends 
vertically  upwards,  piercing  tho  cranial  attachment  of  tlio  Tra|>czius,  and  passes 
in  a  tortuotifl  course  over  the  occiput,  ea  high  as  iho  vertex,  where  it  divides 
into  numerous  branches. 

The  branches  given  off  from  ibis  vessel  are, 

^[uiKular.  Inferior  Meningeal. 

Auriuular.  Arteria  Prtnceps  Cervicis> 

Tbe  mtiKuiar  branches  supply  the  Digastric,  Stylo-byoid,  Storno-mastoid, 
Splenius,  and  Trachelo- mastoid  muscles.  Tbe  branch  distributed  to  the  Stcrno- 
tnastoid  is  of  large  size. 

Tho  auricular  branch  supplies  the  back  part  of  the  concha. 

The  rmningeai  branch  ascends  with  tbe  internal  jugular  vein,  and  enters  tho 
skull  through  the  foramen  laccrum  posterius,  to  supply  tho  dura  mater  in  the 
postorior  fo.ssa. 

Tho  artfria  prinreps  cervtet^  (^'^S-  ^^^)  *^  *  largo  branch  which  descends  along 
the  back  i>art  of  the  neck,  and  divides  into  a  superficial  and  deep  branch.  Tbo 
former  runs  beneath  the  Splenius,  giving  off  uranches  which  ptTforato  that 
muscle  to  supply  the  Trapezius,  anastomosing  with  the  superficial  cervicnl 
artery :  the  latter  passes  beneath  the  Complexus,  between  it  and  the  Semispi- 
nalid  Colli,  and  iiuastomoses  with  the  vertebral,  and  deep  cervical  branch  of  tho 
superior  intercontal.  The  anastomosis  between  these  vessels  sor^'cs  mainly  to 
establiHh  the  collateral  circulation  after  ligature  of  tbo  carotid  or  su)>ulaviaa 
artery. 

The  cranial  branches  of  the  occipital  artery  are  distributed  upon  the  occiput; 
they  aro  vory  tortuous,  and  lie  between  the  integument  and  Occipito-frontulis, 
anastomosing  with  the  artery  of  the  opposite  side,  the  posterior  auricular,  nud 
temporal  arteries.  They  supply  the  back  part  of  the  Occipito-frontalis  muscle, 
the  iutegunu-nt  and  pericranium,  and  one  or  two  branches  occasionally  pa«s 
through  the  parietal  or  mastoid  foramina,  to  supply  the  dura  uiater. 
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The  Posterior  Aurieutar  Arttnj  (Fig.  276)  ia  a  sranll  vcA-^el  vlii<;h  arises  from 
the  exUirnal  curotiJ,  above  the  Digastric  and  Stylo-livoiO  muscles,  opposite  ibe 
apex  of  llio  Bivioid  iirocess.  It  a-sccnds,  uuder  cover  of  iliu  parotiu  giund,  lo 
tbe  groovt;  Ikiwccii  tiie  cariilagc  of  the  car  and  the  mastoid  process,  iinmediatelr 
above  which  it  dividus  into  two  branches,  au  anterior,  passing  forwards  to  anas- 
tomose with  the  posterior  division  of  tiie  temporal ;  and  a  posterior,  communi- 
cating with  the  occipital.  Just  before  arriving  at  the  mastoid  process,  this 
artery  is  crossed  by  the  ponio  dura,  and  has  beneath  it  the  spinal  accessory 
nerve. . 

Besides  several  aruall  branches  to  the  Digastric,  Stylo-hyoid,  and  Stemo- 
nutaloid.  muaclcii,  and  to  the  parotid  gland,  this  vosiicl  gives  off  two  braneheg, 


Stylo  mastoid. 


Auricular. 


Tbe  slt/h-mastoi'J  branch  enters  thd  stylo-mastoid  foraraon,  and  supplies  lii€ 
tympanum,  mastoid  cells,  and  semicircular  canals.  In  the  young  subject,  i 
branch  from  this  vtsjicl  forms,  with  tlic  iymj>aiiic  liranch  from  Ine  internal 
maxillary,  a  vascular  circle,  which  surrounds  the  auditory  meatus,  and  from 
which  delicate  vessels  ramify  on  the  iiiembrana  tympani. 

The  auric'tiar  braitch  is  distributed  to  the  back  jiart  of  tbe  cartilage  of  the  ear, 
upon  which  it  ramifies  minutely,  soine  branohes  curving  round  the  margin  of 
the  fibro-cartilage,  others  perforating  it,  to  supply  its  anterior  surface. 

The  jiscwt/i/y  Phari/nffml  Arhrjf  {b  ig.  279),  the  stnallest  branch  of  iheexlerua! 
carotid,  is  a  loug  slender  veitsci,  deeply  seated  in  the  nock,  beneath  thu  other 
branches  of  the  external  carotid  and  the  Stylo-phorvngeua  muscle.  It  arises 
from  the  buck  part  oftbe  external  carotid,  near  thecommcnceaientof  that  vessel, 
and  ascends  vertically  between  the  inicrual  carotid  and  the  side  of  tbe  pharynx, 
to  the  under  surface  of  the  base  of  the  skull,  lying  on  the  Rectus  Capitis  Anii 
cus  Major.  lis  hruuulius  may  be  subdivided  into  three  sets:  1.  Those  directed 
outwards  to  supply  muscles  and  nerves.  2.  Those  directed  inwards  to  tbe 
])harynx.    3.  Meningeal  branches. 

l^\iQ  external  hrarvh-s  nre  numerous  small  vessels,  which  supply  tbe  Recti 
Autici  muscles,  the  sympathetic,  hypoglossal  and  pueuinogastria  nerves,  and 
the  lymphatic  glands  of  the  neck,  anastomosing  with  the  ascending  cerviral 
artery. 

^\\o  pharyngeal  JrencAw  are  three  or  four  in  number.  Two  of  these  descend 
to  supply  the  Aliddleand  Inferior  Constrictors  and  ttiu  Stylopharyngeus,  rami- 
fying in  their  substance  and  in  the  mucous  membrane  lining  them.  The  larnat 
of  tbe  pharyngeal  bninches  passes  inwards,  running  upon  the  Superior  (xm- 
slriotor,  ana  sends  ratniliuaiions  to  the  sod  palate,  Kustnchinn  tube,  and  tonsil, 
which  take  the  place  of  the  ascending  palatine  branch  of  the  facial  artery,  when 
that  vessel  is  of  sioall  size. 

The  meningeal  branches  consist  of  several  small  vessels,  which  pass  through 
foramina  iu  the  base  of  the  skull,  to  supply  the  dura  mater.  Cue,  tbe  posterior 
meningeal,  enters  the  cranium  through  tno  foramen  lacurnm  posterius  with  tbe 
internal  jugular  vein.  A  second  paases  through  the  fonimcn  Uocrum  medium: 
and  occasiuDally  a  third  through  the  anterior  condyloid  foramea.  They  are  all 
distributed  lu  the  dura  mater. 

The  Temjtoral  Artery  (Fig.  276),  the  smaller  of  the  two  terminal  branohes  of 
the  external  carotid,  appears,  from  its  direction,  to  be  the  continuation  of  that 
vessel.  It  commences  in  the  substance  of  the  imrotid  gland,  in  the  iutersjiaee 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  extermil  mentUfi, 
crosses  over  the  root  of  the  zygoma,  immediately  bimeath  tbe  intt^oment,  and 
divides  about  two  inches  above  the  zygomatic  arch  into  two  branches,  an  anto- 
rior  and  a  posterior. 

The  anterior  temporal  inclines  forwards  over  the  forehead,  snpplying  tbe 
muscles,  integument,  and  pericranium  in  tins  region,  and  anastomoses  with  the 
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imorbiUl  aod  frontal  arteries,  its  bruuchvs  being  dir«cted  from  before  back- 
wards. 

The  wwfcriV/T  temporal,  larger  than  the  anterior,  curves  upwards  and  back- 
wards  along  the  side  of  the  bead,  lying  above  the  temporal  fascia,  and  ino^ou- 
lates  with  its  fellow  of  the  opposite  side,  aod  with  the  posterior  auricular  and 
oocinital  arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  is  covered  by  the  Attrahcns 
Anrem  muacle,  and  by  a  dense  fascia  given  off*  from  the  parotid  glaod;  it  is  also 
usually  crossed  by  oue  or  two  veins,  and  accompanied  by  branches  of  the  fascial 
and  auricnlo-icmporal  nerves.  Besides  some  twigs  to  the  parotid  gland,  the 
articulation  of  the  jaw,  aod  the  Masseter  muscle,  its  hraucbes  are  the 

Transverse  Facial.  Middle  Temporal. 

Anterior  Auricular. 

The  transverse  facial  is  given  oif  from  the  temporal  before  that  vessel  quita 
the  parotid  gland;  running  forwards  through  its  substance,  it  passes  transversely 
across  the  face,  betweeu  Steno's  duct  and  the  lower  border  of  the  Kygoma,  and 
divides  ou  the  Aide  of  the  face  into  nuiiicrous  branches,  which  supply  the  parotid 
gland,  the  Masserer  muscle,  and  the  integument,  anastomosing  with  the  facial 
and  infraorbital  arteries.  This  ves.scl  rests  \iit  th«  MasKuter,  aud  is  accompanied 
by  one  or  two  branches  of  the  facial  nerve.  It  is  soinctimos  a  branch  of  the 
external  carotid. 

The  middle  temporal  artery  arises  immediately  above  the  zygomatic  arch,  and 
perforating  the  temporal  fascia,  supplies  the  Temporal  muscle,  anastomosing 
with  the  deep  temporal  branches  of  the  internal  maxillary.  It  occasionally 
gives  off  an  orbital  branch,  which  runs  along  the  upper  border  of  the  zygoma, 
betweea  the  two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit. 
This  branch  supplies  the  Orbicularis,  and  anastomoses  with  the  lachrymal  and 
palpebral  branches  of  the  ophthalmic  artcry. 

The  anterior  auricular  hranches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  auastoniutsiug  with  branches 
of  the  poBterior  auricular. 

Sargieat  Anatom}/.  It  od^aitloaally  bappens  tlint  tiio  sorgton  ie  cslled  upoo  to  perform  Ibe 
OHmtion  oT  arteriotAinjr  upon  tbix  vi\<iiirl  in  cft.<c:>  of  intlammation  of  The  ^yc  or  brain.  Uodor 
1bm«  circuRuiuacw.  tbo  Hotcriur  brancli  ia  the  oao  usaidly  lelucted.  K  tho  etudeot  will  con- 
sider tkc  relationa  of  the  trunk  of  this  T«s»el,  oa  it  croMea  tliA  zyrontatjc  arch,  with  tbo  aarroniul. 
ing  strvctures.  be  will  obsonre  that  it  is  covered  by  a  thick  and  denae  fuscia,  crti«»eil  by  one  or 
tiro  voId3,  and  accompaoied  hj-  braochcfl  of  tb«  fucial  and  t«n)poro.aQri<!iilar  nerrea.  Bleeding 
ibould  out  bu  perforntHl  in  this  eiiimtion,  na  moch  difficulty  may  arise  from  the  dense  lucia 
orer  the  rei^el  jurri-ntinK  u  Ttpc  fli>w  of  blnod,  iiml  cotwiiii-rnbli-  {n-essiire  is  reqnbite  aflerwarda 
10  repress  the  hemorrhage.  Aj^in.  a  varicose  aiKarinin  may  be  formetl  by  the  acddvatol  opeo- 
iikft  01  one  orth«  veioA  in  front  of  the  arU-ry-,  or  severe  nearalfpc  pain  may  arise  from  the  opt-ra- 
Uoa  implicatiDg  one  of  the  ncrvons  fllamcnM  in  the  neighborhood. 

Tbe  aolerinr  hrnacli  is,  on  the  cdctrary,  subcataoeoiis,  in  a  bii^e  vnxrl,  and  as  rfntlity  coitt* 
pressed  as  aoy  otht-r  portion  of  tbo  art«ry;  it  should  coDSC^ueatly  lUvayfl  be  selected  fur  the 
opentioo. 

The  fntemal  Jfoj-iflaiy  (Fig.  277),  the  larger  of  the  two  terminal  branches  of 
the  external  carotid,  passes  inwards,  at  right  angles  from  that  vessel,  to  the 
inner  aide  of  the  neck  of  the  condyieof  the  lower  jaw,  to  supply  the  deep  strno- 
turca  of  the  face.  At  its  origin,  it  is  imbedded  in  the  substance  of  the  parotid 
gland,  being  on  a  level  with  the  lower  extremity  of  the  lobe  of  the  ear. 

lu  the  first  part  of  its  course  (maxillary  portion),  the  artery  passes  horizon- 
tally forwards  aud  inwards,  between  the  ramus  of  the  jaw  aud  tbe  internal 
lateral  ligament.  The  artery  here  lies  parallel  with  the  auriculo-temporal 
nerve ;  it  crosses  the  inferior  dental  nerve,  and  lies  beneath  the  narro*  portion 
of  the  External  Pterygoid  muscle. 

In  the  second  part  of  its  course  (pterygoid  portion),  it  runs  obliquely  for- 
wards and  upwards  upon  the  outer  surface  of  tue  External  Pterygoid  muscle, 
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being  uovei'cd  by  tbe  ramus  of  lliu  Juwer  jaw,  aud  lower  part  of  ihe  TempornT 
muscle. 

In  tbe  third  part  of  it^  course  (;ipbeiio-maxiIl.ary  portion),  it  approaolie^  the 
fiii(ierior  innxillary  bone,  anil  entere  ilic  spheno-inaxiilary  Tossa,  in  iJie  interval 
between  the  processes  of  origin  of  the  External  Pterygoid,  where  it  lies  in  rela- 
ttou  with  Meckel's  ganglion,  and  gives  ufl'its  tenninul  branches. 

Tig.  2T7. — The  tntcrtiAl  Maxillary  Artery,  wid  iu  Branabes. 
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PfffiliarHies.  OccasinanUy.  lliis  artery  put'scs  between  the  two  PtcrygroiJ  maselps.  Tht 
tcrspI  in  tbtacuse  pu«AMi  ftmrwimU  to  ItiP  jntorviil  Iti^twoen  the  procesMS  of  origio  nf  ih*-  Krli-nwl 
I'tvrj'^uid.  ta  order  to  rt!»cl)  thu*  miixUlurj'  bouc.  Siinivlinii's  tUe  ivsutX  cscuiwa  frota  beaulli 
tbe  K-ttemnl  I'terygoid  by  perroratit]^  Ibe  middle  of  thut  muscleL 

The  brnric1iu.-(  of  ilns  vessel  may  be  divided  into  three  groups,  correapoodiag 
with  its  three  divisions. 

1.  Branches  from  tbe  Maxillary  Portion. 

Tvtnpaiiic.  Small  Meningeal. 

^fiddlc  Meningeal.  Inferior  Dental. 

The  tvTttpnnie  branch  passes  upwards  beliiiid  the  articulation  of  the  lower  jf, 
enters  the  tympamun  tlirougli  ilio  fissure  of  Glaser,  HUi)plies  the  Laxator  Tym- 
p.ini,  and  rairiifies  upon  tbe  membrana  tympani,  aTiiiHtomosing  with  the  stylo- 
mastoid mid  Vidian  arteries. 

The  mi'MU  meninrftal  is  the  largest  of  the  branches  which  supply  tbe  dor* 
mater.    It  arises  from  tbe  internal  maxillary  between  the  internal  lateral  ligft- 
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ana  the  neck  of  the  jaw,  ami  posses  vertically  upwarfls  to  the  Toramen 
jurn  of  the  sphenoid  bone.  On  entering  the  cranium,  it  divides  into  two 
branches,  anterior  and  posterior.  The  anterior  braneh,  the  larger,  crossea  the 
^.Tcat  ala  of  the  apUouoid,  and  reaches  the  groove,  or  canal,  iu  the  anterior 
inferior  angle  of  the  parietal  bone ;  it  then  divider  into  branches,  which  spread 
out  between  the  dnra  mater  and  internal  surface  of  the  cranium,  some  pojwing 
upwanlit  over  the  parietal  bone  as  far  as  the  vertex,  and  otliera  backwards  to 
the  occipital  bono.  The  ]>o3terior  branch  crosses  the  squamous  portion  of  the 
temporal,  and  on  the  inner  surface  of  the  parietal  bone  divides  into  branches, 
whiuli  supply  tlio  posterior  part  of  the  dura  mater  and  cranium.  The  branohea 
of  this  vessel  are  distributed  partly  to  the  dura  mater,  but  chiefly  to  the  bones; 
thev  anastomose  with  the  ariuries  of  the  opposite  side,  and  with  the  anterior 
an(f  posterior  meningeal. 

The  middle  meningeal,  on  entering  the  eraninm,  gives  off  the  following  col- 
Interal  branches:  1.  Numerous  small  vessels  to  the  gauglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  the  facial  nerve,  which 
enters  the  hiatus  Fallopii,  supplies  the  facial  nerve,  and  anaatomoaee  wJth  th« 
stylo- mastoid  branch  of  the  posterior  auricular  artery.  3.  Orbital  bninchcj), 
woich  pass  through  the  sphenoidal  flssnre,  or  through  separate  canals  in  the 
great  wing  of  the  sphenoid,  to  anastomose  with  the  lachrymal  or  othur  branches 
uf  tbo  ophthalmic  artery.  4.  Temporal  branches,  which  pass  through  foramina 
in  the  great  wing  of  the  sphenoid,  and  anaatomose  in  the  temjMral  fossa  with 
the  deep  temporal  arteries. 

The  small  vimiwirai  is  sometimes  derived  from  the  preceding.  Tt  enters  the 
skull  through  the  foramen  ovale,  and  supplies  the  Casserian  ganglion  and  dura 
mater.  Before  catering  the  omnium,  it  gives  off  a  branch  to  the  nasal  fossa 
and  sofl  palate. 

Thu  inferior  dental  descends  with  the  dental  nerve,  to  the  foramen  on  the 
inner  side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  the  sab* 
stance  of  the  bone,  aooompanieu  by  the  nerve,  and  opposite  the  first  bicospid 
booth  divides  into  two  branches,  inuisor  and  menial :  the  former  is  continued 
forwartU  beneath  the  incisor  teeth  as  fara-^thesymphysiB,  where  it  anaAtomosea 
with  the  artery  of  the  opposite  side;  the  mental  branch  escapes  with  the  nerve 
at  the  mental  foramen,  supplies  the  structures  composing  the  chin,  and  anasto- 
moses with  the  submental,  inferior  labial,  and  inferior  coronary  arteries.  As 
the  dontAl  artery  enters  the  foramen,  it  gives  off  a  mylo-hyoid  branch,  which 
runs  in  tVo  mylo-hyoid  groove,  and  ramifies  on  the  under  surface  of  the  Mrlo- 
hyoid  muscle.  The  dental  and  incisor  arteries,  during  their  course  through 
the  substance  of  the  bune,  give  off  a  few  twigs,  which  are  lost  in  the  cnnoellous 
tisane,  and  a  series  of  branches  whicb  correspond  in  number  to  the  roots  of 
the  teeth ;  these  enter  the  minute  apertures  at  tbo  extremities  of  the  fangs,  and 
supply  the  pulp  of  the  teeth, 

2.  Branches  of  the  Second,  or  Pterygoid  Portion. 

Beep  Temporal.  Masseteric. 

Pterygoid.  Buccal. 

These  branchca  are  distributed,  aa  their  names  imply,  to  the  mtiscloa  in  the 
maxillarv  region. 

The  ti'i'Tp  temporal  branches,  two  in  number,  anterior  and  posterior,  each 
occupy  tliat  part  of  the  temporal  fossji  indicated  by  its  name.  Ascending  be- 
tween the  Temporal  muscle  .ind  pericranium,  they  supply  that  muscle,  and 
anastomose  with  the  other  temporal  arteries;  the  anterior  branch  communi- 
cating  with  the  lachrymal  throngh  small  branohea,  which  perforate  the  malar 
Uine 

The  pterygoid  braneha,  irregular  iu  their  number  and  origin,  supply  the 
Pterygoid  tnuscles. 
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The  masteUric  is  a  small  branch  which  passes  outwards  above  the  .siginotd 
notch  of  ihe  lower  jnw,  lo  ihc  deep  surfaoo  of  the  Mastiutcr.  iL  supplies  that 
muscle,  and  onaatonioses  with  the  masseteric  br&ochea  of  th&  facial  and  with 
the  trausverse  facial  artery. 

The  Jwft-a?  is  a  small  branch  which  runa  obliimcly  forwards  between  the 
Inienial  Pterygoid  and  the  ramus  of  the  jaw,  to  the  ovitcr  surface  of  the  Bhc* 
•  ciuator,  tu  which  it  is  diiitrihuled,  auadtuoiofiiug  with  branches  of  the  facial 
arlvrv. 

3.  Branches  of  the  Third,  or  Spheno-maxjllary  Portion. 

Alveolar.  Vidian. 

Infraorbital.  Pterygo-palatJne. 

Posterior  or  Descending  Palatine.  Kasal  or  Sphcno-palatine. 

The  alveolar  ia  given  off  from  the  internal  maxillary  by  a  common  branch 
with  the  iufi'aorbita),  and  jui^t  as  the  trunk  of  the  ves!<tA  in  passing  into  tbt 
flpheno-raaxiUary  fossa.  Dciseondinj;  upon  the  tuberosity  of  the  miiwrior  max- 
illary bone,  it  divides  into  nnmcrou.4  branches;  one,  the  superior  dental,  larger 
than  the  rest,  supplici  the  molar  and  bicut>pid  teeth,  it^  branches  entering  the 
[Xoraraina  in  the  alveolar  process;  some  branches  pierce  the  bono  to  supply  tho 
lining  of  the  antrum,  and  others  are  continued  forwards  on  the  alveolar  process 
to  supply  the  gums. 

Tho  iu/ntnrfn'fai  appears,  from  its  direction,  to  be  the  continuation  of  the 
trunk  of  the  intcnial  maxillary.  It  arises  from  that  vessel  by  a  common  imnlc 
with  the  preceding  branch,  and  runa  along  the  infraorbital  canal  with  the 
Buperior  maxillary  nerve,  emerging  opon  the  face  at  the  infraorbital  foramen, 
beneath  the  Levator  Labii  Supcrioris.  Whilst  contained  in  the  canal,  it  give* 
oft*  bninches  which  ascend  into  tho  orbit,  and  supply  tlic  Inferior  Rectus  and 
Inferior  Oblique  muscles,  and  the  lachrymal  glana.  Other  bronches  descend 
through  canals  iu  the  bone,  to  supply  the  mucous  membrane  of  the  antrum, 
and  the  front  teeth  of  the  upper  jaw.  On  the  face,  it  supplies  the  lachrymol 
Aac,  and  inner  angle  of  the  orbit,  anastomosiug  with  the  facial  artery  and  naKtl 
branch  of  the  ophthnlraio ;  and  other  branches  descend  beneath  the  elevator  of 
tbe  upper  lip,  and  auasLomose  with  the  transverse  facial  and  buccal  branches. 

Tiic  four  remaining  branches  arise  from  that  portion  of  tlio  internal  maxillary 
which  is  contained  in  the  sphcno-maxillary  fossa. 

Tbe  (letctmliny  jxilatine  passes  down  along  the  posterior  palatine  canal  with 
the  posterior  palatine  branches  of  Meckel's  ganglion,  and  emerging  from  tho 
posterior  palatine  for.amen.  rung  forwards  in  a  oroovo  on  the  inner  side  of  the 
alveolar  border  of  the  hard  palate,  to  be  distributed  to  the  gums,  the  mucocis 
membrane  of  the  hard  palate,  and  palatine  glands.  Whilst  it  is  contained  in 
the  palatine  canal,  it  gives  off  branches,  which  descend  in  the  nccossory  pak 
tine  canals  to  supply  tho  sotl  pahito,  anastomosing  with  the  ascending  {laluliue 
artery ;  and  anteriorly  it  terminates  in  a  small  vessel,  which  ascends  iu  the  an- 
terior palatine  canal,  and  aujislomoses  with  the  artery  of  the  septum,  a  brancli 
of  the  sphuno-pulatitie. 

The  Vnlian  hranch  passes  backwards  along  tho  Vidian  oatial  with  the  Viiiijm 
nerve.  It  is  distributed  to  the  upper  part  ol' the  pharynx  and  Eustachian  tube, 
sending  a  smull  branuh  into  the  tympanum. 

The  pteryi}0'}ialatine  is  also  a  very  small  branch,  which  passes  baclnrards 
through  the  pie ry go- palatine  canal  with  the  pharyngeal  nerve,  and  U  distn- 
butcd  to  the  upper  part  of  the  pharynx  and  Eustachian  tube. 

The  nasal  or  sp/tcnO'palaline  passes  through  tho  sphcno- palatine  foramen  into 
the  cavity  of  the  nose,  at  the  book  part  of  the  superior  meatus,  and  divide* 
into  two  branches;  one  internal,  the  artery  of  tho  aoptum,  passes  obliqnely 
downwards  and  forwards  along  the  septum  nasi,  supplies  the  mucouamen- 
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braoe,  and  anasLomoses  in  fraiit  vrith  the  a-sconding  branch  of  the  deaoeoding 
^latine.  Tlic  cxtenml  hraiK-liu«,  two  or  three  in  naiobcr,  huppW  the  raucous 
mHtnbraiie  vuveriug  the  taterul  w&ll  vf  the  nose,  ihv  autruiu,  uuu  Lh«  elhuiuid 
aud  apheuoid  cells. 

Su&GicAL  Anatomt  or  THB  Tkianoles  of  the  Necc 

The  Htadent  having  considered  the  relative  anaiomy  of  the  large  arteries  of 
the  neck  and  their  branches,  and  the  relations  they  bear  to  the  veins  and  nerves, 
should  now  examiDe  theiie  structures  collectively,  as  they  present  themselves  in 
certain  regionti  of  the  neck,  in  each  of  which  important  operations  are  being 
constantlv  performed. 

For  this  purpose,  the  Sterno-mastoid,  or  any  other  muscles  that  have  been 
divided  in  the  Midsection  of  the  vessels,  ahoald  be  replaced  in  their  normal  post* 
tion ;  the  head  should  be  supported  by  placing  a  block  at  the  back  of  the  neck, 
and  the  face  turned  to  the  side  opposite  to  that  which  is  being  examined. 

The  side  of  the  neck  presents  a  somewhat  quadrilateral  outline,  limited, 
above,  by  the  lower  border  of  the  body  of  the  jaiv,  and  an  iniayinary  line  ex- 
tending from  the  angle  of  tlui  jaw  to  the  mastoid  process ;  below,  by  tbe  promi- 
nent tipper  border  of  the  clavicle;  in  front,  by  the  median  line  of  the  neck; 
behind,  by  the  anterior  margin  of  the  Trapezius  musule.  This  space  is  subdi- 
vided into  two  largo  triangles  by  the  bterno-mastoid  muscle,  which  passfls 
obliquely  across  the  neck,  from  the  sternum  and  clavicle,  below,  to  the  mastoid 
process,  above.  The  triangular  space  in  front  of  this  muscle  ia  called  the -ante- 
rior triangU;  and  that  behind  it,  the  jxwterwr  triangle. 


A>'TSKiOR  Triangulab  Sfacb. 

The  Anterior  Triangle  is  limited,  in  front,  by  a  line  extending  from  the  chin 
to  the  sternum;  behind,  by  the  anterior  marginof  the  Sterno-mastoid;  itti  base, 
directed  upwards,  is  formed  by  the  lower  Iwrder  of  the  body  of  the  jaw,  and  a 
line  extending  from  the  angle  of  the  jaw  to  the  mastoid  process;  its  apex  ia 
below,  at  the  sternum.  This  space  is  covered  by  the  integnment,  superficial 
fascia,  Plaiysma,  and  deep  fascia;  it  is  crossed  by  branches  of  the  fascial  and 
supcrilRial  cervical  nerves,  and  is  subdivided  into  three  smaller  triangles  by 
the  Digastric  muscle,  above,  and  the  anterior  belly  of  the  Omohyoid,  below. 
These  smaller  triungk-s  are  named  from  bel6w  upwards,  the  inferior  carotid, 
the  superior  carotid,  and  tlie  dubmaxilliiry  triangle. 

The  Inferior  Carotid  Trxan-jk  is  limited,  in  front,  by  the  median  lino  of  tha 
neck ;  behind,  by  the  anterior  margin  of  the  Sterno-mastoid ;  above,  by  the 
anterior  belly  of  the  Omo-hyoid;  and  is  covered  by  the  integument,  superficial 
fascia,  PlatyAma,  and  deep  fascia:  ramilying  betwocn  which  is  seen  tlie  desoend- 
ing  branch  of  the  superficial  cervical  nerve.  Beneath  these  superficial  struc- 
tures, are  the  Sterno-hyold  and  Sterno-thyroid  muscles,  which,  together  with 
the  anterior  margin  of  the  bterno- mastoid,  oonoeal  tbo  lower  partof  the  common 
carotid  artery.' 

This  vessel  is  inclosed  within  its  sheath,  togothor  with  the  internal  jugular 
vein,  and  pneumogastric  nerve;  the  vein  tying  on  the  outer  side  of  the  artery 
on  the  right  side  <jf  tlie  neck,  but  overlapping  it,  or  passing  directly  across  it  on 
the  left  side;  the  nerve  lying  between  the  artery  and  vein,  on  a  plane  posterior 
lo  both.    In  front  of  the  shoath  ftro  a  few  filaments  descending  from  the  loop 

'  Tbtrefom  (be  carotid  arterj  KHJ  jnpilitr  vein  nrp  not,  Btricllr  BpeakiiiRr.  costuiwd  m  Ihia 
triuD^lt!,  siDca  ibry  ure  covi'rpd  Ity  the  t^ l<' n)<t-nin>itoitl  muaclo.  thai  is  to  Mjr.  lie  btbiod  tbo 
uU«ricir  bonier  of  thiLt  mtiiL'le.  trtikh  fomix  (bv  poHtenor  border  of  lh«  trianiile.  Rat  as  lb«r  lie 
very  clow  lo  the  itnirtnre*  wliich  arc  n'lilly  tMiiniin*'*!  in  the  truDelo,  sntl  whnsn  poAiiioo  Ii  Is 
rMM-nlia]  to  n-mf>ml>er  in  oppr^ititie  on  this  part  of  tba  Brtvry,  it  kui  wctDcd  vxjwdieal  lo  tta^f 
tbe  relations  of  nil  lb«»c  purts  togi'tber. 
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of  communication  between  the  descendens  and  ooniinunicana  noni;  behind  tlie 
aheath  are  seen  the  inferior  thyroid  arterv,  the  recurrent  laryngenl  nerve,  and 
the  nympatbetic  nerve;  aud  oii  its  inner  side,  the  trachea,  the  tbyroid  gland, 
iimch  more  prominent  in  the  female  than  in  ilic  male,  and  the  lower  part  of  the 
larynx.  By  cutting  into  the  upper  part  of  thi^t  space,  and  slightly  displacing 
the  Sterno- mastoid  muscle,  tbe  comuiou  carotid  artery  may  be  tied  below  the 
Oirio-hyoid  uuibcIo. 

The  Superior  Canyiid  Trtangh  is  bounded,  "behind,  by  tbe  Sterno-mastoid; 
below,  by  the  anterior  belly  of  tlio  Omo-liyoid;  and  above,  by  the  posterior 
bellv  of  the  Digastric  muscle.  Its  floor  in  fonned  by  parts  of  the  Tbyro-hvoid, 
ilyo-glosdus,  and  ibe  Inferior  and  Middle  Coniitrictor  muscles  of  the  pharynx; 
and  it  is  covered  by  the  Intcp^unient,  superficial  fosuio,  Platysma,  and  deep 
fiLscia;  nimifving  between  which,  are  branches  of  the  fascial  and  superficial 
curvica!  nerves.  This  spiiuc  contains  tbe  upper  part  of  the  common  carotid 
artery,  which  bifurcates  opposite  tlie  upper  Iwrdor  of  the  thyroid  cartilage  into 
the  external  and  internal  carotid.  These  vessels  arc  occasionallv  somewhat 
concealed  from  view  by  the  anterior  margin  of  the  Slerno- mastoid  muscle, 
which  overlaps  them.  The  external  nnj  internal  carotids  lie  side  by  aide,  iha 
external  being  the  most  anterior  of  tlie  two.  The  following  branches  of  the 
external  carotid  are  also  met  with  in  this  space:  the  superior  thyroid,  running 
forwards  and  downward;*;  the  lingual  directly  forwards;  the  fascial,  forwards 
and  upwards;  the  uceipiUil,  backwards;  aud  the  a.wendiiig  pharyngeal  directly 
upwards  on  the  inner  side  of  the  internal  carotid.  The  veins  met  with  are: 
the  internal  jugular,  which  lies  on  the  outer  side  of  the  common  and  internal 
carotid  arteries;  and  veins  corresponding  to  the  above-mentioned  brancboa  of 
the  external  rarotid,  viz.,  the  si]i>erior  thyroid,  the  Ungual,  fascial,  asoendiag 
pharyngeal,  and  sometimes  the  occipital ;  all  of  which  accompany  their  corres- 
ponding arteries,  and  terminate  iu  the  internal  jugular.  The  nerves  iu  this  space 
are  the  following:  In  front  of  the  sheath  of  the  common  carotid  is  tbe  descendeoa 
iioiii.  The  hypoglossal  nerve  crosses  both  carotids  above,  curving  round  the 
oecipiiiil  artery  at  its  origin.  Within  the  sheath,  between  the  arlcry  and  vein, 
and  bebind  both,  is  the  pneumogastric  nerve;  behind  the  sheath,  tbe  symja- 
tlietic  On  the  outer  side  of  the  Tes.selti,  the  spinal  accessory  nerve  run.<9  for  a 
short  distanrc  before  it  pierces  the  Stern o- mastoid  mnscle;  and  on  the  inner 
side  of  tbe  inlcruiil  carotid,  just  below  the  hyoid  bone,  may  bo  seen  the  nuperior 
laryngeal  nerve;  aud  still  more  inferiorly,  ibe  external  laryngeiil  nerve.  Tbo 
upper  part  of  the  larynx  and  lower  part  of  the  pharynx  are  alao  found  in  tb« 
front  part  of  this  space. 

Tbe  SftbinaxtHartt  Trianffh  corresponds  to  the  part  of  the  neck  immediately 
beneath  the  body  of  the  jaw.  It  is  Ijounded,  above,  by  the  lower  border  of  the 
body  of  the  jaw,  the  parotid  gland,  and  mastoid  process;  behind,  by  the  poste- 
rior belly  of  iho  Digastric  and  Stylo-hyoid  muscles;  in  front,  by  tbe  middle 
line  of  the  neok.  The  floor  of  this  space  is  formed  by  the  anterior  Iwlly  of  tbe 
Digastrio,  the  Mylodiyoid,  and  Hyoglcssus  muscles;  and  it  is  covered  by  tbo 
integument,  superficial  fa.*cia,  Platy«nia,  and  deep  fascia;  ramifying  botweea 
which  are  branches  of  the  facial  and  ascending  filaments  of  tuo  Buperfioial 
cervical  nerve.  This  space  contains,  in  front,  the  .tubmaxillnry  gland,  imbedded 
in  the  substance  of  which  are  the  facial  artery  and  vein,  and  their  glandular 
branches;  beneath  this  gland,  on  the  surface  of  llio  Xylo-hyoid  muscle,  is  the 
submental  arterv,  and  the  mylo-hy<)id  artery  and  nerve.  The  back  part  of  this 
sj>ace  is  soparute<l  fruni  the  front  part  by  the  slvlo-maxillnry  ligament;  it  con- 
tains the  extertiid  carotid  artery,  ascending  deeply  in  the  subsiunce  of  the  paroti  J 
gland;  this  vessel  here  lies  in  front  of,  and  superficial  to,  the  internal  carotid, 
being  crossed  by  the  facial  nerve,  and  gives  oft"  in  its  course  the  posterior  auri- 
cular, temporal,  and  internal  maxillary  branches;  more  deeply  is  the  iniernal 
carotid,  the  iuterual  jugular  vein,  and  the  pneumogastric  nerve,  separated  from 
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liho  external  camtid  by  the  Stylo-glossua  and  Stylo-pbaryugeus  muscles,  and 

[ihe  glosso-filiaryngeal  nerve.' 

POSTEBIOB  TrIANOULAR   SfACB. 

The  Posterior  Triniignlar  S^kace  is  boutided,  in  front  by  tbe  Stenio-niastoid 
muscle;  beliiod,  by  the  ADterior  inargiti  of  the  Tra[>eKiufl:  its  base  corresponds 
to  tbo  upper  border  of  the  clavicle :  i\a  apex,  to  the  occiput.  Thi«  space  is 
croMed,  about  an  inch  above  the  clavicle,  by  the  posterior  belly  of  tho  Omo- 
hyoidf  which  dividus  it  uueq^ually  iulo  two,  an  upper  or  occipital,  aud  a  lower 
or  subclavian  trianglo. 

The  Occipital^  the  larger  of  the  two  posterior  triangles,  is  bounded,  in  front, 
by  the  Sterno  mastoid ;  behind,  by  the  Trapeisiuiii  below,  by  the  Omohyoid. 
Its  floor  is  formed  from  above  downwards  by  the  Spleniua,  Levator  Anguli 
Svapuhe,  and  the  Middle  and  Posterior  Scaleni  rausclcR.  It  is  covered  by  the 
inl^umcnt,  the  Platyi^ma  below,  the  BUper6cial  and  deep  foseife;  and  crossed, 
above,  by  the  ascending  branches  of  the  cervical  plexus;  the  spinal  accessory 
cervo  is  directed  obliquely  across  t]ie  space  from  the  Sterno- mastoid,  which  il 
pierces,  to  the  under  surfai'e  of  the  TrapcKius;  below,  iho  descending  branches 
of  the  cervical  ploxu.s  nnd  the  transvcrsalis  colli  artery  and  vein  cross  the  spaoe^ 
A  chain  of  lymphatic  glands  is  also  found  running  along  the  posterior  border 
of  the  Siemo-rnastoid,  frtini  t!ie  mastoid  process  to  the  root  of  the  neck. 

The  SubchviaH,  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  posterior  belly  of  the  Omo-hyoid;  below,  by  the  clavicle;  its  base, 
directed  forwards,  being  formed  by  the  Slerno-mastoid.  The  size  of  this  space 
varies  according  to  the  extent  of  altachment  of  the  clavicular  portion  of  the 
Stcrno-mastoid  and  Trapezia-i  muscles,  and  alsoaecordingto  the  height  at  which 
the  Omo-hyoid  cros.m»  tlic  neck  above  the  clavicle.  Tlie  lieij^ht  also  of  this 
space  varies  much,  according  to  the  position  of  the  arm,  being  much  diminishod 
by  raising  the  limb,  on  account  of  the  ascent  of  tho  clavicle,  and  increased  by 
drawing  the  arm  downwards,  when  that  bone  is  depressed.  This  space  is  covered 
by  the  integument,  superficial  and  deep  fascia;  and  crossed  by  the  descending 
branches  of  the  cervical  plexus.  Just  above  the  level  of  the  clavicle,  the  third 
portion  of  the  subclavian  artery  curves  outwards  and  downwants  from  the 
outer  margin  of  the  Scalenus  Anticus,  across  the  first  rib  to  the  axilla.  Some* 
times  this  vessel  rises  as  high  as  an  inch  and  a  half  above  the  clavicle,  or  to 
any  point  intermodialo  between  this  and  the  usual  level.  Occasionally,  it 
^ssea  in  front  of  the  Scalenus  Anticus,  or  pierces  the  fibres  of  that  muscle. 
The  subclavian  vein  lies  behind  the  clavicle,  and  is  usually  not  seen  in  this 
space ;  but  it  occasionally  rista  as  high  up  aw  the  artery,  and  has  even  been  seen 
to  pass  with  that  vessel  behind  the  Scalenus  Anticus.  The  brachial  plexus  of 
nerves  lies  above  the  artery,  and  in  close  contact  with  it.  Passing  transvereoly 
across  the  clavicular  margin  of  the  space  arc  tho  suprascapular  vcs.scls;  and 
traversing  its  upper  angle  in  the  same  direction,  the  transverse  cervical  vessels. 
The  extenial  jugular  vein  runs  verlically  downwanls  behind  the  posterior 
border  of  the  Storno-mastoid,  to  terminate  in  the  subclavian  vein;  it  receives 
the  transverse  Cervical  and  suprascapular  veins,  which  occa.«ionally  form  a  plexus 
in  front  of  the  artery,  and  a  small  vein  which  crosses  the  •clavicle  from  the  oe- 
pbalio.  The  small  nerve  to  the  Subclavius  also  crosses  thistriangle  about  its 
middle.    A  lymphatic  gland  is  also  found  in  the  space. 

iNTERyAL  Carotid  Artert. 
The  Internal  Carotid  Artery  commences  ut  the  bifurcation  of  the  oommoa 

■  The  Mtnc  remark  will  apply  to  tlits  trianirle  of  w«s  made  about  tbc  inrerior  carotid  tmo}i>le. 
Tlio  iilPiclnre«  pniimi-r^ifil,  ii."  coDtniopi)  in  Ihi'  Inn  k  part  of  iIk-  miatf.  lie,  Blricll>  Speiikiiig, 
hcoe&lb  lli«  mnBcI^R  which  form  tho  posterior  liiuudiir/  of  Ihc  triaiiu'le ;  hut  na  it  in  rery  import- 
nnt  to  be*r  in  mind  thrir  rlr>M-  rflitlU'ii  lo  the  )iiir<>tid  ifluud  ntid  it*  Imnndariini  (nn  Krconnt  uf 
Ihe  fnNjacncy  <>I  tfurjficul  ui  ttrauuiis  on  Ihia  (t'^ad)  uJl  ibpsv  parta  are  Bpokvu  of  Ut^n'lU-r 
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of  cnminunication  between  the  dcscenUens  and  commuDicans  uoni:  bebind  t1 
alieiith  are  seen  llie  interior  thyroid  artery,  the  reeurrent  laryngeal  nerve, 
the  sympathetic  nerve;  and  on  its  inner  siJe,  the  trachea,  the  thyroid  jrland. 
riiuuh  more  prominent  in  the  female  than  in  the  male,  and  the  lower  part  of  the 
larynx.  By  cutting  into  the  upper  part  of  this  apace,  and  slightly  diiiplaoing 
the  Sterno-mastotd  muscle,  the  common  carotid  artery  may  be  tied  below  the 
Omo-hyoid  muscle. 

The  A'tt/wrwr  Camtid  Triangle  is  bounded,  behind,  by  the  Sterno-mastoid; 
btiluw,  by  the  anterior  belly  of  the  Omo-byoid;  and  above,  by  the  posterior 
belly  of  the  Digastric  muacle.  Its  floor  i^  formed  by  parta  of  the  Thyro-hyoid, 
Uyo-glo&jua,  and  the  Inferior  and  Middle  Constrictor  muscles  of  the  pbaryox; 
and  it  is  ooverod  by  the  integument,  superficial  fascia,  t'latyama,  and  deep 
fascia:  ramifying  between  which,  are  branches  of  the  fascial  and  superficial 
cervical  nerves.  Tbis  space  contains  the  upper  part  of  the  common  carotid 
artery,  which  bifurcates  opponito  the  uiipcr  border  of  the  thyroid  cartilage  into 
the  cxtcrnai  and  internal  carotid.  These  vessels  arc  occasionally  somewhat 
oonoealed  from  view  by  the  anterior  margin  of  the  Stenio- mastoid  muscle, 
which  overlaps  them.  The  external  and  internal  carotids  lie  side  by  side,  the 
external  being  the  most  anterior  of  the  two.  The  following  brancheft  of  the 
exlerniil  carotid  are  also  met  with  in  this  space:  the  superior  thyroid,  ranniiic 
forwards  ami  downwards;  the  lingual  directlv  forwartls;  the  fascial,  forwards 
and  upwards;  the  occipital,  backwards;  and  tlie  ascending  pharyngeal  directly 
upwards  on  the  inner  side  of  the  internal  carotid.  The  veins  met  with  are: 
the  internal  jugular,  which  lies  on  the  outer  aide  of  the  common  and  internal 
carotid  arteries;  and  veins  corresponding  to  the  above-mentioned  branches  of 
the  cxti:rn!il  eiiroiid,  vi/...  tho  &ii|)crior  thyroid,  the  lingual,  fascial,  a.tconding 
pharyngeal,  and  sometimes  the  occipital ;  all  of  which  accompany  their  corrte- 
puuding  arteries,  and  terminate  in  the  internal  jugular.  The  nerves  in  this  spaoo 
arc  the  following:  In  IVontof  the  sheath  of  the  common  carotid  is  the  descendena 
noni.  The  hypoglossal  nerve  crosses  both  carotids  above,  curving  round  the 
occipital  artery  at  its  origin.  Within  the  sheath,  between  tho  artery  and  vein, 
and  behind  both,  is  tlio  pneumog8«lric  nerve;  behind  the  shcatb,  the  sym^w- 
thetic.  On  tho  outer  side  of  the  vessels,  tho  spiiifil  accessory  nerve  runs  for  a 
short  distance  before  k  pierces  the  Stcr no- mastoid  mu.4clo;  and  on  the  inner 
aide  of  the  internal  carotid,  just  below  the  byoid  bone,  may  bo  sevn  the  superior 
laryngeal  iiervc;  and  still  more  inferiorly.  the  external  laryngeal  nerve.  The 
upper  part  of  the  larynx  and  lower  part  of  the  pharynx  are  also  found  in  tli« 
front  part  of  this  space. 

Tliu  SiilnnuxUliirii  IViangle  corresponds  to  the  part  of  the  neck  immediatelr 
beneath  the  bo<Iy  of  the  jaw.  It  is  bounded,  above,  by  the  lower  border  of  tbo 
Itody  of  the  jaw,  the  parotid  gland,  and  mastoid  process;  behind,  by  the  poote* 
rior  belly  of  the  Digastric  and  Styto-liyoid  muscles;  in  front,  by  tho  middle 
line  of  tho  neck.  The  floor  of  this  space  is  formed  by  the  anterior  belly  of  the 
Digastric,  the  Mylohyoid,  and  liyo-gloRsus  muscles;  and  it  is  covered  by  the 
integument,  suporficiat  fa.4ria,  Flaiy.-ima,  and  deep  fojwia;  ramifying  between 
which  are  branches  of  the  facial  and  ascending  filaments  of  the  SDperfleial 
cervical  nerve.  This  apace  contains,  in  front,  tho  submaxillary  gland,  imbedded 
in  the  substance  of  which  are  the  facial  artery  and  vein,  and  tbetr  clandaUr 
branches;  beneath  this  gland,  on  tho  surface  of  the  Mylohyoid  muscle,  is  tho 
submental  aricry,  and  the  mylohyoid  artery  and  nerve.  The  back  part  of  thU 
space  is  separated  from  the  front  part  by  the  stylo-maxillary  ligament ;  it  con- 
tains the  external  carotid  artery,  ascending  deepfy  in  tliusuh-stunce  of  the  parotid 
gland;  this  vessel  here  lies  in  front  of,  and  superficial  to,  the  internal  carotid, 
being  crossed  by  the  facial  norve,  and  gives  oft*  in  its  course  the  posterior  aori- 
cular,  temporal,  and  internal  maxillary  branches ;  more  deeply  js  the  intaroal 
carotid,  tho  iutcrutvl  jugular  vein,  and  the  pneumoga<;tric  nerve,  separated  froffl 
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the  extemni  carotid  by  the  Stylo-glossua  and  Stylo-pbaryageus  muscles,  and 
the  glosso-pliuryogeal  nerve.' 

Posterior  Tbi.vkol'Lar  Spack. 

The  Posterior  Triangular  Space  is  botmiied,  in  Trout  by  the  Sterno- mastoid 
muscle ;  bebiud,  by  the  anterior  margin  of  the  TrapeKius :  \U  ba»e  correspoudd 
to  the  upper  border  of  the  olavicle;  its  apox,  to  the  occiput.  This  Hpnce  i^ 
.crossed,  about  an  inch  above  the  clavicle,  by  the  posterior  belly  of  the  Omo- 
hyoid,  which  divldus  it  uiit^ually  ioto  two,  au  upper  or  occipital,  and  a  lower 
or  subclavian  triangle. 

The  Occipital^  the  larger  of  the  two  posterior  triangles,  is  bounded,  in  front, 
by  the Sterno mastoid  ;  behind,  by  the  Trapezius;  below,  by  the  Omo-hyoid. 
Et3  floor  is  formed  from  above   downwards  by  the  Splenius,  Levator  Anguli 

ipul»,  and  the  Middle  and  Posterior  Scaleni  niusclef*.    It  is  covered  by  the 

[intef;;umenl,  llie  PlatVrtma  below,  the  superficial  and  deep  faiicia; ;  and  crossed, 

'above,  by  the  ascending  branuhes  of  the  cervical  plexus;  the  spinal  accessory 

nerva  is  directed  obliquely  across  the  space  from  the  Sterao-mastoid,  which  it 

pierces,  to  tho  under  surfaco  of  the  Trapciiius ;  below,  the  descending  branches 

of  the  cervical  plexus  and  the  transvcrsalis  colli  artery  and  vein  cross  the  space. 

.A  chain  of  lymphatic  glands  is  also  found  running  along  the  posterior  border 

'of  tho  Sterno-mastoid,  from  the  mastoid  process  to  iho  root  of  the  neck. 

The  Suhehviatty  the  smaller  of  the  two  posterior  triangles,  is  bounde<l,  above, 
by  the  posterior  belly  of  the  Omohyoid;  below,  by  the  clavicle;  its  base, 
directed  forwards,  being  formed  by  the  Sterno-mastoid.  The  size  of  this  ronce 
^varies  according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the 
"Jterno-mastoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which 
the  Onio-hyoid  crones  the  neck  above  the  clavicle.  Tlie  heijrht  also  of  this 
space  varies  much,  aci:ordiug  to  Itie  position  of  the  arm,  being  much  diminished 
by  raising  the  limb,  on  account  of  the  ascent  of  tho  clavicle,  and  increased  by 
drawing  the  arm  downwards,  when  that  bone  is  depressed.  This  space  ia  covered 
by  the  integument,  superficial  and  deop  fascia;  and  crossed  by  the  descending 
branches  of  the  cervical  plexus.  Just  above  the  level  of  theclaviole,  tho  ihircl 
portion  of  the  subclavian  artery  curves  outwards  and  thiwnwards  from  the 
outer  margin  of  the  Scalenus  Amicus,  acrossa  the  6rst  rib  to  the  axilla.  Some* 
times  thi;!  vessel  rises  as  high  as  an  inch  and  a  half  above  the  clavicle,  or  to 
any  point  intermediate  between  this  and  the  usual  level.  Occasionally,  it 
passea  in  front  of  tho  Scalenus  Anticus,  or  pierces  the  fibres  of  that  muscle. 
The  subclavian  vein  lies  behiud  the  clavicle,  and  is  usually  not  seen  ia  this 
space ;  but  it  oecaaionally  rises  as  high  up  as  the  artcrv.  and  has  even  been  seen 
to  pass  with  that  vessel  behind  the  Scalenus  Anticus.  The  brachial  plexus  of 
nerves  lies  above  the  artery,  and  in  close  contact  with  it.  Passing  transversely 
across  the  clavicular  margin  of  the  space  arc  the  suprascapular  vessels;  and 
traversing  its  upper  angle  in  tho  same  direction,  the  transverse  cervical  vessels. 
Tho  external  jugular  vein  runs  vertically  downwards  botiiud  the  posterior 
border  of  the  Sterno-mastoid,  to  terminate  in  the  subclavian  vein;  it  receives 
the  transverse  cervical  and  suprascapular  veins,  which  occasionally  form  a  plexus 
in  front  of  tho  artery,  aod  a  small  vein  which  crosses  the  clavicle  from  tlie  ce- 
phalic. The  small  nerve  to  the  Suhclaviua  also  orosses  this  triangle  about  its 
middle.    A  lymphatic  gland  is  also  found  in  the  space. 

Interval  Carohd  Artery. 
The  Internal  Carotid  Artery  commences  ut   the  bifurcation  of  the  common 

'  The  satnc  rrmark  will  apply  to  this  triftiiKle  as  wan  mude  uboat  ibe  inferior  carotid  triDni;1e. 
Tho  Btmcture*  vnmriiTjIiiJ,  a*  contniaM  lui  iHi'  lint  k  p»rl  of  the  upaii;,  lie.  strictly  upcuking. 
bfo«ath  tlic  mopclea  which  forrn  ihv  postpriur  boundiirj'  nt  ihe  triiinale;  hot  as  it  is  viiTj  itnporl- 
Riit  to  b«ar  in  ininil  tln-ir  vhnc  it-ltttinn  to  the  |i»r<iliil  (rlniMi  imH  iiit  IwtiinlMrim  (nn  nccoiint  of 
lli»  fr^iiear;  ol  Mii^icul  t>j  vratiuiig  un  Utis  |tl-i(Kl.l  »ll  itii-'^'  ]iiiria  Nre  Bpuk<*D  of  lo^lhvr. 
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EbTes  that  it  prfisents  in  tlifierent  parts  of  its  coarse.  In  its  cervical  (lortion  it 
occasionally  presents  one  or  two  fltjxures  near  the  baso  of  llio  skull,  wlitlat 
through  the  rest  of  its  exteut  it  describes  a  double  curvature  which  rcsembloe 
the  italic  letter  /  placed  horizontally  X-  These  curvatures  most  probably 
diminish  the  velocity  of  the  •jurrent  of  blood,  by  increasing  the  extent  of  sur- 
feoo  over  which  it  moves,  and  adding  to  the  amount  of  impediment  produced 
from  frioLion.  In  oonsidcring  the  courses  and  relations  of  this  vessel,  it  may  bo 
conveniently  divided  into  four  portions,  a  cervical,  petrous,  cavernous,  and 
cerebral. 

Cervical  Portion.  This  portion  of  the  internal  carotid  is  superficial  at  its  com- 
mencement, being  contained  in  the  superior  carotid  triangle,  and  lying  on  the 
same  level  as  the  exterQcU  carotid,  but  behind  tbut  artery,  overlapped  by  the 
Stcrno^mastoid,  and  covered  bv  the  Platysma,  deep  fascia,  and  integument;  it 
then  pasaea  beneath  the  parotitJ  gland,  being  crossed  by  the  hypoglossal  nerve, 
the  Digastric  and  Stylo-nyoid  muscles,  and  the  externnl  cnrotul  and  occipital 
arteries.  Higher  up,  it  is  separated  from  the  external  carotid  by  the  Stylo-gloa- 
sas  and  Stylo-pbaryngeus  muscles,  the  glosso-pbarvngeal  nerve,  and  pharyn-^eal 
branch  of  the  va^iis.  It  is  in  relation,  hehindy  witli  the  Rectus  Anticus  Major, 
the  superior  cervical  ganglion  of  the  sympathetic,  and  superior  laryngeal  nerve; 
exiernally,  with  the  internal  jugular  vein,  and  pneumogastric  nerve;  ««teraa?iy, 
with  the  pharynx,  tonsil,  and  ascending  pharyngenl  artery. 

Ptlroui  Portion,  When  the  internal  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  temporal  bone,  it  first  a-sccnds  a  short  distance,  then 
curves  forwards  and  inwards,  and  again  ascends  as  it  leaves  the  canal  to  enter 
the  cavity  of  the  skull.  In  this  canal,  the  artery  lies  at  flrst  anterior  to  the 
tympanum,  from  which  it  is  separated  by  a  thiti  bony  lamell.i,  which  is  cribri- 
form  in  the  yoong  subject,  and  often  absorbed  in  old  age.  It  is  separated  from 
the  bouv  waJl  of  the  carotid  caual  by  a  prolongation  of  dura  mater,  and  is  sur- 
rounded! by  Slamcats  of  the  carotid  plexus. 

Oivemotts  Portion.  The  internal  carotid  artery,  in  this  part  of  its  coarse,  at 
first  ascends  to  the  posterior  clinoid  process,  then  passes  forwards  by  the  side 
of  the  body  of  the  sphenoid  bone,  being  situated  on  the  inner  wall  of  the 
cavernous  sinus,  in  relation,  externally,  with  the  sixth  nerve,  and  covered  by 
tlie  lining  membrane  of  the  sinus.  The  third,  fourth,  and  ophthalmic  nerves 
nre  placetl  on  the  outer  wall  of  the  sinus,  being  separated  from  its  cavity  by  the 
lining  membrane. 

Oerthral  Portion.  On  the  inner  side  of  the  anterior  clinoid  process  the  inter- 
nal carotid  curves  upwards,  jjcrforaies  tlie  dura  matur  boundiiiK  the  sinus,  and 
is  received  into  a  sheath  of  the  arachnoid.  This  portion  of  ilic  artery  is  on 
'lie  outer  side  of  the  optic  nerve ;  it  lies  at  the  inner  extremity  of  the  iisaur* 
of  Sylvias,  having  the  third  nerve  externally. 

l^LAS  OF  THE  RELATlOSa  OF  THE  InTBBXAL  CABOTID  ArTERY  IN  THE  I\'ECK. 

Inftont. 
Skin.  mpcrSoial  lad  deep  rneeic. 
Parotid  gUnrl. 

Ktvlo-tcIoiisuK  aad  StjIo-ijbsrjTDgtas  ntiucles. 
QIosso^baryngeuL  nerve. 


F^xtcmnny. 
Internal  jo^aUr  vein. 
Pueutoogiutric  nerve. 


/       Tnlaml       \ 

I       Cknm 

\       *rUfr.      J 

Bffiind. 
IRrclas  AnUcos  Usjor. 
8j;inp«thetic. 
fiaperior  turjmp^al  Derrc. 


iHternally. 
Phanux. 

AMemliug  pliaryageal  arterj. 
Tamil 
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ARTERIES. 


Psailiaritie*.    Tho  IcBKtli  of  thu  inlPniiJ  ciirotiil  riuicg  nccoriliBg  1»  the  Icni^h  nf  tlw  arrlc, 

Uld  also  acconlinK  to  the  point  of  birnri'^itiiiD  of  the  ■.■nmmon  carolx).  lit.  i<ri|iiQ  tomctinirs 
lakes  place  from  the  urch  of  the  uorUi;  id  such  rare  JDalnucat.  ibU  veMcl  hMt  been  round  to  l<u 
pUciMl  m-an>r  ihi^  middle  Hoe  of  the  oerk  thui  1lii>  ext^ruul  carotid,  su  for  ii|>w«rds  n*  thr  lannx. 
whea  ilji-  Utter  vessel  croKxi-d  tbu  intiTniU  c»rutid.  Tbir  course  oif  tho  tbhscI.  loelead  of  iUinx 
atraighl.  luay  be  very  turluuus.  A  few  tuHtnocfH  ore  recorded  in  which  tfaitt  vt-ucl  wa«  tUto£«tber 
ultflcai:  iu  one  of  thesu  tho  common  carotid  pasfiDd  ii[i  the  neck,  aud  f;uvc  off  the  nnaa\  bmitrbi-:! 
of  the  i-xt*rnial  cnrcttid:  tbd  crnoiid  portion  of  Uic  intfrBiil  candid  beioK  rupUced  liT  l"ro 
brancboH  of  thr  intenint  maxillary,  wiiicfa  ctiKrcd  ihc  Bktilt  through  llw  foraneti  rotuDduD  Kod 
fuiumi^n  oTule,  aud  joiuvd  to  fonn  a  eiiiKlu  vifoHvl. 

Surijirnl  Anatoiny.  "Ww  corviciil  port  of  ibu  inlcmnl  cnrolid  U  sotnetinips  wonnded  hy  m  Ft«b 
or  fniDshol  wound  iu  tb<t  uti-k,  or  cvt- ii  occnuiouully  by  »  stub  from  tritbiu  \\nt  monlk,  ■»  wbrti  * 
portion  trceivvK  a  thrust  from  \\w  rnd  of  a  numeol,  or  ia.\h  down  with  n  tobacco-pipe  in  hit 
nionih.  Id  aurh  laiwa  n  liKniuru  ahoiild  be  npplii-tl  to  Iho  commou  cnrolid.  Thi-  Mftlion  of  (be 
iaU'rniil  carotid  wilh  ihe  tonail  shntild  be  (•apeciiilty  rpmemhowd,  n(t  iupmncpa  have  ocrorrrd  in 
which  the  nrt^rj'  htts  l>tni  wouodcd  (turiog  the  opermtiou  of  ecarifjiog  the  tousil,  aod  fatal 
betnorrliugv  bus  enpervrned. 

Tho  branches  given  off  from  the  internal  carotid  are:— 

From  the  Pelrota  Portion     .     Tympanic. 

(  A  rterim  rcceptacnli. 
From  Oie  Cavemow  Portion  <  Anterior  ineuingeal. 

Ophthalmic. 

Anterior  cerebral. 


From  the  Cerebral  Portion 


Middle  cerebral. 
Posterior  conimunicaling. 
Anterior  choroid. 


The  cervical  portion  of  the  internal  carotid  gives  off  no  branchej^ 

The  tymjiftjiir:  in  a  small  branch  which  enters  the  cavity  of  the  tympanum, 
through  a  minute  foramen  in  the  carotid  canal,  and  nnastomoses  with  the  tvm- 
panic  branch  of  the  int^rual  maxillary,  and  with  the  siylo-inaiitoid  artery. 

The  arlen'x  reccpiacuti  are  numerous  small  vo^aels,  derived  from  the  inlernat 
cnrotid  in  the  cavernous  sinus;  they  supply  the  pituitary  body,  the  Casserian 
g;in;L,'lion,  and  the  walls  of  the  cavernous  and  inferior  petrosal  sinuses.  One 
of  these  brunches,  distributed  to  the  dura  mater,  is  called  the  ariterior  meningtai; 
it  anastomoses  with  tlie  middle  metiiiigeal. 

Tho  Ophihahnic  Artery  arises  from  the  internal  carotid,  just  as  that  vessel  is 
emerging  from  the  cavernous  sinus,  ou  the  iooer  side  of  the  anterior  cUuoid 
process,  and  enters  tlie  orbit  through  the  optic  foramen,  below  and  on  the  outer 
side  of  the  optic  nerve.  It  then  ])a!w*e8  across  the  nerve,  to  the  inner  wall  of 
the  orbii.  and  thence  horizontally  forwards,  beneath  the  lower  border  of  the 
Superior  Oblique  muscle  to  tho  inner  anjtlc  of  the  eye,  wbero  it  divides  into 
two  tcnnliiaL  branolies,  the  frontal,  and  nasal. 

Drartehca.  The  branchoa  of  this  vessel  may  be  divided  into  an  orbital  group, 
whiuh  are  distributed  to  tho  orbit  and  surn>unding  parts ;  and  au  ocular  group, 
which  supply  the  muscles  and  globe  of  the  eyc. 


Orbital  Oroup, 

Lachrymal. 
Supraorbilal. 
Posterior  ethmoidal. 
Anterior  ethmoidal. 
Pnlpt'brnl. 
l-'rontal. 


Oetilar  Group. 

KuBCular. 

Anterior  ciliary. 

Short  ciliary. 

Long  ciliary. 

Arteria  eenlralia  retinas. 


The  lachrymal  is  the  first,  and  one  of  the  largest  branches,  derived  from  the 
ophthalmic,  arising  close  to  the  optio  foramen;  not  unfreiiuenilv  it  Ib  givca  off 
from  the  arterv  before  it  enters  the  orbit.  It  accompanies  the  lachrymal  nerrr 
along  the  upper  border  of  the  Kxternal  Rectus  muscle,  and  is  distributed  iv 
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the  lacbrymal  gland.  Its  tciniiiial  braachea,  escaping  from  the  gland,  are  dig. 
tribuced  to  the  upper  eyelid  and  coojuuctiva,  anastuuiusing  with  the  palpebral 
arleriea.  The  lachrymal  artery  gives  off  one  or  two  malnr  branches;  one  of 
which  poaees  through  a  foramen  in  the  malar  bone  to  reach  the  temporal  fossa, 

Pig.  280.— The  Ophthalmic  Art«i7  and  ita  B^ulche!^  iheRtvnfof  the  OifcithaviDg  beeo  rcmoTiid. 
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and  anastomoses  with  the  deep  temporal  arteries.  The  other  appears  on  the 
cheek,  auit  {inasiomosea  wiili  the  transverse  facial.  A  branch  is  also  sent  back- 
wards, through  the  sphenoidal  fissure,  to  the  dura  mater,  wliicb  anastomoses 
with  a  branch  of  the  middle  meningeal  artery. 

PeenliariU'ea.  The  lachmnal  artei7  is  aoimetiincs  derived  Item  one  of  ibo  aotoriar  bmoobM 
of  tbe  middle  mvoiogeal  iirt«rjr. 

The  tupraorhital  arUrtj,  the  largest  branch  of  the  ophthalmic,  arises  from  that 
Tessel  above  the  optic  nerve.  Ascending  so  as  to  rise  above  all  the  muscles 
of  the  orbit,  it  passes  forwards,  with  the  frontal  nerve,  between  Iho  periosteum 
and  Ijcvator  Palpebrio ;  and  passing  through  the  supraorbital  foramen,  divides 
into  a  superficial  and  deep  branch,  which  supply  the  muecles  and  integument 
of  the  forehead  and  pericranium,  anastomosing  with  tbe  temporal,  angular 
branch  of  the  facial,  and  the  artery  of  tbe  opposite  side.  This  artery  in  the 
orbit  supplies  the  Superior  Rectux  and  the  Levator  Palpebrm,  acndij  a  branch 
iawarda,  auroas  the  pulley  of  the  Superi<ir  Obliqno  musolo,  to  supply  the  parts 
at  the  inner  canlhus;  and  at  the  supraorbital  loramcu,  frequently  irausmits  a 
branch  to  the  diploid. 

The  ethmoidal  branches  are  two  in  number;  posterior  and  anterior.  The 
former,  which  is  the  smaller,  passes  through  the  posterior  ethmoidal  foramen, 
supplies  the  posterior  ethmoidal  cells,  and  entering  tbe  cranium,  gives  off  a 
meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  nasai  branches, 
which  descend  into  the  nose  through  apertures  in  the  cribriform  plate,  anasto- 
mosing with  branohea  of  the  aphenoptilatine.  The  anterior  ethmoidal  artery 
accompanies  the  nasal  nerve  through  the  anterior  ethmoidal  foramen,  supplies 
30 
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jobral,  inosculating  at  the  outer  angle  of  the  orbit  with  the  orbital  branch 
tha  iein[ii>ral  aricry,  iho  inlerior  palpebral  wiih  tlio  orbital  brancii  of  tlie 
^fVaorbital  artery,  at  the  inner  Bi<3e  of  the  lid.  From  this  auosiomo.-ji:*,  a 
branoh  passes  to  the  na^l  duct,  rautifying  in  its  muuous  uieinbraae,  as  ikr  as 
the  inferior  meatus. 

The/rotUal  artertf,  one  of  the  terrainal  branches  of  the  ophthalmic,  passes  from 
the  orbit  at  its  inner  angje,  and  ascending  on  the  forebeou,  supplies  the  muscles, 
inWfiument,  and  pericranium,  anastomosing  with  the  aupraoroital  artery. 

The  nasal  artery,  the  other  terminal  brauch  of  the  ophthalmic,  ciaergea  from 
the  orbit  above  the  tendo  ecu li,  and,  after  giving  a  branch  to  the  lachrymal 
eau^  divides  into  two,  one  of  which  anastomoses  with  the  angular  artery,  the 
either  branch,  the  dorsalia  nasi,  runs  along  the  dorsum  of  the  nose,  supplies  its 
entire  surface,  and  anastomoses  with  the  arter?  of  the  opposite  side. 

The  ciliary  arttries  are  divisible  into  three  groups,  the  short,  long,  and  ante* 
xior.  The  ^rl  ciliary  arttriea^  from  twelve  to  fifteen  in  number,  ari?o  from  the 
ophthalmic,  or  some  of  its  branches;  they  surround  the  optic  nerve  as  they 
pass  forwv^  to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat 
wound  the  ontranco  of  the  norve,  and  supply  the  choroid  coat  and  ciliary  pro- 
pMses.  The  long  ciliary  arferifif,  two  in  number,  also  pierce  the  posti^rior  part 
«r  the  sclerotic,  and  run  forwards,  along  each  side  of  the  eyeball,  between  the 
sclerotic  and  choroid,  to  the  ciliary  ligament,  where  they  divide  into  two 
"branches ;  these  form  an  arterial  circle  around  the  circumference  of  the  iri8> 
from  which  numerous  radiating  branches  pass  forwards,  in  its  subataace,  to  its 
free  margin,  where  they  form  a  second  arterial  circle  around  ita  pupillary  mur- 
gin.  The  onferVor  ciliary  arteries  are  derived  from  the  muscular  branches ;  tbey 
pierce  the  sclerotic  n  short  distauce  from  the  cornea,  and  lorminate  In  the  great 
arterial  circle  of  the  iris. 

The  arteria  cerilralii  retina  is  one  of  the  ttuialleHt  brauohes  of  the  ophthalmio 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optic  nerve  obliquely,  and 
runs  fonrarda,  in  the  centra  of  its  substance,  to  the  retina,  in  wbicli  its  branohea 
are  distributed  as  far  forwards  as  the  ciliary  processes.  In  the  huinan  fcetus,  a 
small  vessel  passes  forwards,  through  the  vitreous  humor,  to  the  posterior  surface 
of  the  capsule  of  the  lens. 

The  muscular  hrancfies,  two  in  numbor,  superior  and  inferior,  supply  the  mus- 
cles of  the  eyeball.  The  superior,  the  smaller,  often  wauting,  tiupplies  the 
Levator  Palpubraj,  Superior  Kecius,  and  Superior  Oblique.  The  inferior,  more 
constant  in  its  existence,  passes  forwards,  between  the  optic  nerve  and  Inferior 
BeclOB,  and  is  distributed  to  the  iDxternal  and  Inferior  llecti,  and  Inferior 
Oblique.     This  vessel  gives  oft'  most  of  the  anterior  ciliary  aricrits. 

The  Oerthral  Btftncl'ts  of  the  internal  carotid  are,  the  anierior  cerebral,  the 
middle  cerebral,  the  posterior  uominuuicatitig,  and  the  anterior  choroid. 

The  ttfUcrior  cerebral  arises  from  the  internal  carotid,  at  tlie  inner  extremity 
of  the  fissure  of  Sylvius.  It  passes  forwards  in  the  great  longitudinal  fissure 
between  the  two  anterior  lobes  of  the  brain,  being  coniiocted,  soon  aflcr  its 
uri|^n,  with  the  vessel  of  the  opposite  side  by  ashort  aTiasiomosingtrunk, about 
two  lines  in  length,  the  anterior  communiwtiny.  The  two  anterior  cerebral 
arteries,  lying  side  by  side,  curve  round  the  anterior  border  of  the  corpus  cab 
loHum,  and  run  along  its  upper  surface  to  its  posterior  part,  where  they  tor* 
minate  by  anastomosing  with  the  posterior  cerebral  arteriett.  They  supply  the 
olfactory  and  optic  nerves,  the  under  .surface  of  the  anterior  lobes,  the  "third 
ventricle,  the  anterior  perforated  apace,  the  corpus  callosum,  and  the  inferior 
surface  of  the  hemispheres. 

The  an/mrtr  canimunieatinff  artery  is  a  short  branch,  about  two  lines  in  length, 
but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteries 
across  the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the  two  ar* 
leries  joining  together  to  form  a  single  trunk,  which  afterwards  subdivides.  Or 
the  vessel  may  be  wholly  or  partially  subdivided  into  two;  frequently,  it  is 
longer  and  smaller  than  usual. 
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The  middle  rerebral  arterify  the  largest  brancli  of  the  internal  carotifl,  pftSMS 
obliquely  oatwarda  along  the  6>tsurc  of  Sylviuu,  within  which  il  ilividw  iaio 
three  braoches;  aa  interior,  which  supplitra  the  pia  mater,  iDveeting  ihesnrface 
of  the  anterior  lobe;  a  posterior,  which  supplied  the  middle  lobe;  and  aniediaa 
branch,  which  suppHea  the  small  lobe  al  the  outer  extremity  of  ibe  Sylvian  fi«- 
tiurc.  Near  its  origin,  tbia  vessel  gives  off  uumerout)  small  branches,  which 
enter  the  subatantia  perforata,  to  be  distributed  to  the  corpus  striatum. 

The  posterior  communicaiin'j  artery  arises  from  the  baek  part  of  the  internal 
carotid,  runs  dirwaly  backwanii^,  and  anastomoses  with  the  posterior  cerebral,  a 
branch  of  the  basilar.  This  artery  varies  considerably  in  size,  being  someliract 
small,  and  occasionally  8o  large  that  the  posterior  cerebral  may  be  considered 
as  ariititig  from  the  internal  carotid  rather  than  from  the  basilar.  It  ia  frequently 
larger  on  one  side  than  on  the  other  side. 

The  antervtr  choroid  is  a  small  but  constant  branch  whicli  arises  frovo  the  back 
part  of  the  internal  carotid,  near  the  posterior  communicating  artery.  Passing 
baokwards  and  outwards,  it  enters  the  descending  horn  of  the  lateral  veQtrioK 
beneath  the  edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the  bip- 
pooampna  major,  corpus  fimbriatuin,  and  choroid  plexus. 

ARTERIES  OF  THE  UPPER  EXTREMITY. 

TItc  artery  which  supplicii  the  upper  extremity,  continues  as  a  single  trunl 
from  its  commencement,  as  far  as  the  elbow ;  but  different  ponions  of  it  have 
received  ditVurunt  names,  according  to  the  region  through  which  it  passes.  That 
part  of  the  vessel  which  extends  from  its  origin,  as  far  as  the  outer  border  of 
the  first  rib,  is  termed  the  Subclavian  ;  beyond  this  point  to  the  lower  border  of 
the  axilla,  it  is  termed  the  Axillary;  and  from  the  lower  margin  of  the  axillary 
space  to  ibe  bend  of  the  elbow,  it  is  termed  Brachial;  here  the  single  trunk  ter- 
mioatea  by  dividing  into  two  brunches,  the  Radial  and  Ulnar,  aa  arratigemeot 
preoisely  similar  to  what  occurs  in  tho  tower  limb. 

SaBCLAVlAN  Artkries. 

The  Subclavian  Artery  on  the  right  side  ari.se.H  from  the  arteria  innominata, 
opposite  the  right  sterno-davlcular  articulation  ;  on  the  left  side  it  arises  from 
the  areb  of  the  aorta.  It  follows,  therefore,  that  thea^etwo  vessels  must,  in  the 
first  part  of  their  course,  dilTer  in  their  length,  their  direction,  and  in  their  re- 
lation with  neighboring  |>arts. 

In  order  to  facilitate  the  deseriplion  of  those  vessels,  more  especially  in  a 
surgical  point  of  view,  each  sulwlavian  artery  has  been  divided  into  three  parts. 
The  first  portion,  on  the  right  side,  a^ijeiids  obliquely  outwards,  from  thcorigiD 
of  the  vessel  to  the  inner  border  of  the  Scalenus  Anticus.  On  the  left  ade  it 
ascends  perpendicularly,  to  gain  the  inner  Iwrdcr  of  that  muscle.  The  aeoood 
part  passes  outwards,  behind  the  Scalenus  Antious;  and  the  third  part  paastt 
from  the  outer  margin  of  that  muscle,  beneath  the  olavicle,  to  the  lower  border 
of  the  first  rib,  where  it  becomes  the  axillary  artery.  The  first  portions  of  ibeae 
two  vessels  dift'er  so  much  in  their  course,  and  in  their  relation  with  neighboring 
parts,  that  they  will  bo  described  separately.  The  secoud  and  third  p&rta  art 
precisely  alike  ou  both  sides. 

FiBST  Part  of  the  Right  Subclavian  Ahteuy.    (Figs.  272,  274.) 

The  right  subclavian  artery  arisea  from  the  arteria  innominata,  opposite  the 
right  steruo-clsvicular  articulation,  paases  upwards  and  outwards  across  the 
root  of  the  neck,  and  terminates  at  the  inner  margin  of  the  Scalenus  Anticus 
muscle.  In  this  part  of  its  course,  it  ascends  a  little  above  the  clavicle^  tbeex- 
lent  to  which  it  docs  so  varying  in  di0erent  oases.  It  is  covered,  in  frorU^  by 
the  inCegnment,  superficial  iascia,  PIntysroa,  deep  fascia, the  clavicular originof 
the  Steroo-mastoid,  tho  Sterno-liyoid,  and  Stcruo*thyroid  inusules,  and  another 
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or  tlie  deep  faacia.  It  is  crossed  b_y  tlie  intcrual  jujjular  aad  vertebral 
and  by  tbu  piieumogaslric,  tlia  cardiac  brandies  of  ihc  ayinpathelic,  and 
phrenic  nerves.  Beneath,  the  arlerv  is  invested  by  ibe  pleura,  And  btfiind,  il  is 
separated  by  a  cellular  iuterval  from  the  Longus  Colli,  the  transverse  process 
of  the  seventh  cervical  vertebra,  and  the  sympathetic;  the  recurrent  laryngeal 
nerve  winding  around  the  lower  and  back  part  of  the  vessel.  The  subclavian 
^vein  lies  below  the  fiubclavian  artery,  immediately  bcliiml  the  clavicle. 

Plan  op  KELAWoys  or  Fibst  Portion  of  Right  Sitbclavu-v  AErEEV. 

In /rant. 
ClaTJcwlar  oripin  ot  Hternn-masloid. 
Slorno-hjcid  mud  Ht*rai>-tliyrt>id. 
iDlemal  jugular  ftnd  Terli-hral  vtini. 
pQCumogaslnc,  ciiriJiiK  >ud  phreoic  nervea. 


JU«bl 

Arwry. 
^Ptrat  gottioTi. 


Pham. 


Behind. 
Rocum-nt  kTyogeiil  nervo. 
tivin|)CLthi-ltc. 
Lriri^'iia  (:()]U. 
Tr>a»verse  process  of  twventli  cervical  vertebra. 

First  Part  op  the  Left  Svbclavian  Arteky.    (Fig.  272.) 

The  left  subclavian  artery  arises  from  the  end  of  the  transverse  portion  of 
the  arch  of  the  aorta,  opposite  the  second  dorsal  vertebra,  and  ascends  to  the 
inner  margin  of  the  first  rib,  behind  the  insertion  of  the  Scalenus  anticus  muscle. 
This  vessel  is,  therefore,  longer  than  the  right,  situated  more  deeply  in  the 
cavity  of  the  cheat,  and  directed  almost  vertically  upwards,  instead  of  arching 
^outwards  like  iha  vessel  of  the  opposite  aide. 

It  is  in  relation,  in/ront,  with  the  pleura,  the  left  lung,  the  pncamogaatric, 

phrenic,  and  cardiac  nervas,  which  lie  parallel  with  it,  the  luf^  carotid  artery, 

Eft  internal  jugular  and  innominate  veins,  and  is  covered  by  the  St«nio-thyroid, 

Stemo-hyoid,  and  Steruo-maatoid  musolefi;  behind,  it  is  in  relation  with  the 

>hagus,  thoracic  doct,  inferior  cervical  ganglion  of  theByinpathetic,  T.ongus 

Colli,  and  vertebral  column.    To  its  inn#r  $ide  are  the  oesophagus,  trachea  and 

^horacic  duct;  to  its  ouier  aide,  the  pleura. 

Plaw  or  Belations  op  First  Porhon  of  Left  Subclavian  Artery. 

h  front. 
Pleora  aad  left  ttiofr- 

PncnmogMtric.  cardiac,  and  phrenic  nervcj. 
Left  carolid  arlery, 

Lef^  internal  jugular  and  innominale  Teini, 
Bterao-tbyroid,  Si«rov-b;oid,  and  Sti-mo-mastoid  mosolet. 


/nn«r  mde. 

TmcW 
Thoracic  dacL 


Laft 

AM*"?. 
iFltK  pgtl)«B, 


OtUertidA. 
Pleonb 


Behind. 

(Siioplia^i  and  tbontic  duct. 

Inrenor  rervicul  caption  or  HTmpatbetio. 

Loiijiit  C'ulli  and  vLTteliral  column. 


4T0  ARTERIES. 

Sbcond  and  Third  Parts  of  the  Subclatiau  Abtebt.    (Elg.  274.) 

The  second  portion  of  the  subclavian  artery  lien  behind  the  Scalenus  Anti- 
cos  muscle;  it  is  very  short,  and  forms  the  highest  part  of  the  arch  described 
by  that  vessel. 

Belaiions.  It  is  coveiied,  in/roni,  by  the  integument,  Platysma,  Stemo-mu- 
toid,  cervical  fascia,  and  by  the  phrenic  nerve,  which  ia  separated  firom  the 
artery  by  the  Scalenus  Anticus  muscle.  Behind^  it  is  in  relation  with  the  Middle 
Scalenus.  Afiove,  with  the  brachial  plexus  of  nerves.  Below,  with  the  pleon. 
The  subclavian  vein  lies  below  and  in  front  of  the  artery,  separated  from  it  by 
the  Scalenus  Anticus. 

Plan  of  Relations  op  Second  Portion  of  Subclavian  Abtebt. 

In/ront. 
Scalenna  Anticng. 
Fhreoic  nerve. 
SabcIuTiaD  vein. 


Above.  I      Ancry.      I  Baoa. 

Brachial  Fleios.  IswoDdponion.l  Plenr*. 


Behind. 
Flesra  and  Middle  Scalenns. 

The  third  portion  of  the  subclavian  artery  passes  downwards  and  outwardi 
from  the  outer  margin  of  the  Scalenus  Anticus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the 
most  superficial,  and  is  contained  in  a  triangular  space,  the  base  of  which  is 
formed  in  front  by  the  Anterior  Scalenus,  and  the  two  sides  by  the  Omo-hyoid 
above  and  the  clavicle  below. 

BelcUions.  It  is  covered,  in/ront,  by  the  integument,  the  superficial  faacAt, 
the  platysma,  deep  fascia ;  and  by  the  clavicle,  the  Subclavius  muscle,  and  the 
suprascapular  artery  and  vein;  the  clavicular  descending  branches  of  the  cer- 
vical plexus  and  the  nerve  to  the  Subclavius  pass  vertically  downwards  in  front 
of  the  artery.  The  external  jugular  vein  crosses  it  at  its  inner  side,  and  reoeivea 
the  suprascapular  and  transverse  cervical  veins,  which  occasionally  form  a 
plexus  in  front  of  it.  The  subclavian  vein  is  below  the  artery,  lying  close 
Debind  the  clavicle.  Behind,  it  lies  on  the  Middle  Scalenus  muscle.  Above  it, 
and  to  its  outer  side,  is  the  brachial  plexus,  and  Omo-hyoid  muscle.  Bebto,  i\ 
rests  on  the  outer  surface  of  the  first  rib. 

Plan  of  Relations  of  Third  Portion  op  Subclavian  Artery. 

In/ronl. 
Cervical  fascia. 

External  jugular,  suprascapular,  and  transTerae  cervical  veins. 
Descending  braDcbea  of  cervical  plexus. 
SubclavioB  moacle,  snprascapular  arteiy,  and  clavicle. 

Above.  /' 8oi>cUtI»q  \  Bdote. 

Brachial  plexoa.  Thiiti^^ioo.  ^18'  ^ 

Omo-byoid.  \  / 

Behind. 
Scalenus  Medlas. 

PeaUiarities.    Tfae  Bnbclavian  arteries  vary  in  their  origin,  their  coarse,  and  tbe  height 
irhich  they  rise  in  the  neck. 


SUBOLAVIAX.  ^^^^^  4n 

TUc  onyi'n  of  ihe  rifrbt  subclftvian  from  the  innominate  Ukw  pUcp,  in  snmp  cawi*,  ahore  the 
stenio-vluviculur  arliculatiuo ;  aa<l  occwionally,  bat  lw«  hequeotly,  in  llie  cuvity  of  thu  thormx. 
IikIuw  UtAt  joint.  Or  lh«  arlcry  mny  nrw  aa  a  m^panitc  Ironk  from  xbf  nrcfi  of  the  nnrla.  Id 
■nob  c«M«  It  mar  be  either  the  linst,  8vcod«),  thini,  or  even  the  Inst  braucli  dvnvpH  from  tbnt 
veuel :  in  the  majority  of  cases,  it  id  the  Bret  or  Imt.  rarely  ihf  ftercoo'l  or  third.  VVhi^a  ii  ik  thr 
ftral  bnoefa,  it  oct)iipi«a  the  ordinary  pMitioD  oftb?  inDominaloartvrv:  wbeo  Ibo  secuDilur  third, 
it  K*'m»  lU  naiial  position  by  passiofr  Tichiod  the  ri^^bl  cLirotitt :  aod  w'hva  ibc  liisl  branch,  it  lu-ni^ 
from  the  lel\  extreioity  of  tne  arcb,  at  its  npiicr  or  back  purl,  uqiJ  p»88?a  oliliquely  towarda  Ibv 
rtf[hl  side,  usually  behind  the  cEaophflfrua  nuil  rij^ht  caroUd.  noniotiincfl  between  the  (paophasm 
and  Iracbeo,  to  the  upper  border  of  Xim  firvc  rib,  whence  it  folluwii  its  ordiDiir^  conrK.  In  rpry 
rare  iaatancea,  thia  reaael  arisea  from  the  thoracic  aorlu,  aa  low  dmwn  as  Ibc  fotirtb  dorsal  rcrh-- 
bra.  Occaaioaully  it  perfomt«8  the  Aairruir  ScalenuH ;  iiioru  rarely  it  pas^^  In  from  of  ihut 
inoacla;  >oa>elinieti  llm  Bubclama  vein  )i!U»'>s  with  the  artrrr  behind  the  ticalvoas.  The  arlory 
eooieltincs  ascends  as  bi^b  as  an  inch  and  a  hsifahova  thv  clavicli-.  »r  to  anv  inlcrmedialc  point 
bvtwe«Q  thia  and  the  upper  bord^^r  of  Iho  buiie,  tlit;  right  anbcluvian  usually  aficcodiog  bijber 
ihuD  the  lefu 

Thi;  left  subclavian  is  occasitinatiy  joined  at  its  origin  with  the  left  carotid. 

Surgical  An'iti>mit.  Tlie  rvhitioDS  of  the  sobclaviaa  arteries  of  the  two  sides  harinff  been 
examined,  the  stndcnt  should  direct  his  attention  to  rottsidcr  the  be^t  pooition  in  which  com- 
prcasioo  of  the  vessel  nn  bo  afiectedi  «r  in  whut  situation  a  Lgaturv  may  hi  beat  appliMl  ia 
cjuea  of  aneurism  or  wonnoa. 

ComprrrnQn  of  thf  wnhdavian  arterv  a  required  io  coses  of  operaiioos  nboat  the  eboulder, 
Id  the  axilla,  or  at  tb«  npper  part  of  Idc  unn  ;  iind  the  stndriit  will  observe  that  lh(.'rc  is  only 
oa«  silaation  in  which  it  can  be  etTuctually  applied,  via.,  wb^re  the  artery  partes  acrosa  the  onter 
■ftrfftce  of  the  flr»t  rib.  In  order  to  cotopniBs  the  wxsel  in  this  situation,  the  shoulder  sbonld  be 
depreucd.  and  the  sar^on,  leniapiiij^  the  side  of  the  nt'ck.  muy  press  wiib  bis  thumb  in  the  hollow 
bc&iml  the  clavicle  doniivurds  a^aiost  the  rib;  if  frtim  any  caiifie  the  Bhouldrr  eannot  be  snAi- 
oently  depresfied,  prctisure  may  be  made  from  before  backwards,  so  as  to  compnftis  the  artery 
agalnat  the  Middle  Scalenus  and  tranaveno  process  of  the  seventh  cen'iial  vertebra.  In  nppn^ 
priate  cases,  a  prclimiDury  incL'tion  may  bo  wade  through  the  vvrvical  fuecia,  and  the  finger  muy 
be  pressed  down  directly  upon  the  artery. 

Li'j'Huf«  o/the  gubdavtan  arUry  may  bo  required  In  cikscs  of  wounds,  or  of  aoeuriam  in  the 
axitla;  aud  the  third  part  of  the  artery  is  Ibatwhirh  is  most  favorable  for  an  operation,  on 
lu'c'.iuut  of  its  bcin^  comparatively  suporfieiol,  and  noet  remote  from  thu  ong'in  of  tlie  kr^ 
l>rsDche«.  In  those  cases  where  the  elavicla  is  nut  difiplact-d.  this  opt-ration  may  be  per- 
formed with  comparative  facility;  but  where  Ihn  clavicle  ix  pnxbi^d  nji  )>y  n  hirgt^  aneiirLimal 
tumor  in  the  axilla,  the  artery  is  placed  at  a  ^nat  depth  frvrn  the  euriacu.  which  materially  iti- 
crcoaes  the  diffieuitr  of  the  o|ieraiii>o.  UndiT  thr-ttti  rirciimittiuicett.  it  bemine^  a  matter  of 
importaoca  to  coiuuuer  thu  hci^^ht  to  which  this  veNtet  rcacbes  abuvo  the  bono.  In  ordinary 
caaen,  its  arcb  is  about  half  an  inch  above  Ihe  clavido.  occasionidly  as  high  a*  an  inch  mud  » 
hate  ud  fomotimea  so  low  as  to  bo  on  n  level  with  it.q  upper  bnidrr.  If  the  clavicle  is  displaced, 
iheae  vmriatiooa  will  necessarily  moke  the  operutiuu  mom  or  less  difficult,  according  as  (he  vt:«s«.'l 
is  more  or  lean  accessible. 

Ilu-  chief  pi^ints  in  the  operatiim  of  tyioft  the  third  portion  of  the  subclnvinn  arteir  are  as 
follows:  the  patient  beinjr  placed  on  a  table  in  the  borizontol  ponilion,  and  Ihe  xbouldpr  de- 
prcsMd  as  much  as  possible,  the  intcKument  should  be  dravm  downw^nls  iipim  the  cl.iviclc.  and 
an  tnciaion  mada  through  it  upon  that  boDe  from  the  anterior  border  of  ihe  TrnpeKin.i  to  tha 
pi>«t«riur  bonier  of  Ihe  SlerDo-muwIoid.  to  nhicb  muy  he  nddeil  a  short  verlicnl  inciKinn  meeting 
the  centre  of  the  preceding ;  the  Piatynma  and  ccrviciil  fitscin  fhoulil  bfl  diviiied  upon  a  dirpcior. 
sod  if  the  interral  t>eiweeB  the  Trapezius  and  Slerao-rouHloiiI  iiiu«i.'lt.'B  be  insufficient  tor  the  per* 
foraance  of  the  operation,  a  portion  of  oao  or  both  muy  lie  dividi-d,  1'hc  eKlemol  jugular  vein 
will  DOW  be  seen  towards  the  inner  side  of  the  wound  :  (hix  and  the  «nprascai>iiUr  and  trans- 
verve  cervical  lYias  which  tcmtinatc  in  it  ibonld  be  held  aside,  and  if  divided,  both  cnd«  tihonid 
be  tied:  the  suprascapular  artery  should  be  avoided,  and  the  Uwo-hyoid  muscle  must  now  he 
looked  for.  and  held  aside  if  nei^essarr.  In  the  apace  beneath  this  muscle,  careftil  search  must 
lie  made  for  the  vessel ;  the  deep  fast-m  huvia^'  b^en  divided  with  the  finger-nail  or  silver  scalpel. 
the  outer  margin  of  the  Hcalenns  must  bt>  fell  for,  and  thi'  fm^r  being  guided  by  it  to  the  first 
T\i},  the  palsation  of  the  subclavian  artery  will  be  felt  an  it  pacses  over  the  rib.  Ilie  aoeumin 
needle  may  then  be  passed  around  the  vi«sel  from  before  backwards,  by  which  means  the  vein 
will  be  avoided,  care  being  taken  not  to  include  a  hrnoch  of  the  brachial  plnxiiR  instead  of  the 
artery  in  thi>  ligature  If  the  cinvicte  is  so  raised  by  the  tumor  that  the  afijilicaticn  <if  the  li<^ 
lure  eonuot  be  effcetod  in  this  pituatlon.  the  artery  may  be  tied  above  the  fir«t  rib.  or  wtu  behind 
the  Hcaleaiis  muscle :  the  difhcnlties  of  the  operation  io  such  a  case  will  ^e  materially  iticncaM-d, 
iMI  account  of  the  greater  depth  of  the  artery,  and  the  att«ratian  in  position  of  the  ^lurroundin^ 
partn. 

The  Becond  part  of  the  Hnhclaviao  artery,  from  bcln^  that  portion  which  rises  hiirhesl  in  the 
■eck,  has  beea  considered  favorable  for  the  application  of  the  li^ulure.  when  it  is  difficult  to  tie 
the  artery  in  the  third  part  of  its  coarse.  There  are.  however,  many  objections  to  the  operation 
in  this  Hilaatton.  It  is  necessary  to  divide  the  tjcalenus  Anticns  inu<icle,  upnn  which  lies  the 
pbrcDic  nerve,  nod  at  the  inner  side  of  which  is  situated  the  internal  jugular  vein ;  and  a  w«and 


of  ftither  of  t)urs«  slruotan>!i  nti^bt  lead  to  the  moHt  dKniremun  ronti^quroc^g.  Afrnin,  tW  nrt«r* 
19  io  coulact.  buluw,  witb  the  plvuni.  wfaicli  must  alfo  Im.'  uvoitlid ;  utid,  UftlT.  the  proainit;  dV 
NO  mnaj  of  itn  litrKvr  l>ruiicW«  arUinfr  iolvriivl  Io  thi»  poiul,  munt  Ix?  n  »till  inribor  obj«-ctinii  l« 
the  operation.  If,  howAvvr.  it  lion  b«OD  detennined  to  prrfonn  the  operation  m  thin  eitSAiioa, 
il  should  be  tvin<.'nili(.-a-d  IboL  it  ocviuitiiD«lljr  bnp[H>b)«  ttmL  tliv  vrltrrj-  pB»ei-»  in  front  of  lh« 
ScAlens  ADtic»».  or  through  thie  fibres  of  tbui  nuscli! ;  and  that  the  vein  Boinctiinr»  pa«M*  wilk 
tbo  artery  bebiail  lhi>  SLiiUnii*  Auikim. 

Id  thoce  cases  of  •Deariaoi  of  the  axilUry  or  Bnbclaviao  artery  vhich  rncronrh  qpon  th«  ontrr 
portion  of  Ihe  Scaleous  musclo  lo  Buch  no  i-xtvot  that  a  liiiutnni  ckddoI  bv  appli(.-d  lo  that  Eitaa' 
lioa.  it  nitty  be  ilocmc^  a<lr)aable,  as  a  last  reaonrco,  to  lie  ihfi  first  portion  of  the  aubcUTtan 
artcr7.  On  the  left  side,  this  operation  is  almint  impracticable ;  the  (treat  depth  of  Uw  snery 
from  the  aorfucc,  its  iiiiiinuti>  rt'Ialioowith  the  pU'nra,  nod  ita  clo^e  prosimitytoso  many  import- 
ant Teins  and  uervcii,  present  a  aeriea  of  difficaltiea  which  it  is  next  to  impoevible  to  overvoBC' 
On  Ibe  riRhl  itidv.  the  operation  i*  pmclioable.  und  ba«  born  perrortnod.  thoueb  not  wLlh  aarrwi 
Thi^iaain  objection  lo  tDeoperiitii>n>in  lhi«  >)tuaut>a  is  the^mnllness  of  the  int^-rvni  which  laaalb 
exiaU  belwi.-cn  lli>u  commencement  of  the  vessel,  aad  the  on^-in  of  Ihc  ncarent  liraoch.  TbU 
opcralluD  may  be  [yerformt'^l  in  the  following'  niiitioer:  The  patient  being  ptaerd  on  the  tabl«  is 
Ine  horizonliil  positiwn.  with  Xim  nock  cxttu*!<*d.  an  incisiou  ihoiiM  be  miide  parnllt-1  witli  the 
innur  part  of  ihu  clavicle,  and  a  Hucond  atooi;  the  inner  border  of  the  Slfmo-mtislmd.  raefting 
the  former  at  an  angle.  The  sternal  attnrrhment  of  the  Hlerno-maslnid  may  now  be  divided 
a  director,  and  turned  oniwurda;  a  few  raiall  arteries  and  veins,  and  (K.-ea«tDniilly  tlic  an' 
Jui;i]1ar.  i»iiHl  W  avDided,  nud  the  Slerno-byoid  and  Sterntv-llivroid  mu»<-l»  divided  in  tbn 
mjiiner  as  the  preeedinir  muscle.  After  tearing  throuph  the  deep  fascia  with  (he  flnger-oail, 
inteni&l  ju){ti!»r  vein  will  tm  tivirn  cmt^in^  llie  Hiibclavian  artery';  tbtK  >hould  be  pnrioed  i 
nod  the  artery  sccnred  by  passing  the  needle  from  below  upwards,  by  which  ihe  pleura  is 
eETcctiinlly  nvoidtHl.  1'h«  exact  position  oftho  vagus  serve,  tbo  rocnrreot  Uryngwal,  Ihe  pbmiio 
and  sympathetic  nerves  shnoM  be  reinembcn>d,  and  the  ligntare  should  be  apphcd  near  the 
orti^in  of  the  vertebral,  in  otder  to  afford  u*  much  room  as  possible  for  the  formation  of  a  cosfrn- 
liim  lioiween  the  ti^tnre  and  the  orijrin  of  the  Tesscl.  Il  Fhonid  be  remembered,  thnt  the  njhl 
tubflaviuii  »rtery  is  occusii'Dnlly  deejily  pW'-d  in  thv  first  purl  nf  its  course,  whm  il  an*^"  from 
tb'*  left  side  of  Ibc  norlic  ar<^h.  and  passes  in  snch  cases  behind  the  crnftpha^s,  or  bemeen  it 
and  the  trachea. 

CtJlattrat  CiVrti/rt^/on.— After  lijmtnro  of  the  third  parlorthe  siibrlavinn  arteT7.  the  enllaieril 
eirenlation  is  mainly  established  by  three  sets  of  vessels,  Ibos  described  in  a  dieseetion  :— 

"  1.  A  poTtlcnor  sc-t.  coosiiiiiQg  of  the  fuiprtiscapalar  and  posterior  scapaUr  brnncbes  of  ibg 
iabclaviaD.  which  aniti«tomo»ed  with  the  infraseapnlar  fn:im  tho  nxilUry. 

"  2.  An  internal  fei  produced  by  the  conneclioa  of  the  internal  mamraary  on  th«  cpoe  band, 
with  ibe  short  and  tonp  theracie  arteries,  and  the  infrascapiilar  on  the  other. 

"  3.  A  middle  or  axillary  set,  which  eonsisled  of  n  nt>nib(>r  of  smuH  vessels  derived  fVom  brasehr« 
of  the  anbclaWan,  above;  and  panAini;  tbroiijih  the  axilla,  lo  terminate  either  in  the  main  rrsBk, 
or  some  of  the  branches  of  the  axdkry.  below.     This  last  fet  presented  ino»t  couspicooncly  tiie 

fiecniiar  character  of  newly-formed,  or.  rather,  di- 
aled arteries,"  being  excessively  torloons,  and 
forming  a  compleic  plexns. 

"Theehief  aireiii  In  the  iwiloratlon of  tbanxil- 
lary  arter\'  below  Ihe  tnmnr.  was  the  infrBMcapalsf 
artery,  whiili  communicated  must  frerly  with  the 
internal  tniiminnry,  siipraaruiiular,  and  ]>n»trrinr 
scapular  branches  of  the  Fiibelavinn,  from  all  of 
which  il  rci-eived  $n  great  nn  influx  of  blood  as  tA 
dilate  it  to  three  times  its  uutura]  size."' 


Fig.  262— rinn  of  the   Branches  of  the 
Right  Subclavian  Arlcry. 
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Bkancues  op  TiiE  Subclavian  AnTtttV. 

Tliese  are  four  in  number.  Three  artf- 
iiig  from  tlio  first  portion  of  tho  vessel,  tb« 
vortcbrftl,  tho  inlernal  mammarv,  nud  tht 
thyroid  axis;  and  one  from  tlic  seooDd 
portion,  llio  Biipcrior  inlurcosUil.  Tho  rer* 
tcbrftl  tirisca  from  the  upper  and  hack  pArt 
of  the  first  portion  of  tho  artery  ;  tho  thyroid  axis  from  tho  front,  aud  the  io- 
terual  mammary  from  tho  nndcr  part  of  this  vessel.     The  superior  intcrco«iat 


»ery 


'  llie  operation  was.  however,  performed  in  New  York,  br  Dr.  J.  K.  Bodgers,  aad  the  case  i* 

ry  briclfv  meotioned  in  Molt's  Trutlslation  of  Velpcan.  vol.  ij.  p.  S6.^. 

'  fi'i't'"' H"'i'i'fl  l!''porl*.  vol.  I.  1W36.  Case  of  nxillnry  nnenri<m.  in  which  Mr-  Astoo  K»y 
had  lied  the  subclavian  artery  on  the  outer  edge  of  the  ecaleoui  maaclc.  twelve  Tears  prrv^- 
outly. 
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19  given  off  from  the  upper  and  bncfc  part  of  the  second  portion  of  the  artery. 
Ou  ibe  left  side,  tbe  second  portion  usuitlly  gives  off  no  branch,  the  superior 
interooAtal  arirtin^  at  the  inner  side  of  ihu  Scalenus  Anticus.  On  both  sides  of 
the  body,  the  first  three  branches  arise  cIoj«  together  at  the  inner  margin  of 
the  Scalenus  Auticus;  in  the  majority  of  cases,  a  free  interval  of  half  an  inch 
to  an  ineh  existing  between  the  commencement  of  the  Hrtery  and  tho  orii^in  of 
the  nearest  branch ;  in  a  smaller  number  of  cases,  an  interval  of  more  than  an 
iuob  exists,  never  exceeding  an  inch  and  threu-^uarturs.  lii  a  very  few  in- 
stances,  the  interval  has  been  found  less  than  half  an  inch. 

Th&  Verlibral  Artury  (Fig.  279)  is  generally  the  first  and  largest  branch  of 
the  subolaTian ;  it  arises  from  the  upper  and  back  part  of  the  first  portion  of 
the  vessel,  and,  passing  upwards,  enters  the  foramen  in  the  transverse  proceae 
of  the  t>t.\th  cervical  vertebra,  and  a6cend»  through  the  foramina  in  the  trauts- 
verao  processes  of  nil  the  vertebra)  above  this.  Above  tho  upper  border  of 
the  axis,  it  incline:*  outwards  and  upwards  to  the  foramen  in  tlic  trausrcr$o 
proceed  of  the  atlas,  through  which  it  posses;  it  then  winds  backwards  behind 
\\s  articular  process,  runs  in  a  deep  eroove  on  tho  surface  of  the  posterior  arch 
of  this  bono,  and,  piercing  the  posterior  occipito-ailoid  ligament  and  dura  mater, 
enters  the  Bkull  through  the  foramen  magnum.  It  then  passes  in  front  of  the 
medulla  oblongata,  and  unites  with  the  vessel  of  tho  opposite  side  at  tbe  lower 
border  of  the  pons  Vsrolii,  to  form  the  basilar  artery. 

At  its  origin,  it  is  situated  behind  the  internal  jugular  vein,  and  inferior 
thyroid  artery;  and,  near  the  spine,  lies  between  the  Longus  Colli  and  Scalenus 
Actious  muscles,  having  the  thoracic  duct  in  front  of  it  on  the  lel\  side.  Within 
the  foramina  formed  by  the  tranflverso  processes  of  the  vertebrae,  it  w  accom- 
panied by  a  plexus  of  nerves  from  the  sympathetic,  and  lies  between  the  ver- 
tebral vein,  which  is  in  front,  and  the  cervical  nerves,  which  issue  from  tho 
jntcrverwibral  foramina  behind  it.  Whilst  winding  round  tho  nrlioular  process 
of  the  atlas,  it  is  contained  in  a  triangular  space  formed  by  the  Kectus  Posticus 
Major,  the  Superior  and  the  Inferior  Oblique  muscles;  and  is  covered  by  the 
Itfctus  Posticus  Major  and  Coniplexus.  Within  the  skull,  as  it  winds  round 
the  medulla  oblongata,  it  is  placed  between  the  hypoglosiial  norvo  and  the  an> 
terior  root  of  the  suboecipiial  nerve. 

Branches.  These  may  be  divided  into  two  sets,  those  given  off  in  the  neck, 
those  within  the  cranium. 


Ceti'jw^  Branches. 

Lateral  spinal. 
Muscular. 


Cranial  Branches. 

Posterior  meningeal. 
Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar. 


The  iateral  sjnnai  braTuihes  enter  the  spinal  canal  through  the  intervertebral 
foramina,  each  dividing  into  two  branehc<i.  Of  thmc,  one  passes  along  the 
roots  of  the  nerves  to  supply  the  spinal  cord  and  its  membranes,  anastomosing 
with  the  other  spinal  arteries;  the  other  is  diiitribuled  to  the  posterior  surface 
of  the  b<Klies  of  the  vertchrm. 

Muscniar  branchu  are  given  off  to  the  deep  muscles  of  the  neek,  where  the 
vertebral  artery  curves  round  the  articular  process  of  tbe  atlas.  They  anas- 
tomose with  the  occipital  and  deep  cervical  arteries. 

The  ptisterior  rnnntngeal  are  one  or  two  smail  branches  given  off  from  the 
vertebral  opposite  the  foramen  magnum.  They  ramify  between  the  bone  and 
dura  mater  in  the  cerebclUr  fossw,  and  supply  the  falx  cerebelli. 

The  anterior  spinai  is  a  small  branch,  larger  than  the  posterior  spinal,  which 
ariflea  near  tho  termination  of  the  vertebral,  and  unites  with  its  fellow  of  the 
opposite  side  in  front  of  the  medulla  oblongata.  The  single  trunk,  thus  formed, 
descends  a  short  distance  on  the  front  of  the  spinal  cord,  and  joins  with  a  sue- 
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ceMioa  of  sma]!  brandies,  vbich  enter  tbs  spinal  cnnal  through  aome  of  Ibe 
intervertebral  foramitta;  these  braucheii  are  derived  from  the  vcnebral  kiA- 
ascending  ccrvii:fll  in  the  neak;  from  the  intercostal,  in  the  dorsal  region;  aiidj 
from  the  lumbar,  iiio-Iumbar,  and  lateral  sacral  arteries  in  the  lower  port  of ' 
the  spine.     They  unite,  by  moana  of  OMuending  and  descending  braucbea,  to 
form  a  ainglc  anterior  median  artery,  which  extends  as  tar  as  the  lower  part  of 
the  tipiual  curd.    This  vensvl  is  plaoed  beneath  ihe  pia  mater  along  tbe  anterior 
median  rissure;  it  supplic<i  that  membrane  and  the  substance  of  the  coni,  undi 
sends  oft"  branches  at  its  lower  part,  to  be  dJHiributed  to  the  c«uda  e<iuiiia. 

The  pMimor  spinal  arises  from  the  vertebral,  at  the  side  of  the  modalUij 
oblongata;  parsing  backwards  to  the  posterior  aspect  of  the  ftpinal  cord,  iti 
descends  on  either  side,  lying  behind  the  posterior  roots  of  the  spinal  DerTes::! 
and  is  reinforced  by  a  succession  of  small  branches,  which  enter  the  Bpioaif 
canal  through  the  intervertebral  foramina,  and  by  which  it  is  continued  to 
lower  part  of  the  cord,  aud  to  the  cauda  equina.  Branches  from  these  veaMlij 
form  a  free  anastomosis  round  the  posterior  roots  of  the  spinal  nerroa,  anm 
communicate,  by  means  of  very  tortuous  transverse  branches,  with  the  vew^J 
of  the  opposite  side.  At  its  eominuacement,  it  gives  oil'  au  ascending  bnuMih,;] 
which  terminates  on  the  side  of  the  fourth  ventricle. 

The  inferior  cenMlar  artery  (Fig.  281),  the  largest  branch  of  the  vertebral, 
winds  backwards  round  the  upper  part  of  the  meuulla  oblongata,  passing  be- 
tween the  origin  of  the  spinal  accessory  and  pneumogaslric  nervea,  over  the 
restiform  body,  to  the  unaer  surface  of  the  cerebellum,  where  it  divides  into 
two  bronohea;  an  internal  one,  which  ia  continued  backwards  to  the  notch  be —  ^ 
twecn  the  two  hemispheres  of  the  cerebellum ;  and  an  eitemal  one,  whicbg--j-], 
supplies  the  under  surface  of  the  cerebellum,  as  far  as  its  outer  border,  wher 
it  aoastomohcs  with  the  superior  cerebellar.  Branches  from  this  artery  supplj 
the  choroid  plexus  of  tlio  fourth  ventricle. 

The  Basilar  Artery,  so  named  frum  its  poaitioD  at  the  bade  of  the  skull,  is 
single  trunk,  formed  b^  the  junction  of  tne  two  vertebral  arteries;  it  cxtenii 
from  the  posterior  to  the  anterior  border  of  the  poiifl  Varolii,  where  it  dii 
into  two  terminal  brandies,  the  postcrioi  oerebrai  arteries.     Its  branohea 
on  each  side,  the  following:— 

Transverse.  Superior  cerebellar. 

Anterior  cerebellar.  Posterior  cerebral. 

The  transverse  branches  supply  the  pons  Varolii  and  adjacent  parts  of  tkc^ae 
brain;  one  accompanies  the  auditory  nerve  into  the  iniernal  auditory  nieaiu^e; 
and  another,  of  larger  size,  parses  along  the  crus  cerebelli,  to  bo  distributed  -^o 
the  anterior  border  of  the  under  surface  of  the  ccrcbcDum.     It  is  called  tt^v 
anterior  (inferior)  ctreUKar  artery. 

The  sujirrior  cereheUar  arteries  arise  near  the  termination  of  the  ba.silar.   The?"* 
wind  round  the  crus  cerebri,  close  (o  the  fourth  nerve,  and  arriving  at  iho  npf»<5r 
surface  of  the  oerebollam,  divide  into  brauches,  which  ramify  in  the  pia  mater, 
and  anastomose  with  the  inferior  cerebellar.    Several  branches  are  given  to 
the  pineal  gland,  and  also  to  the  velum  interposltum. 

The  posterior  cvrehral  arteries,  the  two  terminal  branches  of  the  basilar,  aw 
larger  than  the  preceding,  from  which  they  ore  separated  near  their  oriuiD  V 
the  third  nerves.  Winding  round  the  crus  cerebri,  they  fiaas  to  the  nnoer  lur 
face  of  the  posterior  lo1>cs  of  the  cerebrum,  which  they  supply,  anastoinofiiig 
with  the  anterior  and  middle  cerebral  arteries.  Near  their  origin,  ihey  ranare 
the  posterior  communicating  arteries  from  the  internal  carotid,  and  give  off 
numerous  branches,  which  enter  the  posterior  perforated  space.  Tbey  a1*> 
give  off  a  branuh,  ilto  posterior  choroid,  which  supplies  the  velum  interpaMtua 
and  choroid  plexus,  entering  the  interior  of  the  brain  benealb  tbo  poat«ncr 
border  of  the  corpus  callosnm. 

Circk  of  Willis.    The  remarkable  anastomosis  which  exists  betvoea  tk 
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ranclies  of  the  internal  carotid  and  yertebral  arteries  at  tlie  base  of  tbe  brain, 
consiitutfts  the  circle  of  Willis.  Ii  is  formwl,  in  front,  by  tbe  auierior  cerebral 
and  anterior  communicating  arteries;  on  each  side^  bv  tbe  trunk  of  tbe  internal 
carotid,  and  the  posterior  communioating;  behind,  ^y  the  posterior  cerebral, 
and  point  of  the  biisilar.  It  is  by  thia  anastomosis  that  the  cerebral  circola- 
tioQ  is  equalized,  and  provision  made  for  effectually  carrying  it  on  if  one  or 
more  of  ilic  hraiiclie^  arc  ol)  lit  crated.  The  parla  of  the  brain  included  within 
this  arterial  circle  arc,  the  lamina  cincrca,  the  commissure  of  the  optic  nerves, 
the  infundibulum,  the  tuber  cinereum,  tbe  corpora  albicautia,  and  toe  pars  per* 
forata  postica. 

The  Thtjroid  Axis  (Fig.  274)  is  a  short  thick  tnink,  which  arises  from  the 
fore  part  of  the  first  portion  of  the  subclavian  artery,  close  to  the  inner  side 
of  the  Scalenus  Anticiia  muscle,  and  divides,  almost  immediately  after  its 
origin,  into  three  branches,  the  inferior  thyroid,  suprascapular,  and  trausversalis 
colli. 

The  InferifiT  Thyroid  ArUry  passes  upwards,  in  a  serpentine  course,  behind 
the  sheath  of  the  common  carotid  vessel  and  sympalhelic  nerve  {the  middle 
cervical  ganglion  renting  upon  it),  and  is  distributed  to  the  under  surface  of  the 
thyroid  gland,  anastomosing  with  the  superior  thyroid,  and  with  the  correspond- 
ing artery  of  tbe  opposite  side.    Its  branches  are  the 

L:irynguai.  (Esophageal. 

Trachwd.  Ascending  cervical. 

The  laryngeal  branch  ascend.i  upon  the  trachea  to  the  back  part  of  the  larynx, 
and  supplies  tbe  muscles  and  the  mucous  membrane  of  this  part. 

The  tr<icheal  branches  are  distributed  upon  the  trachea,  auaiitumosiiig  below 
with  the  bronchial  arteries. 

The  amphaijml  branches  are  distributed  to  the  uesophagus. 

Tbe  aacentiintj  cervical  la  a  small  branch  which  arises  from  the  inferior 
thyroid,  just  where  that  vessel  is  passing  behiud  the  common  carotid  artery, 
and  rons  up  the  neck  in  the  interval  between  the  Scalenus  Anticus  and  Kcetus 
Amicus  Major,  It  gives  branches  to  the  muscles  of  the  neck,  which  commu- 
nicate  with  those  sent  out  from  the  vertehrnl,  and  scuds  ouu  or  two  through 
the  intervertebral  foramina,  along  the  cervical  nerves,  to  supply  the  bodies  of 
the  rertebrfu,  the  spinal  cord,  and  its  mcinbranes. 

The  Suprtvicaputar  Artery,  smaller  than  the  transversal  is  colli,  passes  obliquely 
from  within  outwards,  across  the  root  of  the  neck.  It  at  first  lies  on  the  lower 
part  of  the  Scalenus  Anticua,  being  covered  by  the  Steruo-mastoid ;  it  then 
crosBea  the  subclavian  artery,  and  runs  outwards  behind  and  parallel  with  the 
claricle  and  Subclavius  muscle,  and  beneath  the  posterior  belly  of  the  Omo- 
hyoid, to  the  superior  border  of  the  scapula,  where  it  passes  over  the  transverse 
ligament  of  the  scapula  to  the  supra.<;pinoufl  fossn.  In  this  situation  it  lies 
dose  to  the  bone,  and  ramifies  between  it  and  the  Suprasj-'inatus  muscle,  to 
which  it  is  mainly  dislributoil,  givingoff  a  coinniuniualing  branch,  which  crosses 
the  neck  of  the  scapula,  to  reach  the  infra.apinoas  fossa,  where  it  anastomoses 
with  the  dorsal  branch  of  the  subscapular  arterv.  Besides  distributing  branches 
to  the  Sterno- mastoid,  and  neighboring  muscles,  it  gives  off  a  supra-acromial 
branch,  which,  piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of 
the  acromion,  anastomosing  with  the  acromial  thoracic  artery.  As  the  artery 
passes  across  the  suprascapular  notch,  a  branoh  descends  into  the  subscapular 
fossa,  ramifies  beneath  that  muscle,  and  anastomoses  with  the  posterior  and 
sobacapular  arteries.     It  also  supplies  tiie  shoulder-joiut. 

The  TrarisverMlis  (hVi  passes  transversely  outwards,  across  the  upper  part  of 
the  subclavian  triangle,  to  the  anterior  margin  of  the  Trapezius  muscle,  beneath 
whioh  it  divides  into  two  branches,  tbe  superficial  cervical,  and  the  posterior 
scapular.  In  its  passage  across  the  neck,  it  crosses  in  front  of  the  Scaleni 
musolea  and  tbe  brachial  plexus,  between  tbe  dlviaiona  of  which  it  sometimes 
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passes,  ancl  is  covered  by  the  Platygma,  Stemo>mftstoid,  Omo-byoid,  and 

peziuit  muscles. 

The  svperficial  cervical  ascends  beneath  the  anterior  margin  of  the  Trapexiag, 
distributing  branches  to  it,  and  to  the  neighboriDg  muiscles  aad  glauds  in  the 
neck. 

The  posterior  scapular,  the  continuation  of  the  tran-sverwilis  colli,  passes  be- 
neath thu  Levator  Aiiguli  Suapuliu  tu  the  aitpcrior  angle  of  the  soapnla,  tnd 
descends  along  iho  posterior  border  of  that  bono  as  far  as  the  inferior  angle, 
vborc  it  anastomoses  with  the  sabscapular  branch  of  the  axillary.     In  ili 

Vig.  283. — The  Scapular  and  CirciiiDlI«x  Arteries. 
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coarse  it  is  covered  by  the  Rhomboid  mu.wlc.^,  supplying  those,  the  LatiasimM 
Dorsi  and  Trapezius,  and  anastomosing  with  the  suprascapular  and  aubecnpnUr 
anerictj,  and  with  the  posterior  brandies  of  8omo  of  the  intercostal  artcritfs. 

Prvitlian'firt.    The  mpeifirial errvical  fn!i]wnl\y  uriiiPS  U  u  HCptLntt*  lirsnch  from  tte  ikjfvw 
axis ;  and  the  posterior  Hcapulnr.  from  Iho  third,  more  ntrelj;  frotn  thi!  Mcand,  part  of  theaabcUviaD. 

The  Internal  Mammanj  arises  from  the  tinder  surface  of  the  first  porlieo  m 
the  subclavian  artery,  opposite  the  thyroid  axis.     It  descends  behind  llio«^ 
vicle,  to  the  inner  surface  of  the  anterior  wall  of  the  chest,  resting  nponf*^' 
costal  cartilages,  a  short  di.>(tanco  from  ihc  margin  of  the  sternum ;  and,  at  I 
interval  between  the  Hixih  and  seventh  cartilages,  divides  into  two  brancbcs,! 
luusculo'phreuic,  and  superior  epigastric. 

At  its  origin,  it  is  covered  by  the  internal  jugular  and  subclavian  vcitu,  ■■ 
crossed  by  the  phrenic  nerve.  In  the  upper  part  of  the  thorax,  it  lies  up*^ 
the  costal  cartilagt»i,  and  Internal  Intercostal  muscles  in  front,  and  is  ooverci 
by  the  pleura  behind.  At  the  lower  part  of  the  thorax,  the  Triangularis  Stemt 
separates  the  artery  from  the  pleura.  It  is  accompanied  by  two  veinx,  wli»*^ 
join  at  the  upper  part  of  the  thorax  into  a  single  trunk. 

The  branones  of  the  internal  mammary  are 

Comes  Nervi  Pbrenioi  (Superior  Fhrenio).  Anterior  Intercostal. 

ifcdinstinal.  Perforating. 

Pericardiac.  MuKCulo-pbrenie. 

Sternal.  Superior  opigaiicric. 

The  r^nua  nfrni  phrmtci  {superior  phrente),  is  a  long  flendcr  branch,  whick 
dccompajiies  the  phrenic  nerve,  between  the  pleura  and  pericar«limn,  to  \^ 
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Diaphragm,  to  which  it  is  diatributeJ ;  nnastamosing  with  the  other  phrenic 
arteries  from  the  internal  mammary,  and  abdominal  aorta. 

The  vieUiasiinal  Omru-hes  are  stnafl  vessels,  which  are  distributed  to  tho  areolar 
tissue  in  the  anterior  mediastinum,  aad  the  remaius  of  the  thymus  gland. 

The  pericardiac  branehe$  supply  the  upper  part  of  the  pericardium,  the  lower 
part  receiving  branches  from  the  musculo-pbreoic  artery.  Some«/<maf  branches 
are  distribuied  to  the  Triangularis  Sterni,  and  both  aurfaoe^  of  the  sternum. 

The  anterior  intercMtal  arUriea  supply  the  five  or  six  upper  intercostal  spaces. 
The  brnnoh  corresponding  to  each  space  pa^isea  outwards,  and  moou  divides  iuto 
two.  which  run  along  the  oppoaite  borders  of  the  rib^,  and  iiiosculaie  with  tho 
intercostal  arteries  from  the  aorta.  They  arc  at  first  situated  between  the 
pleura  and  the  loternal  Intercostal  muscles,  and  then  between  the  two  layers 
of  those  muscles.  They  supply  ihu  Intoreostal  and  Pectoral  muscles,  and  the 
mammary  gland. 

The  j>er/oraling  arteries  correspond  to  the  6ve  or  six  upper  intercostal  spaces. 
They  arise  from  the  internal  mammary,  pass  forwards  through  the  intercostal 
spuees,  and  curving  outwards,  supply  the  Peotoralis  Major,  and  the  integument. 
Those  which  correspond  to  the  first  three  spaces,  arc  distributed  to  tho  mam- 
mary gland.     In  females,  during  lactation,  these  branches  are  of  large  .size. 

The  tnuscuio-jjhrmic  artery  is  directed  obliquely  downwards  and  outwards, 
behind  tho  cartilages  of  the  falso  rib.s,  porforaiing  the  Diaphrairm  at  tho  eighth 
or  ninth  rib,  and  terminating,  considerably  reduced  in  size,  opposite  the  last 
intercostal  space.  It  gives  ott'  auteriur  intercostal  arteries  to  each  of  the  inter* , 
costal  spooos  across  which  it  passes;  those  diminish  in  size  as  tho  spaces  de- 
crease in  length,  and  are  distributed  in  a  manner  precisely  similar  to  the 
anterior  intercostala  from  the  internal  mammary.  The  niusculo-phrenio  also 
gives  branches  backwards  lo  the  Diaphragm,  and  downwards  to  the  abdominal 
muscles. 

The  superior  eptqastric  continues  in  tho  original  direction  of  tho  internal 
mammary,  descends  behind  the  Uectus  muscle,  and  perforating  its  sheath, 
diviiles  int^  branches  whieh  supply  the  Rectus,  anastomosing  with  the  epi- 
gastric artery  from  tho  external  iliac.  Some  vessels  perforate  the  sheath  of  the 
KecLus,  and  supply  the  muscles  of  the  abdomen  and  the  integument,  and  a  small 
branch  which  passes  inwards  upon  the  side  of  tho  cnsiform  appendix,  anasto- 
ffiofles  in  front  of  that  cartilage  wiih  tho  artery  of  the  opposite  side. 

The  iSuperior  /nttrco$tat  (Fig.  279)  arises  from  the  upper  and  back  part  of  the 
snbclavtan  artery,  behind  the  Anterior  Scalenus  on  the  right  side,  and  to  the 
inner  side  of  tho  muscle  on  the  left  side.  Passing  backwards,  it  gives  ofl'  the 
deep  cervical  brunch,  and  then  descends  behind  the  pleura  in  front  of  the  necks 
of  the  flrsi  two  riK-*,  and  inoseulntes  with  the  first  aortic  intercostal.  In  the 
first  intercostal  space,  it  gives  off  a  branch  which  is  distributed  in  a  manner 
similar  to  the  distribution  of  the  aortic  inlercoslals.  The  branch  of  tho  seooml 
intercostal  space  usually  joins  with  one  from  tho  first  aortic  intercostal.  Kaeh 
intercostal  gives  oQ'  a  branch  of  the  posterior  spinal  mus^Oes,  and  a  email  one, 
which  passes  through  the  oorrespoudiug  intorvertubrul  foramen  to  the  spinal 
cord  and  its  membranes. 

The  (Ivp  cfrvical  branch  {pro/viida  certuci*)  arises,  in  most  cases,  from  the 
superior  intercostal,  and  is  analogous  to  the  posterior  branch  of  an  aoriio  inier- 
oostaL  artery-  Passing  backwards,  between  the  transverse  process  of  the 
seventb  oervical  vertebra  and  the  first  rib,  it  runs  up  the  back  part  of  the  neck, 
between  the  Complexus  and  Semispinalis  Colli  muscles,  ns  high  as  the  as  is, 
supplying  these  and  adjacent  muscles,  and  anastomosing  with  tho  artcria 
princeps  cervicia  of  the  occipital,  and  with  branches  which  pass  outwards  Irom 
the  vertebral. 


478 


ARTJCRIES. 


SdROICAL  AxaTOSIY  07  TUB  AxiJ.t.A. 

The  Asilla  i»  a  pyminidnl  spaci^,  situated  between  tho  upporaml  latenU  part 
of  the  chest,  and  the  inner  side  of  the  arm, 

BoHiuittn'a.     Its  apcr^  which  is  directed  upwards  towards  the  root  of  the 
neck,  correspondrt  to  the  interval  between  the  two  Scaloni  on  the  first  rib. 
The  toM,  directed  downwards,  is  formed  by  the  integnment,  and  a  thick  layer 
of  ra.scia,  extending  between  the  lower  border  of  the  PecComli^  Major  in  front,, 
and  the  lower  border  of  the  Latissimus  Dorsi  behind ;  it  is  broad  internally,  akj 
the  ohest,  but  narrow  and  pointed  externally,  at  the  arm.   The  anterior 
is  formed  by  the  Pectoralis  Major  and  PectoraUs  Minor  ranscles,  the  formw' 
covering  the  whole  of  the  anterior  wall  of  the  axilla,  the  latter  coveriDg  only 
it*  central  part.    The  posterior  hnnwlanj^  which  extends  somewhat  lower  tbna 
the  anterior,  is  formcti  by  the  Siibscapiilaris  above,  the  Teres  Major  and  Latis- 
simu^  Borsi  below.     On  the  inntr  tuU  are  the  first  four  ribs  with  their  corrci- 
pondiug  Interco&Uil  muscles,  and  part  of  the  Serratus  Magnus.     Ou  the  9a/«r 
side,  where  the  aiitwripr  and  posterior  boundaries  converge,  the  spnce  ia  narrow,, 
and  bounded  by  the  humerus,  the  Coraco-brachialis  and  Biceps  muscles. 

Fig.  28^— The  Axillary  Arterr,  and  Jta  Branch^. 


llaOW^ 


A\ 


.'^ 


Omienii.  Tliis  epace  contains  the  axillary  vetKelA,  and  brachial  plexus  *'• 
nerves,  with  their  branchea,  some  branchca  of  the  intercostal  nerves,  and  a  lar^^ 
number  of  lymphatic  glands,  all  connected  together  by  a  quaotily  of  firt  uv*^ 
loose  areolar  tissue. 

TfiAtr  Position.     The  axillary  artery  and  vein,  with  tho  brachial  plexn«  ^' 
nerves,  extend  obliquely  along  the  outer  boundary  of  the  axillary  space,  fr^*'*' 
its  apex  to  it^  base,  and  are  placed  much  nearer  the  anterior  than  the  paBteri*-''' 
wall,  the  vein  lying  to  the  inner  or  thoracic  side  of  the  artery,  and  altogrtlif  *" 
concealing  it.    At  tho  fore  port  of  the  axillary  space,  in  contact  with  the  P^* 
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mascles,  are  the  thonicic  branches  of  the  axillary  artery,  and  along  iho 
iterior  margin  of  the  axilla  the  long  thoracic  artery  extein-is  lo  the  side  of  ihe 
keat.  At  the  back  part,  iu  contact  with  the  lower  mar^^in  of  the  Subhcapularjs 
Udole,  are  the  subscapular  vuuicis  and  acrvca;  winding  around  the  lower 
irder  of  thia  muscle,  is  the  dorMalis  scapulco  artery  and  veioK;  and  towards  the 
Iter  oxtremity  of  the  uiu^clu,  the  pusturior  uircuintlux  vessels  uud  the  oirvam* 
ix  Tiorvo  are  scon  curving  bickwarda  to  the  shouhitrr. 

A  long  the  inner  or  thoracic  side  no  vessel  of  any  importance  exisia,  the  upper 
LTl  of  the  space  being  crossed  merely  by  a  few  small  brauches  from  the  supe- 
}r  thoracic  artery.  There  are  some  important  nerves,  however,  in  thia  situa- 
«1»  viz.,  the  posterior  thoracic  or  external  respiratory  nerve,  descending  on 
a  sur&ce  of  the  Serratua  Magnus,  to  which  it  in  distributed;  and  perforating 
e  upper  and  anterior  part  of  this  wall,  the  intcrcoaio- humeral  nerve  or  ncrvea, 
i8siag  acru:i:i  the  axilla  to  the  inner  side  of  the  arm. 

The  cavity  of  the  axilla  h  filled  by  a  qimntity  of  loose  areolar  tissue,  a  large 
imber  of  small  arteries  and  reins,  all  of  which  are,  however,  of  incon»idcr- 
de  size,  and  numeroua  Ivmphatio  glands;  the^e  are  from  ten  to  twelve  in 
imber,  and  situated  ohietly  oa  the  Iboracio  aide,  aud  lower  and  back  part  of 
is  space. 

The  student  should  attentively  consider  the  relation  of  the  vessels  and  nerver 
the  several  parts  of  the  axilla;  for  it  not  iinfrL'qticntly  happens  that  the 
rgeon  is  called  upon  lo  e.xtirpate  diseased  glauda,  or  to  remove  a  tumor  from 
ia  situation.  In  porfurniiiigsueh  an  operation,  it  will  be  neceasarv  to  proceed 
itfa  much  caution  in  the  direction  of  the  oat^r  wall  and  apex  of  the  space,  as 
ire  the  axillary  vessels  will  be  in  danger  of  being  wounded.  Towards  the 
Mtertur  wall,  it  will  be  neccjisary  to  avoid  the  subscapular,  dorsalia  scapulse, 
id  posterior  circumflex  vessels,  and,  along  the  anterior  wall,  the  thoracic 
ancDcs.  It  is  ooly  along  the  inner  or  thoracic  wall,  aud  iu  the  centre  of  the 
ullary  carity,  that  there  are  no  vessels  of  any  importance;  a  fortunate  cir- 
Lmstance,  for  it  is  in  this  situation  more  especially  that  tumors  requiriag  re* 
oval  are  usually  situated. 

W  Thi  Axillary  Abtkrt. 

The  Axillary  Artery,  the  continuation  of  the  subclavian,  oommeDCas  at  the 
wer  bonier  of  tlie  first  rih,  and  terminates  at  the  lower  border  of  the  tendons 
the  Latissimus  Dorsi  and  Teres  Major  muscles,  where  it  takes  the  name  of 
aohtal.  Its  direction  varies  with  the  position  of  the  limb;  when  the  arm  lies 
■■  the  side  of  the  chest,  the  vessel  forms  a  gcutle  curve,  the  eouvexily  being 
»wards  aad  outwards:  when  it  is  directed  at  right  augles  with  the  trunk,  the 
^el  is  nearly  straight;  andwiicn  it  is  clevaiedstillhigher,  the  artery  describes 
Rrve,  the  concavity  of  which  is  directed  upwards.  At  its  conimeuoement 
e  artery  is  TBry  deeply  si(.uatc<l,  but  near  its  terminatioa  is  superficial,  being 
Tored  only  by  the  skin  and  fascia.  The  description  of  the  relations  of  this 
wsel  18  facilitated  by  its  divisioti  into  three  portions,  the  6rst  portion  being 
Bt above  the  Fectoralia  Minor;  the  secoad  portion,  behind;  and  the  third, 
low  that  muscle. 

The^r»i  portion  of  the  axillarv  artery  is  in  relation,  in  front,  with  the  clavi* 
lar  portion  of  the  Pcctoralis  Sfajor,  the  costo-coracoid  membrane,  the  Sub- 
avius,  and  the  cephalic  vein;  behind,  with  the  first interoostal space,  thecorre- 
«odiog  Interoostftl  muscle,  the  first  serration  of  the  Serratus  Magnus,  and  the 
»8tcrior  thoracic  nerve ;  on  its  otUer  snie  with  the  brachial  plexus,  from  which 
is  separated  by  a  little  cellular  interval ;  ou  its  inner^  or  thoracic  side,  with 
Audlary  veiu. 
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Relations  or  Fiirar  Portion  of  the  Axillary  Artehy. 


Pccturalis  Miijnr. 
CoBto-coracoid  iiieinbma«. 
Knfadavias. 
Cc^IulUo  vein. 


Outer  side. 
Brachial  pleiiM. 


Aslllarr 

An-tJ 

Flm  pgrltpi 


Innfr  sidf. 
AxiU&rj*  vein. 


BeJutid. 
Firat  intcreottal  tpac^,  aod  IntcTCASliil  nnadc 

Pint  lerratioD  or  terrains  MagBus. 
r<K)1crior  Ihoravii-  ni^rve. 

The  second  portion  of  the  axilliiry  nrtpry  lies  behind  the  Pectoralis  Minor.  lu 
is  oovere<i,  in/nmt,  by  the  Pectoralis  Major  and  Minor  innacles;  heJtinii,  it  ii 
separated  from  the  Subscnpularis  by  a  cellular  interval;  on  tlie  inTia* «ii^ is tbc 
axillary  vein.     Tha  brachial  plexus  of  nerves  surrounds  the  artery,  and  aepa- 
ratcs  it  from  direct  contact  with  the  vein  and  adjacent  muscles. 

Relations  of  the  Skcond  Portion  of  the  AxaLARY  Abtbry. 

In  fnint. 
Pectoralis  Majur  aii<l  r«ctoralii  Minor. 


Onter  tide. 
Oaler  cord  o(  [ilexaa. 


AxniifT 

ATMry 

IStMM)  |>»rllM.i 


JnntT  fide, 
AsillAr)*  vein. 
looer  cord  of  plezu. 


Tifhind. 

Babfi4-apuluri». 
Poatvnor  conl  of  plexim. 

The  thirfl portion  of  tlie  nxillnry  artery  lies  below  the  Poctorftlia  Minor.     It 
is  in  relntioD,  in/ront,  with  the  lower  part  of  the  Pectoralis  Major  above,  beinj: 
covered  only  by  the  integument  aud  fascia  below  ;  behinci,  with  the  lower  part  of 
the  SubgcJipularis,  and  the  londons  of  the  Latiasimus  Dors!  and  Teres  Major;  on 
its  cuter  sitlt,  with  the  Coraco-brachialis;  on  its  inner,  or  thoracic  side,  with  lbs 
axillary  vein.     The  nerves  of  the  brachial  ploxus  bear  the  following  rt^Iatiofl 
to  the  artery  in  this  part  of  its  course:  on  the  outer  Ktfk  is  the  median  ncn't'. 
and  the  musculo -cutaneous  for  a  short  distance ;  on  tho  inner  side,  the  ulnar,  iImi 
internal,  and  lesser  internal  cutaneous  nerves;  and  hehirul,  the  musculo spinL 
and  circumQex,  the  latter  extending  only  to  the  lower  border  of  the  SubscafO- 
laria  muscle. 


Rblatioks  or  the  Third  Portiok  or  the  Axillary  Abtkby. 

/»  frotU. 
iDU-jirutncal  and  fascia. 
Pectoralis  M^or. 


Outtrsidt^ 
OorMtHtraoluatN. 
UedUs  nerve. 

HuDculo^utaoeoofl  DCrrs. 


axiiu*r 


Inner  tide. 
Ulnnrnervv. 

Inlcrnal  cDtaiwoui  B«rru. 
Axillar;  vein. 


Bfhind. 

Bnbiiciipfiliiriii. 

Trnilon^  of  LnliMimus  T>or»i.  and  Ttret  Hi^otr 

Uusculo-aptral,  aud  circutuflux  ocrvea. 
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^tarilia.  Th«  Kiiillaiy  artery,  ia  about  one  ease  0Dtorevei7leii.^r0AD(ra1«rfrebmDch, 
wbtcb  Fi>rm»  nther  mw  of  tbo  ur1crii>8  of  th>>  forcirm.  or  &  lur^c  niust;ular  iruuk.  Id  Uic  first 
•et  of  eaaes.  thU  ar1«nr  is  mfl<it  fragaenilj-  the  nulJul  (I  in  3Hj.  soneUmea  the  ulnar  (1  in  <2j, 
aod.  very  rarely,  tfau  iQt'eros«tv)iis  (1  tii  5496).  In  tbo  wcood  »ti  of  caacfl,  the  Iru&k  has  been 
fi>nad  to  Kire  orieia  to  tbo  sobicapular,  circiioiflex,  and  profunda  arteries  of  the  arm.  Sono 
times,  only  una  of  the  circnmBex.  or  one  or  the  profunda  arteries,  arow  from  the  tranlc.  In  tbeae 
casi^.  th(!  hrMhia]  pletna  iinrronn<1('(l  tHr  trunk  of  th«  bmocbe-s.  and  doI  the  nuiiD  vesetl. 

Surijtcal  Anatomt/-  The  Btadeat  hafiug  careriiily  e\Htninc(l  tbc  robiliouii  of  the  axiUwry  ar- 
tery ID  iU  rnrioot  pMU,  iihoiiid  cow  consider  in  what  situuliun  comprvssioD  of  this  reaael  may 
be  ffloat  easily  effected,  aad  the  best  position  for  {hi  npnlicalion  of  a  ligalun'  to  it  when  necessary. 

Omorf  Mii'H  of  the  vessel  is  rcqiiin:J  m  ihi?  removal  of  tumorn,  «r  in  iimpuliilion  of  the  upper 
pan  of  the  arm ;  and  the  only  situation  in  which  thi<  can  I>i^  <*irt-ciuallv  mmltf,  is  in  ibe  lower 
part  of  its  course :  by  ptvoaiobc  on  it  in  this  stlaatioo  from  witbiu  oatwaruH  agaiast  tbe  humerus, 
ike  circnlatiaa  may  be  effectually  iiuKpeaded. 

The  application  of  a  U-jntare  to  the  axiltarg  arttiy  nay  he  reqnired  in  canps  of  ancnriam  of 
tbe  upper  part  of  the  brAchi&l ;  and  there  are  only  two  slluaUoDS  in  which  it  caa  be  »ecurv>d,  ris., 
in  the  arat  and  in  the  tbirO  giarU  of  ita  coume  ;  for  the  axillary  arlery  at  id  ceatnU  part  ig  so 
deeply  acnled.  and.  at  tbc  Hainn  time,  km  clD^cty  surrounded  Willi  br^'O  nurvona  truaks.  that  tlie 
appUcatioo  of  a  iif^tunj  to  it  in  tb-it  utiialiori  would  be-  almost  impracticatilc. 

to  the  Mi'rtf  part  of  its  coarse,  tho  operation  ia  most  simple,  and  may  be  performed  in  the 
following  inaunT:  The  iintiirnt  hein?  placed  on  a  bed.  acid  Ihtf  urm  M>>paruti-d  frum  the  uide.  with 
the  haaa  suptnait^d,  tbe  head  of  the.  bumorua  is  fi^lt  for.  and  an  Incinion  madf-  ibroiijrh  iho  iDteen- 
mi7Bt  over  it,  aboat  two  int.-hcH  in  k-n^lh.  a  little  oenrer  (o  tho  nnicrjor  than  tiK-  puslerior  fcld  of 
tbe  axilla.  After  carefully  dia-ioctin!^  through  thf«  ar«>n1ar  tin^itic  and  fiLicia,  tbc^  median  ocrre 
and  axillary  vein  are  expwed ;  the  fonner  having  been  diep1ac<-d  to  tbo  outer,  and  the  latler  to 
the  toner  side  of  the  nrm.  thff  (tlhow  boin;?  at  the  same  timft  beol,  so  as  to  r(-lax  ihe  striicturea, 
(md  facilitate  their  separation,  tbe  liKatare  may  be  passed  round  Ihe  artery  from  the  ulnar  to  tbe 
radial  aide.  Thi«  porlmn  of  the  nrlcry  is  orcasioDally  crossed  hy  a  mnscuUr  ^lip  derived  from 
the  Lalissimus  Dorei,  which  may  mislead  the  sur^reoa  dannif  an  operation.  'Hic  occa»ioDal 
esisienre  of  thii  muscular  fiucicului  was  spokiMi  of  tu  the  deBcription  of  the  muulcs.  it  nay 
easily  be  recognized  by  the  transverse  direction  of  its  Bbrcs. 

The;fr«t  portion  of  Ihi^  axillary  artery  may  be  tied,  in  coses  of  Bneariam  CDcroachiofr  so  far 
apwards  that  a  ligiitare  ennnot  be  applied  in  tbe  loner  part  of  its  rour^e.  NotwithstnudiDjrtbat 
this  operation  has  t>ceu  performed  in  nemo  fevr  cas^^a.  and  with  success,  its  performance  u  attendi.-d 
with  mach  difficulty  nod  danger.  The  student  will  remark  that  in  this  lituotion.  it  would  be 
Deceasary  to  divide  n  thick  mu:<ele,  uud  after  Eepunitiag  the  custo-corucoid  lueiubranc,  the  artery 
would  be  etpo<i<^d  at  the  bottom  of  u  more  or  le^deop  space,  with  the  cephalic  andiLxillnry  vcioB 
in  each  rclutii.>ti  with  it  as  mast  render  the  appHcaiioD  of  n  Ugslun:  to  this  part  of  tbe  vesael 
particuUHy  hoaardops.  Under  such  rircnmstnnees  it  is  tin  easier,  and,  at  tbt^  same  time,  more 
advUabla  opomtwD.  to  tie  the  aabcluviau  arter}-  ia  the  third  part  of  its  course. 

Ib  a  case  of  wound  of  the  vejutcl.  the  genrrnl  practitc  of  cutliog  down  iipoa,  and  tying  it  above 
and  below  the  wnaoded  poioU  should  be  adupted  iu  all  cases. 

C'>il'U'T<tl  rirrulitlinn  afti^r  [t/jtitur^  of  tfin  iiriilnri/  iirlrry.  If  the  nrt«'rj-  be  tied  above  the 
ori^a  of  the  acrumial  thoracic  the  rollatcml  circulation  wllf  be  carried  on  by  the  Finme  brnncbcs 
as  after  the  ligitiirc  of  the  soliclavino ;  if  at  the  lower  point,  between  the  acromial  thoracic  and 
eabacapalar  arteries,  the  latter  vessel,  by  its  free  aDaalomoses  with  the  other  Kcnpular  arteri(!i#, 
branches  of  the  suhcbvian,  will  become  the  chief  sffcnt  in  carrying;  on  tbv  circulation,  to  which 
llie  lon^  thoracic,  if  tt  be  below  the  ligature,  nill  materially  coiitrihnte-,  by  'm  anastomoses  with 
the  intercostal  and  inlem»l  mammarv  artertc».  If  the  pomt  included  in  the  ligatnre  be  below 
iho  origin  of  the  auhsrapular  artery,  the  antistomos^sare  les^  free,  1*he  chief  amenta  in  restorinf? 
the  circnUtiou  will  be  thf!  po«tenor  circumflex,  by  its  anastomoses  with  the  supraecApular  and 
acromial  lhnra>.'ic.  nod  the  communicaiioD^  between  the  siili-arapiilar  and  superior  profunda, 
which  will  be  afterwitnls  referred  to  as  performing  the  same  "ilTiro  nfiirr  liirulnro  of  the  brm-hiaL 
The  cases  in  which  the  operation  has  been  perfnmied  are  few  in  oumher,  aod  no  published 
sccoant  of  dissection  of  the  colUlerol  circulation  appears  to  exist. 

Tho  branches  of  the  axillary  artery  aro — 


Ffom  1st  Part 
From  2d  PaH 


From  8d  Part 


Superior  thoracic. 
Acromial  tborncio. 
Thoracii»i  longa. 
Thoracica  alaris. 
Sabecapular. 
Anterior  ctrcumfiox. 
Posterior  oircumflei. 


The  superior  tkm'Mie  la  a  small  artery,  which  uriscs  from  the  axillary  sepa- 
'stely,  or  by  a  comtnou  trunk  with  the  aoromiiil  thoracic.     Running  forwards 
'  inwartis  along  tbe  up[)cr  border  of  tho  Fcctornlia  ^[inor,  it  passes  betv<<ei^w 
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it  and  the  Pectoralis  Major  to  the  side  of  the  chest.  It  supplies  these  musclfia, 
and  the  pnriuted  uf  the  thorax,  anastomosing  with  the  iulernal  mammary  and 
uitercostal  arteries. 

The  acromial  jAoractc  is  a  short  trunk,  which  ariuest  from  the  fore  part  of  the 
flxiUory  artery.  Projecting  forwards  to  the  nppur  border  of  the  Pectoralia 
Minor,  it  divides  into  three  sets  of  branches,  thoracic,  acromial,  and  descending. 
The  thoracic  brunches,  two  or  three  io  number,  are  distributed  to  the  Serrattis 
Magnu.s,  aud  Pectoral  muscles,  anastomosing  with  the  intercostal  braoches  of 
the  internal  mammary.  The  acromial  branches  are  directed  outwards  towards 
the  acromion,  supplying  the  l>oltoid  muscle,  and  anastomosing,  on  the  surface 
of  tho  acromion,  with  the  suprascapular  and  posterior  circnmflex  arteriefi.  The 
descending  branch  passes  in  the  interspace  between  the  Pectoralia  Major  and 
Deltoid,  accompanying  tho  cephalic  rein,  and  supplying  both  muscles. 

The  hng  thorarie  passas  downwards  and  inwards  along  the  lower  border  of 
the  Pectoralis  Minor  to  the  side  of  the  chest,  supplying  the  Serratns  Magno^ 
the  Pectoral  muscl;ss,  and  manimarv  glaud,  and  sending  branches  across  the 
axilla  to  the  axillary  glands  and  Suhseapularis,  which  ana&toinoee  with  the 
iuternal  mammary  and  intercostal  arteries. 

Tho  thoracica  ahris  is  a  small  branch,  which  supplies  the  glands  and  areola^ 
tissue  of  the  axilla.     Its  place  is  frequently  supplied  by  branches  from 
of  the  other  thoracic  arteries. 

The  suhsrapular,  the  largest  branch  of  the  axillary  artery,  arises  opposite  the 
lower  border  of  the  Subacapularis  muscle,  and  pa.sscrt  downwards  and  backwards 
along  its  lower  margin  to  the  inferior  angluof  the  scapula,  where  itanastomooc* 
with  the  posterior  seainiKi,  a  branch  of  the  sulwlaviau.  It  distributes  brauches 
to  the  Subscapular i.1,  Berratus  Magnus,  Teres  Major,  and  Lati*simus  Dorsi  mu* 
clc»,  and  gives  olf,  about  an  inch  and  a  half  from  its  origin,  a  large  branch,  the 
dorsalis  scapulje,  which  curves  round  the  inferior  border  of  the  scapula,  learing 
the  axilla  in  the  intor.si«tco  between  tho  Tores  Minor  above,  the  Teres  Major 
below,  and  the  long  hoad  of  t)m  Triceps  in  front.  Three  branches,  or  eels  of 
branches,  arise  from  tliadorsidis  scapulas;  thy  first  enters  the  subscapular  foaa, 
beneath  theSubseaptilaris,  which  it  supplies,  anastomosing  with  the  aubecapular 
aud  suprascapu  lar  arteries ;  the  second,  the  trunk  of  the  artery  {dortah't  tcap*$lit) 
turns  round  tho  axillary  border  of  the  scapula,  and  enters  the  infrascinous  fossa, 
where  it  anastomoses  with  the  suprascapular  and  posterior  scapular  arteries; 
aud  a  third,  or  median  branch,  is  continued  along  the  axillary  border  of  the 
scapula,  between  the  Teres  ^[ajor  and  Teres  Minor,  aud,  at  tho  dorsal  surface 
of  the  inferior  angle  of  the  bone,  nnaatomo»cs  with  tho  posterior  scapular. 

The  eircitm^x  artert'a  wind  round  the  ueck  of  the  humerus.  Thv  }>ostmnr 
cireumjlex  (Fig.  283),  tho  larger  of  the  two,  arises  from  tho  back  port  of  the 
axillary,  opposite  tho  lower  border  of  tho  Subscapularis  muscle,  and.  passiog 
backwards  with  the  circumflex  veins  and  nerve,  through  the  quadrangular  space 
bounded  by  tho  Teres  Miijur  and  Teres  Minor,  the  scapular  head  of  toe  Trioetn 
and  the  humerus,  winds  round  the  neck  of  that  bone,  and  is  distributed  to  the 
Deltoid  muscle  and  shoulder-joint,  anastomosing  with  the  anterior  oiroamScx, 
suprascapular  aud  acromial  thoracic  arteries.  The  anterior  eirrttmflex  (Pigs.  SS3, 
284),  considerably  smaller  than  the  preceding,  arises  just  below  that  vcseol,  from 
tho  outer  side  uf  tlto  axillary  artery.  It  passes  horizontally  outwards,  benoitb 
the  Coraco-braehialis  and  short  head  of  Ino  Biceps,  lying  upon  tho  forepATt  of 
tho  neck  of  the  humerus,  and,  on  reaching  the  bicipital  groove,  nve»  off  an 
ascending  branch,  which  passes  upwards  along  the  groove,  to  supply  the  hi»d 
of  the  boue  and  the  shoulder-joint.  The  trunk  of  the  vessel  is  tnen  continued 
outwards  beneath  the  Deltoid,  which  it  supplies,  and  auastomoses  with  tho 
posterior  circumflex,  and  acromial  thoracic  arteries. 


BRACHIAL. 


4bi) 


Brachial  Ahtebt.    (Fig.  285.) 


Pig.  255.-1116  Surgical  Anatomy  of  Ihe  Bmchlal 
ArU-rj'. 


he  Bmcbial  Arterj  cumiueuee^  ut 
lowor  margin  of  tliu  lendun  of  the 
IB  Major,  and  passing  down  tho 
r  and  anterior  aspect  of  the  arm, 
tinatcji  abouc  half  an  inch  below 
beod  of  the  elbow,  where  it 
JeD  into  the  radial  and  ulnar 
ries. 

be  direction   of   this  vessel    is  mim/' 

ked  by  a  line  drawn  from  the  Mlm^ 

T  Bide  of  the  axilLiry  sp-acc  be- 
in  the  folds  of  the  axilla,  to  a 
t  midway  between  the  condyles 
le  humerus,  which  correaponda  to 
lepression  along  the  inner  border 
le  Coraco-brachialia  and  Biceps 
lies.  In  the  upper  part  of  its 
60,  tho  Jirtcry  lies  internal  to  the 
crus;  but  below,  it  is  in  front  of 
bone. 

eUuions.  This  artery  is  superficial 
Oghout  ita  entire  extent,  being 
red,  in  fronts  by  the  integument, 
superficial  and  deep  i'aacia ;  the 
iltal  fascia  separates  it  opposite 
elbow  from  the  median  basilic 
;  the  median  nerve  crosses  it  at 
uddle;  and  the  basilio  vein  lies 
ic  line  of  the  artery,  but  8ci>arated 
:  it  by  the  fascia,  in  the  lower  half 
S  oourse.  Behind,  it  ia  separated 
|the  inner  side  of  the  Luraeras 
V,  by  the  long  and  inner  heads 
he  Triceps,  the  mu.se ulo-spiral 
e  and  superior  profunda  artery 
Tening;  and  from  the  front  of  the 
<  below,  by  the  insertion  of  the 
co-brachialis  muscle,  and  by  the 
hialiii  Amicus.  By  its  outer  aide, 
Jn  relation  with  the  commence- 
Vof  tho  median  nerve,  and  tiio 
co-brachialis  and  Bicepsniiiscles, 

h  slightly  overlap  the  artery.  By  its  inner  side,  its  upper  half  is  in  relation 
tthe  internal  cutaneous  and  ulnar  nerves,  its  lower  naif  with  the  median 
5.  It  is  accompanied  by  two  venje  comites,  which  He  in  close  contact  with 
irtery,  being  connected  together  at  intervals  bj  short  transverse  cummuui- 
branches. 


(f»/trt9r 


Maftta 


Tnjier  tiJt. 
iDteniftl  cutaneous  aod  olnar  mm. 
Hodian  nerrfl. 


Bdtind. 
Tricept. 

'U  uttculo-splntl  nerve. 
Huperior  profanda  M-loiy. 
Comco-bruliuiltB. 
Brachtulia  Anticu*. 

Bexd  of  tbb  Elbow. 

At  the  bend  of  the  elbow,  the  brachial  artery  sinks  deeply  into  n  triangultr 
interval,  the  base  of  which  is  directed  upwards  towards  the  humerus,  and  iho 
sides  of  which  are  bounded,  exteruall^v,  by  the  Supinator  Lon^us,  iutemaJIj, 
by  the  Pronator  Radii  Teres ;  its  floor  is  formed  by  the  Brachiahs  Anlicaa,  Bit<l 
Supinator  Brevis.  This  space  contains  the  bracnial  artery,  with  its  acoom- 
panying  veins;  the  radial  and  ulnar  arteries;  the  median  and  roueculo-spinil 
nerves;  and  the  tendon  of  the  Biceps.  The  brachial  artery  occupies  the  middle 
line  of  this  space,  and  divides  opposite  the  coronoid  process  of  tho  ulna  into 
the  radial  and  ulnar  arteries;  it  is  cbvBrod,  in  front,  by  the  integument,  the 
superficial  fascia,  and  the  median  basilic  vein,  the  vein  being  separated  from 
direct  contact  with  the  artery  by  the  bicipital  fascia.  lie/tirvi,  it  lies  on  the 
Brachialis  Anticos,  which  separates  it  from  the  elbow-joint.  The  median  norro 
lies  on  the  inner  aide  of  the  artery,  but  separated  from  it  below  by  an  interral 
of  half  an  inch.  Tlie  tendon  of  the  Biceps  lies  to  the  outer  side  of  the  spooe, 
and  the  musculo-spiral  nerve  still  more  externally,  lying  upon  the  Supinator 
Brevis,  and  partly  oonceuled  by  the  Supinator  Longus. 

Ptctdiaritica  of  the  Artenf  as  rtyjarda  ita  Vottrte.  TUi  brachikl  artery.  accotiijHinicd  hj  ibt 
medisD  ocrvu.  niuy  Wove  (he  itiu<.T  i>orvlur  of  the  UicvpR.  aoil  <)cfocoil  lowanU  tli"  inner  c^-^n^jfo 
of  the  humtTua,  where  il  usually  curves  roand  •  prommenti*  of  bone.  1o  which  it  i!«  connrclw)  117 
a(il)roii8  baud;  it  tli<:D  laL'liai-«  outwftrdi,  beae«tDorthr<>u^Ii  (lie snbsloocc  uf  iLo  Prooator Ttem 
muscle,  to  lliG  bend  of  the  elbow.  I'his  Tiriation  hean  conaidfmblc  njutlogf  wilb  tlw  aoaai 
cnndilioD  uf  the  arterj^  la  soiDV  of  tbe  camivora :  tt  lias  bcvu  rcforred  to.  aburu,  in  the  deMitptfw 
of  the  humt^rujt. 

Ai  rt.jarda  ita  Division,  Occm^iuuatly  ibc  artery  la  divided  for  a  ihoK  dislaoco  at  ita  npper 
part  into  1wi>  Ininki*.  which  arc  uait<;d  nl>ove  and  b4>luw.  A  ainilar  poruliaritr  ocvara  la  tb* 
main  vt-sacl  of  tliu  Iowlt  limb. 

The  point  of  bifiittrniion  tnn)-  be  above  or  below  Ihe  ntiial  poiat,  Ibe  former  cobdiUoa  btlag  bj 
fiu"  thfl  most  frcqaenU  Out  of  481  rxnminatians  rtM.-vrdvd  bv  Mr.  Qimia.  Eomc  made  na  tbe 
riicbt,  aod  acHDC  oq  the  left  Mik  of  the  tindr,  in  3^G  the  arU-rj  birurniit-d  in  it;  norraal  positioa. 
In  one  caae  only  was  tbr  place  of  diriitinD  lower  than  uBual.  beiii|r  two  or  Htnv  inrhoa  b»lo«  tbe 
elboW'joiDt.  "Id  94  cbms  onl  of  461,  or  about  odc  in  5},  Uicra  were  two  arteriea  instvAd  of  OOi 
Lo  Bomo  part,  or  in  th«  whole  of  the  arm. 

There  apuear*.  however,  to  be  no  correepoDileDce  between  ibe  arterira  of  ibc  two  nmia.  with 
respect  to  tiieir  irregular  diviBiun  ;  for  in  niKtr-ont  bodies  It  occurred  on  (ine  side  onlj-  in  forty, 
tfaree ;  OD  both  aidca.  in  different  positintis.  in  tbirteen  :  un  iMith  aidef.  in  tbe  fame  pDeitiiio,  in  fin. 

The  point  of  hifurcntion  tftkct  plnce  nt  dtflervnt  parts  of  the  ami.  bcintr  mitst  friNJoonl  to  Ibfl 
upper  part,  letu  so  ID  the  lower  part,  and  IpilsI  en  m  tbe  middle,  the  nio!>t  u<^nal  point  for  tbe 
application  nf  a  li^ntare;  nnder  any  of  IhetM-  circ(im*tanr<-:t,  two  \mrgv  arlerii-*  wnoli)  bp  ' 
in  tbe  nriD  instead  of  one.  The  moat  frequent  fin  three  ont  of  four)  of  tbeae  jiccaliantiea  I 
b)|tb  diriiiion  of  the  radial.  That  artery  oilro  arises  from  the  inner  tide  of  lb«  bniebiMl.  aod 
parallel  with  the  main  trunk  tn  the  rlhov.  wbinv  itoroapca  it.  tyincr  bonriith  Ibe  fa»eia;  or  il  nay 
J7«rft>rste  (be  foKia,  ud  paM  over  the  artery  iiim«^l«tr  bencalb  the  integumvaL 
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The  nlnur  flomctimca  nriafs  From  tin?  brai;liiiU  hii;li  up.  tuid  ihea  occusioDally  Icktcj  lluit  v««iel 
at  tb«  lower  part  (if  th«  ttrin.  htkI  JpMcendA  towurda  thi>  inniT  condyle,  la  Ifae  forcArm,  It  gco^ 
niij  Uei  tivncath  the  deep  Tuaciu,  supiTQml  to  ihi-  flcxur  niutd'cs ;  ocauiocumy  between  tbe 
intOffaiDcnt  and  (It^i'ji  fiutcia,  nai]  very  mrvly  ti«nfnih  ihe  flexor  mUNcles. 

The  iateroaseonfl  artery  somclimeB  arises  froin  iLn;  upper  part  of  lb«  bnu-hinl  or  ftxillary  ;  as 
it  pMaea  doWD  th«  >riD,  it  Ue*  turhinil  lli<i  iniiiD  Irutik,  aiitl,  at  llie  beuil  of  Ike  vtbow,  regains  iu 
umsl  pMltion. 

In  lone  easca  of  high  divijtioD  or  lb«  nuliut,  IIig  remaiaiiig  trunk  (ultiar-iuteroitMona)  OCca- 
aioaally  pu«f».  to^i^iht^r  with  the  tiicdino  ocrve,  ttlaag  the  inui-r  margin  o(  Uio  arm  to  ihe  inner 
VOOdyle.  and  theo  paxnini;  froni  witbin  uulward*,  WnvaUi  or  lhrou);li  the  Pruiiulur  Tereg,  regaioa 
ita  uanal  positiMi  at  the  bend  ofthr;  elbow. 

OecavioDaUjT,  tha  two  arteries  u'p a'Ki^nliujf  the  brachial  ure  connecled  at  tlrabeiid  of  lho«lbow 
by  ft  abort  traaarcniA  braooh,  ood  are  even  sometimes  reunited. 

Soneiimes,  long  slender  Tvaaels,  vasa  abfrniulia,  cupDi.-ct  the  brachial  or  •xJllan'  arteriet 
with  one  oT  tbe  arwrtea  of  tbc  forearm,  or  a  branch  from  ihcm.  These  Tends  utnallf  joto  ilw 
mdiaL 

Varitiia  in  ifatctiiar  R^atum*.'  The  brachial  artery  b  occiiAioBallj  concealrd  in  aome  nart 
ofita  conrso.  by  muscular  or  tendiaoua  slips  derived  froni  various  sources,  lo  the  upper  tninl 
at  the  arm,  the  brachial  vc«dcls  aoil  tucdian  nerve  have  bora  scon  conrtalir<l  to  the  extent  of  three 
toelMa,  fay  a  muscular  Uyer  ot  vDiistderable  tbickoefts.  derived  Trom  the  Coroo-bnii-biaLta,  which 
nattMd  r.inn'i  to  the  inner  aide  of  Iho  ves.'K-I.  and  joined  Iho  internal  head  of  the  Tritcps.  In  the 
lower  hair  of  the  arm  the  artery  ia  ocrusionully  concealed  by  a  broad  thiu  head  lo  the  Blct'ps 
noscle.  A  narrow  Uetby  slip  from  the  Uicc[).<i  has  been  seen  to  crosa  the  artery,  concealing  it 
(orao  iocb  and  a  halT.  its  tendon  CDKliu^  in  the  npuneurasis  eovrrini:  the  Pronator  Terra.  A 
nnoalar  aad  lendiaoun  slip  liiui  been  tieea  to  ariae  from  tbe  exli'rii:il  bictpitnl  ridjre  by  a  lonif 
leadoo.  cross  obliifitely  behind  thu  long  U'udoo  of  the  Bi<!eps.  and  end  in  a  tlenhy  belly,  whiirh 

3ipean  on  thu  inBi;r  siile  nf  tlit-.  arm  between  the  ilioepH  nod  Curtico-bmchinJJH,  piwK(^)i  down 
ong  the  inner  edpe  of  thu  formHr.  and  craasea  the  artery  vi-ry  oblimielT.  bo  as  to  lie  in  front  of 
it  three  inebss.  and,  Saully,  i:ii<-K  tnu  (o  a  imrrow  flalleued  lendon.  wiiicb  in  iniMTlfd  into  the 
•ponenrMia  orer  the  Pronator  Teres.  A  tendinoaa  slip,  arising  from  the  deep  part  of  the  tea* 
d(M  of  the  Pectonhs  Major,  has  bem  »een  to  eru«s  the  nrlery  ubhi^uely  iit  or  below  thv  ('oraco- 
bmdiinlis.  and  join  the  iintermiifiruLar  si'ptnm  above  iho  inner  rondyle.  1'he  Hnu-hitttis  Antirus 
not  onhtqutntly  projrctit  at  the  ouler  niile  of  Hw  nrlirv',  and  occusioually  overlaps  it,  &<>d(Iiu|{ 
inwards,  aerosi  the  artery,  an  aponcurnsis  wlii<;h  binds  tbe  vessel  down  upon  the  Bmchialtfl  An< 
ticu.  Soinelimes,  a  flcmny  slip  from  the  muscle  covers  thti  ressel,  in  one  cose  lo  the  extent  of 
three  inches.  In  some  ca»f«  o(  hiph  oni;in  of  the  Pronator  Teres,  an  aponeurosis  extends  from 
il  111  join  th^  Bruchiali»  Amicus  external  to  the  artery ;  a  hind  of  arrh  boJn;  thns  formed  under 
which  the  principal  artery  and  median  uerve  puss,  ao  as  to  be  concealed  for  half  an  inch  abore 
the  iranaTfiTW  lerel  of  the  condyle. 

Stir/iical  A-nalomy.  Compression  of  the  bmcliial  irtcnr  is  rcqnircd  In  cbkgs  of  nmpnIatioD 
and  some  other  operations  in  the  arm  and  forearm ;  and  it  will  be  obeerved,  that  it  may  bg 
eStetcd  in  almost  anv  part  of  tbe  course  of  the  artery.  If  pressure  is  made  in  tho  upper  part 
of  tbe  limb,  it  ehonl'I  I19  directed  from. within  outwards,  and  if  in  the  lower  part,  from  before 
backward:!,  as  the  artery  lies  ud  the  inner  side  of  the  hiimt'ru^  uhovG.  nod  in  front  of  it  below. 
Hk  Biost  favorable  situation  is  near  the  insertion  of  the  Coruco-brtLchialis. 

The  application  of  a  ligatar«  to  the  brachial  artery  mny  he  required  In  eases  of  wounds  of  the 
TCstel.  and  m  some  caws  of  wound  of  the  palmar  arch.  U  is  also  sometimes  Devcisary  in  case* 
of  aneurism  of  the  brachial,  the  radial,  ulnar,  or  loterosacows  arteries.  The  artery  may  be  8e- 
cured  in  any  part  of  its  course.  The  chief  v^uides  in  dvtermintaii,'  itv  poeiiioD  arc  the  eurface- 
marVia|:s  produced  by  the  Inner  margin  of  the  I'oraco-hrachialis  and  Ificcpa,  the  Imown  course 
of  the  vessel,  and  iu  palMiuon,  which  should  ba  carefully  felt  for  beTure  any  operation  Is  per> 
fonoed.  as  the  veMcI  occasionally  deviates  from  its  usuid  position  in  tbe  arm.  In  whatever 
ntnatioD  the  operation  is  performed,  (ireut  care  ia  nocCBsary,  oa  neeount  of  tbe  eslremo  tbinnea 
of  tbe  part*  covering  the  artery,  and  the  iolimale  conaectinn  whii-h  (be  v«s«t'I  box  ibroui'boiit  ila 
whole  coorse  with  iropurtant  nerves  and  veins.  8omotImee  a  thin  layer  of  museulur  flbro  is  met 
with  concealing  the.  artery ;  if  auch  is  tlwciwe.il  mnst  be  cut  acrow.m  order  lo  expose  the  vessel. 

[n  the  wpner  third  of  ihn  arm  the  artery  moy  hu  esposed  in  tbe  following  maoiier:  the  patient 
beioi{  plkred  horizontally  upon  a  table.  Ihi'  nflecled  limb  sbonld  he  rai*4^d  from  the  side,  and  thi> 
b-ind  pupinaled.  Ao  incision  about  two  inch^-s  in  lenj^th  shnuld  l>e  made  on  the  ulnar  side  nf 
the  Coraco-brachialis  mnscle.  and  the  subjacent  fasria  cautiously  divided,  so  as  lo  avoid  wound- 
inj  tbe  internal  cataneans  nerve  or  basilic  rein,  which  enmelimi-s  run  on  the  gurrace  of  the  artery 
as  high  OS  the  axilla.  The  fascia  having  beea  divided,  it  should  be  Fvmembercd,  that  the  ulonr 
•ad  internal  catanenns  nerves  He  on  the  iDDcr  side  of  the  artery,  the  median  on  the  outer  side. 
tbe  latter  nerve  beinic  occosionallT  snperftcial  lo  the  artery  in  tliis  situation,  and  that  tbe  Tonn 
comttra  are  also  in  relitiion  with  tnc  vessel,  one  on  cither  side.  'Iliese  beini:  carcfally  separated. 
ibe  aneurism  needle  shonld  be  passed  round  the  artery  from  th«  ulnar  to  the  radial  side. 

It  two  arterks  are  prcseut  in  the  ami.  in  consequence  of  a  high  division,  they  are  s^nally 


See  STatmiBxs's  Anixtomicat  and  Phj/nolo^'cai  OInrrvattant. 


placed  Bide  hy  «t<)e  ;  not)  if  tbey  we  exponed  id  an  operaUMi,  Ili«  tnr^pon  eboold  eodenrar  to 
wceruin.  hy  ah^'mairl^r  prMsing'OB  neb  vcaael,  whicb  of  tbe  iwo  commuuicuifi  witk  Ha 
vound  or  uacdrivui.  wtivn  a  li^ntiire  ninv  be  applied  accordingly  -,  or  if  polMtioD  or  bemorrtugf 
ceases  ooty  whim  hoih  voiscU  are  cumprcascd,  uolli  vessels  rony  bo  lied,  u  it  nay  be  co&rjidcd 
that  ibv  twu  coiniDiiiiicnt«  »ii>iive  tin*  iwat  of  diseuae,  or  oro  KDaitcd. 

It  -ihonld  also  he.  r{>Rii>mberod,  that  two  arturiue   may  be  prcsi'iit  in  ibc  arm  in  «  case  ol  Ufb 

divietoQ,  and  tbut  one  of  tliesv  tnny  bv  fooiiil  mIoiii;  tbe  inner  iDterma»i;al»r  septacn.  in  a  line 

-towards  tb«  inner  condjle  of  the  hunK^me,  or  in  ibf  usual  position  of  tbe  brachial,  bat  Attfij 

placed  bencalb  the  commun   trunk  :  n  knowk-df^e  nf  lb4>se  fitcts  will   uaggvtt  ifae  precaution* 

occesury  in  orcry  cue,  nnd  inilical«*  the  mi^aHUmt  la  bu  adupteil  wbtu  noanoliefl  are  m<'t  with. 

In  0\e  middie  ofthr  arm  the  bmcbuil  iirtirry  in»y  W  expuHed  liv  taakiofr  an  incision  along  tbp 
inner  marijin  of  itio  [ticcps  muBcle.  The  firearm  bfinp  bt-nt  nn  as  to  relax  (be  mnKclc.  it  shoald 
be  drawn  iiliifhlly  (laidt-,  and  tbe  fascia  being  carefally  dividni,  iho  median  nerve  will  be  exposed 
lying  opon  the  artory  [soraeUmc*  bCDOalh) ;  ibis  heinc  drawn  inwards  and  the  mnBtI«  oulvwM*. 
Uio  artery  Mbuold  bti  sepiiruled  TrDin  its  aecompanyin^  veins  and  scenred.  In  thi»  t^itualion  the 
inferior  pri>riinUa  iqat  be  mistaken  for  tb»  mftio  trcnW,  espceinlly  if  colnrged.  frcim  tbe  coltateral 
circulation  baviag  be'came  oatablisbed  ;  thin  may  be  aroiued  by  direcliflg  the  incision  externally 
towanlH  Ibe  BicejH)  rnllier  llinn  inwards  or  backwnrda  towards  ibe  Trici-pn. 

The  loic^r  part  t^  the  brarhinl  artery  IB  of  exirvmo  intcrcet  in  a  iturpiral  point  of  view,  on 
tccOQOt  of  tbe  reUlion  whii:h  it  bear*  to  the  TviLi>  inotil  cuianionly  opened  in  venesection.  Of 
those  Teseola.  tho  median  basilic  is  ibn  lar;rest  and  mn^t  prominent,  and.  coose4]nently.  ibe  one 
n«ttally  selec led  fur  1b«  operation.  It  thonld  lie  ivmembervd.lbat  this  vein  raox  parallel  with  ibv 
brachial  am-ry.  from  which  it  is  separated  by  the  bicipital  fosria.  and  that  in  no  case  shuuld  thts 
Tetsel  be  selccled  for  venceection.  except  in  a  part  which  is  not  in  conUict  with  Ihc  ortcrr. 

CoUaferai  Circuiafion.  After  ihc  applioAlion  of  a  tijrutnrc  to  the  hrnrhial  artrrr  in  the 
tipper  (bird  of  Ike  arm.  tbe  cireulatidD  is  carried  on  by  bmnebes  from  the  circamfleK  asd  sub- 
RriipTi1ftrnrteri«9,  anastomosin)^  wilt)  n^fondiner  branches  fmm  the  saperior  proAuda  If  ihi 
brachial  is  tied  &efi>w  the  oriffin  of  Ibe  profanaa  arteries  tbo  circulation  is  najataittcd  b|flli« 
braQelws  of  ibe  profiindAv  iinn:i1oin'^8Jnf;  with  the  recurrent  mdinl.  uloar.  nnd  int^^rosseons  aitfltta. 
In  two  eases  described  by  Mr.  Sdutb,'  in  which  tbe  brachial  arlery  bad  been  tied  some  time  pc»- 
Tionflly.  io  one  "a  long  portion  of  iho  artery  bad  been  obliterated,  and  sets  of  vessels  aredcKMd- 
ing  OQ  either  side  from  above  the  »bttteratii>a,  to  be  received  inio  others  which  ascend  in  a  almllar 
tnanner  frum  below  it.  In  ihc  other,  the  ohliteration  is  lesa  extensive,  and  a  single  carved  artery 
aboQt  as  big  us  a  crow-<iuill  posses  from  the  upper  to  iba  lower  opcb  part  of  the  artciy/' 

Tbe  brandies  of  the  brachial  artery  ore  tbe 

Superior  profunda.  Inferior  profunda. 

Nutrient  artery.  Anastomotica  magna. 

Muscular. 

The  superi'>r  pro/umla  ikrises  from  tbe  inuer  and  back  part  of  tbe  brachial, 
opposite  tbe  lower  border  of  the  Tere^i  Major,  nnd  passes  backwarda  to  the  ia- 
tcrral  between  the  enter  and  inner  heads  of  the  Triceps  muscle,  accompanied 
by  tbe  musculo-spiral  nerve;  it  winds  round  the  back  part  of  the  abaft  of  tbe 
humerus  in  the  spiral  groove,  between  the  Triceps  and  the  bone,  and  dusoends 
on  the  outer  side  of  the  arm  to  tbe  space  between  the  Bmchiali*  Anticus  and 
Supinator  Loagus,  as  far  aa  the  elbow,  wliere  it  anastomoses  with  the  reeurrrat 
braneh  of  tho  radial  artery.  It  fiupplie«  the  Deltoid,  Coraeo- brachial  is,  and 
Triceps  muscles,  and  whilst  in  the  groove  between  the  Triceps  and  the  bone,  it 
nree  off  the  posterior  articular  nrtorv,  which  dcsconda  poriicndiculHrly  betveaa 
tbe  Triceps  and  the  bone,  to  tho  bacV  part  of  tho  elbow-joint,  where  it  aiutsto* 
tnoses  with  the  interusseous  recurrent  brauch,  and,  on  the  inner  side  of  iho  tnaf 
with  the  posterior  ulnar  recurrent,  and  with  the  anastomotica  magna  or  iidbrior 
profunda  (Fig.  288). 

The  nutrient  artery  of  the  shaft  of  the  humerus  arises  from  the  brachial,  aboat 
tho  middle  of  the  arm.  Parsing  downwards,  it  enters  tho  nutrient  ooztal  of 
th-it  bone,  near  the  insertion  of  tho  Coracobracbialia  muscle. 

The  inferior  profunda^  of  small  size,  arises  from  the  brachial,  a  little  below 
the  middle  of  the  arm  ;  piercing  the  interna)  intermuscular  septum,  it  deMCods 
on  tbe  surface  of  the  inner  head  of  the  Triceps  muscle,  to  the  spaoa  between  the 

'  Cheltui's  Surttny.  vol.  ii.  pp.  iM.  Sea  also  While's  engraving  referred  to  hy  SCr.  Sovtk  oT 
tho  aoaatomosing  bmnchei  aflrr  liinitarC  of  Ibo  brarbinl,  in  White's  CawM  in  Suryrry.  Porta 
alio  itives  a  case  ,'wiili  dmwiojrB)  of  the  ciKulatioa  after  ligaturv  of  both  bnchfaU  ana  radiaL— 
^Beraahni  Patolo<ji<hc  dtlle  Arfene. 
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loner  conditio  and  olecTRnon,  accompanied  by  the  ulnar  ncrvft,  and  tcrminatca 
bj  aaastomORing  witb  the  [K>^toriur  ulnar  recurrent,  and  ana^iotnutioa  magna. 

^The  anastomMica  magna  arisea  fVom  tbe  bracbiitl,  about  two  iuches  above  the 
elbow-joint.     It  passes  trans- 
versely    inwards     upon     ihe       ^'^S-  2SC— The  SurRJcJil   An«tonij  of  Ibe  Radial  and 
Braobialis  Amicus,  and  pierc-  °*°""  -^rtc"^* 

iDgtbo internal  intermuscular 
septum,  winds  round  ibe  back 
part  of  the  humerus  between 
the  Triceps  and  the  bone, 
forrolug  an  arch  above  the 
oleoranon  fossa,  by  its  juuc- 
tioD  with  the  posterior  articu- 
lar branch  of  the  superior 
profuuda.    As  this  vessel  lies 

ton  the  Brachialis  Anticus,  iin 
>iGiet  passes  between  tbe  in- 

srnal  condyle  and  olecranon, 

rhicb  anastomoses  with  the 
inferior  profunda  and  posle- 
rior  ulnar  recurrent  arteries. 

ther  branches  ascend  to  join 

le   inferior    profunda ;    and 

>me  descend  in  front  of  tho 
tuner  condyle,  to  anastomose 
with  the  anterior  ulnar  rc- 
onrrent. 

The  muscular  are  three  or 
four  large  branches,  which 
are  distributed  to  the  mosolea 
in  the  course  of  the  artery. 
They  supply  the  Coraco- 
bracbialis,  Biceps,  and Brachi- 
alia  Anticus  muscles. 


Badial  Artert. 

The  Radial  Artery  appears, 
A-om  its  direction,  to  be  the 
continuation  of  the  brachial 
but,  in  size,  it  is  smaller  than 
the  ulnar.  It  commences  at 
the  bifurcation  of  the  brachial, 
just  below  the  bend  of  the 
elbow,  and  passes  along  the 
radial  side  of  the  forearm  to 
tho  wrist;  it  then  winds  back- 
wards, round  the  outer  side 
>f  tliu  carpus,  beneath  the  ex- 
:n,sor  tendons  of  the  thumb, 
and,  finally,   passes   forwards 

t between  the  two  hcad.s  of  the 
Irst  Dorsal  Interosseous  mus- 
cle, into  the  palm  of  the  hand, 
rbcrc  it  crosses  the  metacar* 
pal  bones  to  the  ulnar  border 


poJmar  arch.  At  itst  termination,  it  inosculates  with  the  deep  branch  of  il» 
ulnar  artery.  The  ruliitiuDii  of  this  wsael  may  thus  be  coDveaieatly  divided 
into  three  imrw,  viz.,  in  front  of  the  forearm,  at  the  back  of  the  wriat,  and  io 
the  hand. 

Relatvyna.  In  the  /orearm,  this  vessel  extends  from  opposite  the  neck  of  the 
radius,  to  the  fore-part  of  the  styloid  process,  being  placed  to  the  inner  gidoof 
the  sbaCl  of  the  bone,  above,  and  in  front  of  it  beluw.  It  is  superficiu]  throughout 
its  entire  extent,  being  covered  by  iho  iuiegumunt,  the  superncial  and  deep  fascia, 
and  slightly  overlapped  above  by  thu  Supinator  Longus.  lu  its  cuuns«  down- 
vards,  it  lies  upon  the  tendon  of  ihe  Biceps,  the  Supinator  Brevis,  tho  Pronator 
Rfldii  Teres,  the  radial  origin  of  the  Flexor  Subliinis  Digitornm,  the  Flexor 
Longus  PollioiSfthe  Pronator  Quadratua,  and  the  lower  extremity  of  tho  radius, 
Iti  the  upper  third  of  its  cour^,  it  lies  between  the  Supinator  Longus  and  lh« 
Pj-onator  Radii  Teres;  in  its  lower  two-tliirds,  between  the  tendons  of  the 
Supinator  Longus  and  the  Flexor  Carpi  Radialis.  The  radial  nerve  liea  aloug 
the  outer  side  of  the  artery,  in  the  middle  third  of  its  course;  and  some  fila- 
meuts  of  the  musculo-cutanoous  nerve,  afler  piercing  the  deep  fascia,  run  along 
the  lowor  part  of  tho  ariory  as  it  winds  round  tho  wrist.  The  vessot  ia  accom- 
panied by  vena  oomites  throughout  its  whole  course. 

Plan  of  thb  Rblatioxs  of  thk  Radial  Artery  i*i  tbb  Fobsaru. 

In  /rvnt. 

InlcgtimoDt— ioiprrHcjal  nml  deep  fasciic 

SupiDulur  Longus. 


Inner  aiik. 
Pronutor  Kailii  Tercii, 
Flexor  CarpL  Radialia. 


Ovter  sidt. 
Bapiotttor  LoDgn»- 
Bodial  nerTO  (uiiMlo  diinl]. 


Bthiud. 
TmcIoii  uf  Itjc-rpg. 
Btipiiiiili>r  lircvU. 
I'rcniatpr  Rmlii  Terrs. 
Plexor  SublimiH  DiKiinrtim. 
FIcj(or  LonpiiK  I'oUkis, 
PrQDitor  QoadraLus. 
Radius. 

At  the  wristy  as  it  winds  round  the  outer  side  of  the  carpu.<i,  from  the  styltu^ 
proces.-*  to  the  first  interosseous  space,  it  lies  ui>on  the  external  lateral  ligacneDt, 
neing  covered  by  the  extensor  teudons  of  the  thumb,  suboutaneous  reins,  aome 
filaments  of  tho  radint  nerve,  and  th<>  integument.  Tt  is  accompanied  bj  two 
veins,  and  a  filament  of  the  muBculocuuuieou3  nerve. 

In  thfi  hand,  h  pnsiica  from  the  upper  end  of  the  first  interosseous  apace,  b^ 
twecD  the  heads  of  the  Abductor  ludiuiH  or  first  Dorsal  luterosseoiis  muscle 
transversely  across  the  palm,  to  the  bii.se  of  tho  metacarpal  boiic  of  the  litlld 
fiiig'-T,  whero  it  inosculates  with  the  communicating  branch  from  the  ntn&r 
arterv.  forinin;;  tho  deep  pulniar  arch.  It  lies  upon  the  carpal  extremittex  of 
tho  metacarpal  bones  and  the  Interossei  muscles,  being  covered  by  the  ficxor 
tendons  of  tho  fingcni,  the  Lumbricales,  the  musules  of  tho  little  finger,  and 
the  Flexor  Brevis  PolHcis,  and  is  accompanied  by  the  deep  branch  of  the  uImi 
nerve. 

Peculinritiet.    Th*  nrijrin  of  (hp  rndial  ortcn-  riimn  in  llie  praportioD  OMrij-  of  one  b  > 
CMcc.     In  one  cwo  ib<<  oriirln  w  Inwer  thtn  Diwal.     Io  ibe  ntbcr  caics,  the  upper  iwrl  <^ 

bnwhial  was  %  mon*  fTV\nvT)i  tnnrcp  of  oriffin  Ibao  ihr  axtlUrj*.    The  vartAlioos  in  \m  pnritl 

of  Ihts  TOMiel  [q  thp  ann.  nnil  rvt  the  heml  of  ihe  r-Itmw.  havp  been  Rlrrad;  nrationed.  Io  tfc* 
forearm  it  deviates  Ip^n  frfrinpnlljr  from  its  pmitinn  thnn  ttio  ainar.  It  liaa  h«en  fcmod  ij^ 
over  the  FaMJa,  inslend  nf  hcnoatli  it.  Il  hns  nUo  Int- d  ohwrred  on  the  '■nrfaci'  of  the  Hopio*- 
>or  Lon;r>s,  instead  of  aloog  ita  inner  honlcr ;  nnd  in  turning  rovad  tbv  wmi.  it  luw  br*n  wta 
Ijiog  over,  ia5lpad  of  hcuMlh,  the  cxtcnwr  tendon*. 


BKANCUES    OF    RADIAL. 


^rgiatl  Anatomy.  The  operation  of  triaif  tlio  radial  artery  is  required  io  ewM  of  wotmtls 
either  of  it-s  trnolc.  or  of  aomo  of  iu  brMit-ni.'8,  or  for  nn«;un»m  :  uod  it  will  b«  otwerved.  th»t  ibo 
tumI  may  b«  easily  cxpurad  iu  auy  part  of  its  vouis^  tliruii)tti  ihe  foreana.  The  uperuuuo  ia 
tbe  middle  or  inferior  tnird  of  the-  t'orcarni  i*  cusil}'  p(Tform<.-d  ;  but  lu  tbu  upper  third,  tivAr  the 
«lbow.  it  is  atteoikd  wttlt  some  difficulty,  from  the  greuicr  tlepib  of  the  veis«],  and  fron  ita 
bcLDg  ovi-rlappcd  by  the  Supinator  Louguit  aud  ProDatur  Terea  muscks. 

To  lie  the  arteir  iu  the  upper  ihini,  no  incision  three  iDcbcn  la  leo^h  should  bo  mode  throaph 
the  intMnmcnt,  frora  the  bmd  of  the  plhow  ohliqiifly  downwa.*ds  dod  oiilwards.  on  the  mdial 
side  of  tbe  foreariD.  uvoidinj.'  the  branches  of  the  mcdiuD  vein;  the  fanela  of  the  arm  being 
divided,  and  tbe  Hnpinatur  Loiii^s  dniwo  a  httic  outKurdA.  tbt  artery  will  bti  expoM-d.  The 
teas  comitet  should  be  cuerull)-  i^upurutcd  from  the  vessel,  and  the  li^tnra  passed  from  (ho 
radial  to  the  ulmir  «ide. 

In  the  middlp  third  of  the  fnroiirm  iTie  art^rv  inivy  he  CJtpiwpd  hy  tnitkinfr  an  inriflion  ofsimilBr 
lenjrlh  on  the  inm-r  margin  of  the  iSupiuutor  Loo^fiis.  In  this  lituution,  the  rudiid  uiTve  Hit  ia 
cloer  relation  with  tha  outer  side  of  tbe  artery,  and  should,  as  well  as  the  reins,  be  care^iU/ 
•roided. 

In  the  lower  third,  the  nrtery  Is  easily  secured  by  dirldtn;r  tbe  intepiment  and  fnsciie  in  the 
intenral  between  the  leudoas  of  tbe  ^upioiilor  LoDgus  and  Flexor  Carpi  Itadialifi  uiub<^tc8, 

Tbe  branches  of  the  radial  anery  may  he  divided  into  three  groups,  corres- 
ponding with  the  tbre«  regions  in  which  the  vusmjI  is  siluatud: — 


In  tbe 

Forearm. 


"Wrist. 


Posterior  carpal. 
Mctnnarjial. 
I>orsa]cs  pollicia. 
Uoraulis  iudicia. 


'  Radial  recurrent. 
Muscular. 
Superficialis  voIod. 
Anterior  carpul. 

r  Princeps  pollicis. 

^"^•Perforating. 
[  Interoiiscoua. 

The  radial  recurrent  is  given  off  immediately  below  the  elbow.  It  ascends 
between  the  branohcM  ofihemusculo-spiral  iicrvo,  lying  on  tho  Supinator  Brevis, 
and  then  between  the  Supin.iiorLongusaml  Brachialis  Anticus,  supplying  these 
musolea  and  tlio  elbow -joint,  and  anasloinosiug  wilb  thu  terminal  braucbesof  the 
superior  profunda. 

The  mtueuiar  branches  are  distrihnted  to  the  muscles  on  the  radial  side  of  the 
forearm. 

The  superftriaUs  xmlw  ariaea  from  the  radial  arterv,  just  where  this  vessel  is 
about  to  wind  round  the  wrist.  Running  forwards,  it  passes  between  the  mus- 
cles of  the  thumb,  which  it  supplies,  and  sotnetimea  anastomoses  with  the  termi- 
nation of  the  ulnar  artery,  completing  the  superficial  palmar  arch.  Thid  vessel 
varies  considerably  in  size,  usually  it  is  very  small,  and  terminates  in  the  mns- 
clea  of  the  thumb;  sometimes  it  is  as  large  as  llio  continuation  of  the  radial. 

The  carpal  brnnehea  supply  the  joints  of  the  wrist.  The  anterior  carpal  is  a 
email  ves:^l  which  arises  from  the  nidial  artery  near  tbe  lower  border  of  tbe 
Pronator  (juadniiu^,  and  running  inwards  in  front  of  the  radius,  anastomoses 
*ith  the  anterior  carpal  branch  of  the  ulnar  arterv.  From  the  arch  thug  formed, 
branches  descend  to  supply  tho  articulations  of  the  wrist. 

Tbe  fMtfemr  carpal  is  a  small  vessel  whieh  arises  from  tho  radial  Jirtery  be- 
neath toe  extensor  tendons  of  the  thnrab;  crossing  the  carpus  transversely  to 
'lie  inner  border  of  the  band,  it  anastomoses  with  the  poaluriur  carpal  braneb 
or  the  nlnar.  It  sends  bninchcs  upwards,  which  anastomose  with  the  tcrmina- 
^on  of  the  anterior  iDterosseona  artery;  other  branches  descend  to  the  meta- 
-*Tpal  spaces;  they  arc  the  dorsal  interosseous  arteries  for  tho  third  and  fourth 
"^^croBseoos  spaces;  they  anastomose  with  the  posterior  perforating  branches 
•"om  the  deep  palmar  arch. 

The  mefacarjial  {fnl  'lor^il  intoroswowa  branch)  arises  beneath  the  extensor 
tendons  of  tbe  thumb,  sonietinies  with  tho  posterior  car|ial  artery;  running  for- 

El  on  the  second  dorsal  interopscous  muscle,  it  communicates,  behind,  with 
>rresponding  perforating  branch  of  tbe  deep  palmar  arch;  and,  in  frotvt. 
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inosculntea  witli  the  *ligitn!  bmnch  of  tlie  sujwrficinl  pnlmar  arch,  and  BnpptiM 
the  adjoining  sides  of  tlio  index  and  middle  flngers. 

The  domains  poUkis  ure  two  small  vessels  wUich  run  along  the  sides  of  the 
dorsal  aspuct  of  the  tliuinb.  Tlicy  arise  separately,  or  ocoo^iooally  bjr  a  com- 
mou  trunk,  near  the  base  of  the  first  metacnrpal  bone. 

The  (htrsalia  indicia,  nko  a  small  branch,  runs  along  the  rndini  side  of  the  back 
of  the  index  finger,  sending  a  few  branches  to  the  Abductor  ludicis. 

The  princejm  voUicis  arises  from  tiiu  radial  just  as  it  turns  iiiwnrUs  to  the  deep 
part  of  the  hand;  it  descends  btaweon  the  AlMluoior  Indicia  and  Addncior  Pol- 
lieis,  along  the  ulnar  side  of  the  metacarpal  bone  of  the  thumb,  to  the  base  of 
the  first  pbalaox,  where  it  divides  iuto  two  branches,  which  run  alone  the  ^ides 

of  the  palmar  aspect  of  the  thumb, 

Fig.287.-OInariiiid  RftdiiU  Artciies,  Deep  View.  ^"^  fojin  an  arch  on  the  under  sur- 
face of  lue  last  phalanx,  from  ■which 
branches  are  distributed  to  the  in- 
tegument  and  celluhir  membrane  of 
the  thumb. 

T\\e  radinlis  indtciit  arisea  cloae  to 
the  preceding,  descends  between  the 
Abductor  Innicis  and  Adductor  Pol 
licis,  and  runs  along  the  radial  side 
of  the  index  finger  to  its  extremity, 
where  it  anastomoses  with  the  col- 
lateral digital  artery  from  the  super- 
ficial ])almar  arch.  At  the  lower 
border  of  the  Adductor  PoUicis,  this 
Vessel  auastomo^es  with  the  princeps 
pollicis,  and  givea  a  communicating 
branch  to  the  superficial  palmar 
arch. 

The  jio-foratlng  arteries,  three  in 
Dumbc,  pass  backwards  betveeo 
the  beads  of  tho  last  three  Donal 
Interossei  muscles,  to  iaoaculftte  vith 
the  dorsal  intorosBcous  artertea. 
jc-»-/.'Hi   ■( 'AH'-   ^HSi  The  palmar  iiiieroiuf^m*,  three  or 

four  in  number,  are  brancbea  of  the 
dt-'cp  f^Ktimar  arch;  they  run  for- 
wards upon  the  Intcrossei  muscle*, 
and  aDa^tomose  at  the  clefU  of  the 
fingers  with  the  dieital  branches 
of  the  superficial  arub. 

Ulnak  Abtkrt. 

Tho  Ulnar  Artery,  the  larger  of 
tho  two  subdiTisions  of  the  brachial, 
commences  a  little  belov  the  bend 
of  the  elbow,  and  crosses  the  inner 
side  of  the  forearm  obliquely  in- 
wards, to  the  commencement  of  ita 
lower  half;  it  then  runs  along  its 
y*\\  ulnar  border  to  the  wrist,  croMes 

the  annular  ligament  on  the  radial 
side  of  the  pisiform  bone,  and  paaw 
across  the  palm  of  the  haod,  forming 
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SUPERFICIAL   PALMAR    ARCH. 


ibe  snperflciAl  palmar  arcb,  which  sometimes  termiD»tes  by  inosculating  with 
the  auperGcialia  vola:. 

Rflatiora  in  the  Fnrenrm.    In  its  upper  half,  it  is  deeply  seated,  being  covered 

'by  all  the  superficial  flexor  muscles,  excepting  the  Flexor  Carpi  Ulusiris;  it  is 
crossed  by  the  median  nerve,  which  lies  to  its  iuner  aide  for  nbout  an  inch,  and 
It  lies  upon  the  Brachialia  Atitious  and  t'lexor  Profimdus  Digitonim  muscles. 
In  the  louxr  half  of  the  forearm,  it   lies  upon  the  Flexor  Profuuduii,  being 

FCoverod  by  the  integument,  the  Rupcrficial  and  docp  fascia,  and  is  placed 
between  the  Flexor  Carpi  Ulnaris  ana  Flexor  Sublimis  Digitorum  muscles.  It 
is  accompntiiefl  by  two  rena^  comites ;  the  ulnar  nerve  lies  on  its  inner  side  for 
the  lower  iwo-thirds  of  its  extent,  and  q  small  branch  from  the  nerve  dcscendd 
on  the  lower  part  of  the  vessel  to  the  palm  of  the  band. 

Plan  of  Kklations  of  the  Ulxar  Abtery  in  the  Forearm. 


In  front. 
Sapcrficiul  flexor  muscleB. 
M«diaD  oi>rve. 
SupttrSciol  aad  deep  rii^cue. 


[  Ppper  half. 
Lover  luir. 


InvfT  xid. 
Flexor  Cftrpl  Utoariii. 
UlD»r  nerve  (lower  two-thirds). 


rifiM 

Arlfff/  In 


(htier  siWc. 
Flexor  Sublioiis  I>igitonim 


BraehlaUa  Antioiia. 

FWxur  ProTuDdiis  DiffitomiD. 

At  the  tenst  (Fig.  28fi),  the  ulnar  artery  is  covered  by  the  integument  and 
bscia,  and  lies  upon  the  anterior  annular  li^ameuL     On  its  inner  side  is  the 
tpisiform  bone.    The  uiuar  nervo  lies  at  the  inner  side,  and  somewhat  behind 
ftbe  artery. 

In  the  palm  of  the  Itnnd,  the  continuation  of  the  ulnar  artery  is  called  tbQ 
iperflcial  palmar  arch  ;  it  passes  obliquely  outwards  to  the  interspace  between 
the  ball  of  the  thumb  and  the  index  finder,  where  it  occa»ionat]y  anastomoses 
with  the  superG«ialia  vola;,  and  a  branch  from  the  radialis  indicis,  t  has  completing 
the  arch.  The  convexity  of  this  arch  is  directed  towards  the  finger-s,  its  con- 
cavity towards  the  muscles  of  the  thumb.  If  ihc  thumb  be  put  ot  right  angles 
to  the  hand,  the  position  of  the  superficial  palmar  arch  will  bo  roughly  indi^ 
cated  by  a  line  drawn  along  the  lower  margin  of  the  thumb  across  the  palm  of 
the  hand;  the  deep  palmar  arch  is  situated  about  a  finger's  breadth  nearer  to 
the  carpus. 

The  superficial  palmar  arch  is  covered  by  the  Palmaris  Brevis,  the  palmar 
fascia,  and  integument;  and  lic^  npon  the  annular  ligament,  the  muscles  of  the 
little  finger,  the  tendons. of  the  superficial  fiexor,  and  the  divisions  of  the 
median  and  ulnar  nerves,  the  latter  accompanying  the  artery  a  short  part  of  ita 
teourse. 

Relatioxs  of  the  Supekfioial  Palmar. Arch. 


In  front. 
iDtfgumoDt. 
PalmiiriH  Broria, 
Pftlmar  fiuda. 


Behind. 
AonnlHr  lisuineuu 
Oripiiii  of  BDUBclca  of  litllrt  Anfr^r. 
t!UperB<:iuL  Gvuvt  tcoduns, 
DiviAJoiu  or  oifdiaD  tttui  ulnar  Qerret- 

Pteniiariiiet.    The  nlnur  artery  hw  heen  foan*l  to  rarv  in  lU  origin  nwirlv-  in  rk-  proportion 
6f  one  Id  iliirtt^n  cases,  id  ooe  case  arisiag  lowt-r  ibnn  uiiuid,  uhout  two  or  'ihr^e  indiea  below 


tbv  fibow.  ttod  io  all  th«  other  cases  mach  hi^hvr,  tbe  brachial  betafr  a  motv  firtfiuent  foiire« 
oriiriii  ihanthc  axillnrj. 

VuriatioDS  io  the  poeitioa  of  this  reseel  ar«  ntorc  rr<.>qiii'ut  ihnn  in  thv  rudial.  Wfa*-a  it*  ori|ria 
U  DormaL  the  confsc  or  tb«  vf9«ei  is  rarol.r  changed  Wh^o  it  ari^a  high  np,  it  is  dmunt  ia- 
varkbly  auperficial  to  (he  6*:xot  muGcl'es  ia  Ihv  ron;artn.lyii)KConimoalyWoo«tR  tbo  bKta,>ion 
rarely  between  the  fiucia  amt  inu-gumcnl.  In  n  few  cniies.  its  pontica  w«  sobeDtaiieaai  im  tke 
npper  part  of  the  forearm,  sabapuaeorolic  in  the  lovrvr  part. 

Surgual  Anatomy.     The  ftpplicatioD  of  a  liKiitiirc  to  this  TesRcl  Is  required  id  casMof  wonihl 


of  the  artory.  or  of  Its  branches,  or  id  coDscqaeoirv  of  aneamin.  m  iiit;  upper  hair  or  UK  Knf 
arm.  the  arl«>ry  u  deeply  sealed  beoeath  thi'  sopcrficial  lloxor  mnseles,  and  tWif  divisioD  woalJ 
bo  KqQisi.te  in  a  cusl-  or  reecni  irouDtl  of  the  iirlery  in  this  ^itualion,  in  order  to  tecare  it,  hot 
under  no  other  cir(-iiii»taDge«.     In  tin'  mitldle  and  Kiwer  third  nf  the  forvarm.  Ibis  «CMC)  navht 

aiUlBB- 


Forearm. 


WriH. 
Band. 


coailjr  st'curt-d  by  nmhinj^an  inrifcinn  on  ih«  radial  i^tdc  nf  ihn  tendon  of  the  Flexor  Carpi 
ria:  the  dtrpu  fniiriii  bfinjf  di\ldfd,  nnd  the  Flexor  ('ivr|ii  Ulnnrin  and  iU  roropanlon  masde.  tb« 
Flexor  Subhinis.  being  separated  from  each  other,  thf  vessel  will  bo  pxposed.  accompaDicd  by  iia 
Tense  coniil<'».  the  wlnar  oen'e  lying  on  its  ioui-'r  Bid«-  'Y\w  vfinu  being'  separated  rnun  ihc  artifij. 
the  li^iture  shoold  be  poAsed  from  the  nlnar  to  the  radial  side,  taking  care  toarmd  the  ulnar  oerre 

The  branches  of  the  ulnnr  artery  may  be  arrangc<l  intothe  following  groups  :— 

Anterior  ulnar  recurrent. 
Posterior  ulnar  reciirrent. 
r  .  i  Anterior  interosseous. 

Interosseous,   j  p^^^^rior  interosseous. 
Muscular. 
Anterior  car])al. 
Pi>8teri(ir  earpnl, 
Deep  or  communicating  branch. 
\  Digital.   ' 

The  anfmor  ti?n«r  rect/JTcftf  (l*'ig.  287)  arises  immediately  below  the  efbow- 
joiiii,  passes  upwards  and  iuwarda  between  the Brachinlis  Antiousand  Pronator 
Eadii  Terea,  supplies  iho^  muscles,  and,  iu  front  of  llie  inner  ooodyle,  auftalo* 
moRCi  with  the  anastomotica  magna  and  inferior  profunda. 

The /xMrffTw  «foiar  recurrejtf  is  much  larger,  and  arises  somewhat  lower  itaa 
the  preceding.  It  passes  backwards  and  inwards,  beneath  the  Flexor  Sublimij, 
and  nuccnds  behind  the  inner  condyle  of  the  bumcrns.  In  the  interval  betweea 
tliis  process  and  the  olecranon,  it  lies  beneath  the  Flexor  Carpi  Uluaris,  ascend- 
ing between  the  Leads  of  that  muscle,  beneath  the  ulnar  nerve;  it  supplies  the 
neighboring  muscles  and  joint,  and  anastomoses  with  the  inferior  profuiKU, 
anaslomotLca  magna,  and  interosseous  recurrent  arteries  (Pig.  288), 

The  inieroMeoiu  artery  (Kig.  2H7)  13  a  short  trunk,  about  an  inch  in  length, and 
of  considerable  size,  which  arises  immediately  below  the  t»il>erosity  of  tba 
radiuit,  and,  patutiiig  backward.*}  to  the  upper  border  of  the  interosseous  mem- 
brane, divides  into  two  branchc.4,  the  anterior  and  posterior  interosseous. 

The  (inferior  inierottfous  passes  down  the  forearm  on  the  anterior  tfurface  of 
the  interosseous  membrane,  to  which  it  isconnectutl  by  a  thin  aponeurotic  arch. 
It  is  accompanied  by  the  interosseous  braucli  of  the  median  nerve,  and  over- 
lapped by  the  contiguous  margins  of  the  Fle.\or  Profundus  Digitoruui  and 
Flexor  Longus  Pollicis  muwlcs,  giving  off  in  this  situation  muscular  branches, 
and  the  nutrient  arteries  of  the  radius  aud  ulna.  At  the  upper  border  of  the 
Pronator  Quadratus,  a  branch  descends  in  front  of  that  muscle,  to  anaslomoM 
in  front  of  the  carpug-with  branches  from  the  anterior  carpal  and  deep  palrotr 
arch.  The  co[itinu.-ition  of  the  artery  passes  behind  the  Pronator  QuadrMiu 
(Ki^'.  288),  and,  piercing  the  interosseous  menibrane,  descends  to  the  back  of  lbs 
vrij«t,  where  it  anaiitomoses  with  the  posterior  interosseous  nnd  the  pocterior 
carpal  branches  of  the  radial  and  ulnar  arteries.  The  anterior  interosseoos 
gives  off  a  long,  slender  branch,  which  accompanies  the  median  nerve,  and 

SVC9  oflsets  to  its  subatance.    This,  the  median  artery,  is  sometimes  mocii  ca- 
rgod. 

Tlu!  jy^tffi'yr  intfrnsseoxa  artery  paiwea  backwards  through  the  interval  betweoa 

border  of  the  intero^eous  membrane, 
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nioa  down  the  back  part  of  the  forearm  between  tlio  supcrncial  and  deep  layer 
of  mascles,  to  boiU  of  wbicli  it  dUlributea  branched.     IJcsceuding  to  tho  back 
of   the  wridt,  it  anastomoses 
with   the   tertniuaiion   of   the    2Sa.— ArteriMof  Ibe  B«ck  of  the  Forwinn  mi<I  lUDi 

anterior  intcrosauous,  and  with 
the  posterior  curual  brnucbe:^ 
of  the  radial  and  iilimr  arteries. 
This  artery  gives  off,  near  ita 
ongin,  the  interosseoiu  recurrent 
branch,  a  large  veasel,  which 
osoeitds  to  the  interval  between 
the  external  oondylo  and  ole- 
cranon, beneath  the  Anconeus 
and  Supinator  Brevlii,  anasto- 
mosing with  a  branch  from  tho 
superior  profunda,  and  with  tbo 
posterior  ulnar  recurrent,  and 
ana-stomotica  magna. 

The  vtusculur  brunches  are 
distributed  to  the  muitcles  along 
the  ulnar  side  of  the  forearm. 

The  carpal  braticftts  are  in- 
tended for  the  supply  of  tho 
wrist-joint. 

The  arUerior  carpal  \a  a  smaM 
vesMl  which  crosses  the  front 
of  the  carpus  beneath  the  tea* 
dons  of  the  Flexor  Profundus, 
and  inosculates  with  a  corres- 
ponding branch  of  the  radial 
artery. 

Tlie  posterior  carpal  arises 
iounediately  above  the  pittiform 
bone,  winding  backwards  be- 
neath the  tendon  of  the  Flexor 
Carpi  Ulnaris ;  it  gives  off  a 
branch  which  posses  across  the 
dorsal  snrfaco  of  the  carpns  be- 
neafth  the  extensor  tendons,  an- 
astomosing with  a  correspond- 
inc  branch  of  tho  radial  artery, 
aiM  forming  the  posterior  car- 
pal arch ;  it  is  tlien  continued 
along  the  meticarpal  bone  of 
Um  little  finger,  fortoiug  its 
dorsal  branch. 

The  ikirp  or  commttnieattny 
hranch  (Fig.  237),  arises  at  the 
commencement  of  the  palmar 
aroh,  and  passes  deeply  i  n  wnrds 
between  the  Abductor  Minimi 
IMgiti  and  Flexor  Brevis  Minimi  Digiti,  near  their  origins;  it  anastomoaes  with 
tho  termination  of  the  radial  artery,  completing  the  deep  palmar  arch. 

Tho  difjital  hranches  (Fig.  2«6),  four  in  number,  are  given  off  from  the  con- 
irexity  of  the  superficial  palmar  arch.  They  supply  the  ulnar  side  of  tho  little 
finger,  and  the  adjoining  sides  of  the  little,  ring,  middle,  and  index-Angers  ;  tho 
Tadial  side  of  the  index-finger  and  thumb  being  .supplied  from  tho  radial  artery. 
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The  digital  arteries  at  first  He  superficial  to  the  HeKor  tendons,  bat  as  tb^pass 
foTwardfl  with  iho  digital  nerves  to  the  clefts  between  the  fingers,  they  be  be- 
tween them,  and  lire  there  jotiietl  by  the  iutero^cous  branches  from  the  deep 
palmar  arch.  The  digital  arteries  on  the  sides  of  the  fingers  lie  beneath  the 
digital  nerves ;  and,  about  the  middle  of  the  last  phalanx,  the  two  brunches  for 
oach  finger  form  an  aroh,iTom  the  convexity  of  whiob  branches  paaa  lo  supply 
the  matrix  of  the  nail. 

The  Desoexd[No  Aokta. 

The  Descending  Aorta  13  divided  into  two  portionEi,tho  Thoracto,  and  Abdomi- 
nal, in  corres^joudence  with  the  two  great  cavities  of  the  trunk  in  which  it  id 
situated. 

The  Thoracic  Aorta  commences  at  the  lower  border  of  the  fourth  dorsal  ver- 
tebra, ou  the  left  side,  and  termiualeti  at  the  aortic  opening  in  the  Diaphragm, 
in  front  of  the  last  dorsal  vertebra.  At  its  commencement,  it  is  situated  on  iho 
left  side  of  the  spine;  it  approaches  the  median  Hue  as  it  descends;  and,  at  its 
termination,  lies  directly  in  front  of  the  coliunn.  The  direction  of  this  vesael 
being  influenced  by  the  spine,  upon  which  it  rests,  it  describes  a  curve  which 
is  concave  forwanis  in  the  dorsal  region.  As  the  branches  given  off  from  it 
are  small,  the  diminution  in  the  size  of  the  vessel  is  inconsiderable.  It  is  con- 
tained in  the  back  part  of  the  posterior  mediastinum,  being  in  relation,  i-n/rcfU^ 
from  above  dowmrarda,  with  the  left  pulmonary  artery,  the  left  bronchus,  the 
Ipericardium,  and  the  cesophagua;  behind,  with  the  vertebral  column,  and  the 
rrena  azygoa  minor;  on  the  right  side,  with  the  vena  azygos  major,  and  thoracic 
duot;  on  the  k/t  side^  with  the  left  pleura  and  lung.  The  oesophagus,  with  ita 
accompanying  nerves,  lie.-*  on  the  nglit  side  of  the  aorta  above:  in  front  of  the 
artery,  in  the  middle  of  its  course  ;  whilst,  at  its  lower  parl^  it  is  on  the  kfl  side, 
oa  a  plane  anterior  to  it. 

Flax  or  tue  RuLATtoNS  of  the  THORAac  Aobta. 

In  front. 
I.eft  riilmonary  »rl«r7. 
I,i;n  Brmicliui. 
rericariliiim. 


(Esophitgns  (above). 
Yeita  aajroi  m^jor. 
ThetaoieoocL 


hrfl  tid*, 
Plenm. 
L«(t  long. 
(Eeophafos  (ttriov). 


Bffiind. 
Vcrt(*nil  columa. 
Vena  Bzygos  minor. 

Surgical  Antdtmy.  The  ftlui]>nit  skotild  ovw  coD»iiler  tbe  effeela  likely  to  ho  proJnqri  fcf 
flneDriBm  of  Uid  tboracic  aorta.  •  diseue  of  cuiudiod  occurix-nce.  Wbeo  we  cuutiacr  tlia  p«U 
d«ptti  of  tW  vmvl  from  the  lurfKce,  uid  the  nnmlfer  of  immirUuit  RtructUT«s  whtcli  snrrovBiI  ll 
on  every  Bidf!,  it  vxaj  be  fAsil}-  cODCPircd  what  a  variety  of  obiicare  evniptoinB  mftv  ariDP  tnm  fl 
dlmsw  of  this  part  uf  th?  nrteriol  ayHtem,  nnil  hiivr  tlii'v  miiy  \tv  liit1>I«  to  be  miMnkoii  for  IboM  V 
of  olbf r  sITectioas.  ADi-iiriAni  of  the  thoracic  ikort»  roost  asnally  KleDd.1  bsckwardx,  nloor  the 
Iclt  Bide  of  tbe  Bpioe.  producias:  absorption  of  the  bodies  of  the  vvrlebm,  with  cnT<rktiar«  of  tbc 
tpjne:  whilst  the  imtiLtioB  or  prossarc  on  tho  cord  will  give  ri«c  to  paio.  cithrr  in  ibr  ebiM. 
back,  or  loin».  witli  rsdi»tio^  puiu  in  the  left  upptr  ioi«rco«t«l  epiic««,  from  pre^sare  on  tW 
iDtrrfostnl  wrvps ;  *t  Iho  iiftrac  timfi,  the  tumor  may  project  backward!  on  Mch  wdc  of  tbe  fpiac. 
bpueoth  thv  inivtmnicat,  as  a  pulsaliDK  Kvrvlliil)t>  eimnlaliag  nbscfu  connected  with  diBesKi]  li«M; 
or  it  maydiiipliicc  the  fle»oph«foi,  aad  coinpreM  Uia  iang  dd  oik  or  the  olb^r  side.  If  the  tamor 
utcnd  forwanl.  it  idbj  prass  npon  aad  displace  Ibo  hoait,  giviat;  ri<o  to  ptlfMtfttion  and  otbtr 
■juplMns  of  diHcnM!  of  that  nrjran ;  or  it  ma;  diaplace.  or  CTcn  compr«u,  the  <E<opb«^i,  rftsa- 
Isff  pain  and  ditGcnltT  nf  »viillnwinir.  aa  is  Ftrictarv  of  that  tab«.  hdu  tiltimat«lv  em  opro  iato 
it  6/  nlr«ralii>u,  pruduciug  ^itut  hL-morrkuge.     If  the  disease  make  way  lo  either  side,  ll  aij 
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prrsa  apon  1b«  thorAcJc  duct:  or  it  maj  bnrst  into  ibo  pleural  eavilj',  or  ioU>  the  Indieu  or 
juDj^:  iukJ  ImUjt,  it  may  opea  iulo  tbc  iioHterior  toeiJixtuauta. 

Tht  atirtft  is,  conpsiulivvl^  oritB.  fvxiaiX  In  be  Dbliu-ruU'd  ut  a.  (KtrUcular  Huot,  viz.,  Bt  the 
inucUuD  K>(  thv  KTcb  wilJi  Ihu  tborui-ic  uurla.  jual  bvluw  tlie  ductus  arLtTtuwut.  Wlielbitr  thU  U 
thn  result  of  diseiu-u,  ur  of  coagcnitul  luuiruriuuliou.  is  itiimati.>riul  to  uur  prcHcat  purpose ;  tl 
affords  aa  intcn-stiQS  oppoitiinLtv  ur  obMi^nin^  tbe  renwunos  of  tbe  collati'nil  ctrculutiDO.  1*be 
conrsv  of  tbe  «i)<utomosia(f  veaeeU,  by  whicb  liic  blood  is  broagbt  rrom  the  opner  to  tbo  lower 
pan  of  the  artery,  will  b«  fouod  wvU  dttcribvl  ia  ao  account  of  two  cues  in  ike  I'alhotogical 
Tratuadioiu,  vols.  Till  and  jc.  Id  the  rurmer  {p.  IG2],  Mr.  i^Jdoc;r  Jones  tliui  huicim  iip  lli« 
detail^  dMeriptinn  of  tbo  uuiuiomi»iu«  veeMcln.  "Tbc  priadpid  uflmmunitralione  bj  which  iha 
circnlatiOD  waa  carri'.'d  od.  wcr^— Finll},  Ibr  interoal  nammarjr.  auustoinoMaK  vilh  tbi-iutcr- 
cotlal  arteries,  with  the  phrenic  of  ibe  abdominitl  aorta  b;  mean*  of  thi>  mnscnlo-phreaic  and 
comei  nervi  pkreoioi.  nod  largely  with  the  deep  epigastric.  Fecomlly.  tbu  saperior  inlercuatat, 
Aaa^tofDOiiDV  anteriorly  by  moani  of  a  lurfK  branch  with  the  fir«t  nortii:  inlPfcostul.  and  poate- 
rioriy.  with  iho  poaiurior  branrh  of  thn  samp  nrlcry.  'ITiirdly.  the  inferior  thynti<I,  by  roeaoB  of 
s  braovb  about  the  Mm  of  an  ordiiiarj'  riulitil.  formi'd  a  pntiitniintcaliou  with  tbe  lirst  irnrtic  inters 
costal.  Fourthly,  the  traaitvprsali^  roUi,  by  nii'ftns  iif  Vitv  largp  rommnniiatioBs  with  the  poste- 
rior brunrhi.'M  of  the  iotercostals,  I'iftUly,  th«  tiniucln.'*  ("f  thv  Kiibgluvinu  ami  lutillary)  f^oiuj;  lo 
the  aide  of  the  cbcit  were  Inrjpe,  ami  aniwinmoscd  frwly  with  ihf  ktpral  brancbts  of  tbe  ioter- 
cOKlal«."  In  tbi>  i^ecoud  rase  aleo  (vol.  x.  p.  97),  Mr.  Wood  doiiijnbi?ii  tht?  uRiutotDoaes  io  a 
somewhat  aimilnr  manner,  adilinfr  the  remark,  that  "  tbc  blond  wliirb  was  hrouirht  ln1o  the  aorta 
ithrouKb  tbe  ooiirtocDosos  of  the  iaterrostal  arteries,  appeored  to  be  p.xprinie*!  principally  in 
■applyitiK'  th<^al>donico  nnd  pelvic:  vhile  the  supply  to  ibe  lower  extTcmilies  had  passed  turough 
tbe  uitcntul  mutomar;  aad  epig^trics." 

Brancuks  of  tuk  TuoKAcio  Aorta. 


Fericardiao. 

Bronchial. 


(Fijiopliagoal. 
Posterior  mediastinal. 


Intercostal. 


VCh9  j>ericanl\ac  are  a  few  small  vessel*,  irregular  in  lUcir  origin,  distributed 
to  the  pericardium. 

Tbe  branchial  arteriea  are  the  nutrient  vessela  of  the  lungs,  and  vary  in  natn- 
"ber,  size,  and  origin.  That  of  the  right  side  ari.stH  from  the  fl^.•^t  aortic  inter- 
costal, or  by  a  common  trunk  with  the  Icfl  bronchial,  from  the  front  of  the 
thoracic  aorta.  Tho^e  of  tho  lofc  side,  usually  two  in  number,  arii<o  from  the 
thoracic  aorta,  one  a  little  lower  than  the  other.  Each  vessel  is  directed  to  tho 
"back  part  of  the  corresponding  bronchua,  along  which  they  run.  dividing  and 
subdividing,  upon  the  bronchial  tubes,  supptving  them,  the  cellular  tissue  of 
tho  lungs,  the  oronchial  glands,  and  the  ccsophagag. 

The  awpliageal  arierits,  usually  four  or  live  in  number,  arise  from  the  front  of 
the  aorta,  and  pass  obliqiiQly  downwards  lo  the  oesophagus,  forming  a  chain  of 
anastomoses  along  that  tube,  amwtomoging  with  the  oesophageal  branches  of  the 
inferior  thyroid  arteries  above,  and  with  osoending  branches  firom  tho  phrenic 
and  gastiio  arteries  below. 

ThefOJ/wwr  vuUiattinal  arteriet  are  numerous  small  vessels  which  supply  the 
glaods  and  loose  areolar  tissue  in  the  maliastiuum. 

The  intercostal  arieric*  arise  from  tho  hack  part  of  the  aorta.  They  are  usually 
ten  ia  number  on  each  side,  the  superior  iutervostal  space  (and  occasionally  tbc 
second  one)  being  supplied  by  the  superior  intercostal,  a  brauch  of  the  subcla- 
vian. The  right  Intercostals  are  longer  than  the  left,  on  account  of  the  position 
of  tho  aorta  to  the  left  side  of  the  tspiue;  they  pass  outwards,  across  tho  bodies 
^K  of  the  vc^tchrff^,  to  tho  intercostal  spaces,  being  covered  by  tho  pleura,  tho 
^V  oeeophagua,  thoracic  duct,  sympathetic  nerve,  and  the  vena  azygos  major ;  the 

■  left  passing  beneath  the  superior  intercostal  vein,  the  vena  azygos  minor,  and 
I  sympathetic.  In  the  intercostal  spaces,  each  artery  divides  into  two  branches, 
I         an  anterior,  or  proper  intercostal  branch  ;  and  a  posterior,  or  dorsal  branch. 

■  The  rtnfcn'or  orti/b-A  passes  ootwards,  at  first  lying  npon  the  Exienial  Inter- 
I  costal  muscle,  covered  in  front  by  tho  pleura,  and  a  thin  fascia.  It  then  passed 
I  between  tho  two  layers  of  Intercostal  muscles,  and,  having  ascended  obliquely 
&       to  the  lower  border  of  the  rib  above,  divides,  near  the  angle  of  that  bone,  iata 
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two  branches;  of  these,  the  lr.rger  runs  in  tha  groove,  on  the  lower  border 
the  rib  above;  the  smaller  branch  along  the  upper  border  of  the  rib  below; 
'passiug  forward,  they  supply  the  luicrcost;)!  mui^cleg,  and  aoastoiuose  with  the 
anterior  intercostal  brnnclics  of  tlio  internal  mammary,  and  with  the  thoraeio 
branches  of  the  axillary  artery.  The  first  aortio  intercostal  auastomoises  with 
the  RU{>erior  intercostal,  and  the  last  throe  pasri  between  the  abdominal  muaoIoB, 
inosculating  with  the  epigastric  in  front,  and  with  the  phrenic,  and  lumbar  arte* 
riea.  Each  intercostal  artery  is  accompanied  by  a  vein  and  nerve,  the  former 
being  above,  and  the  laiicr  below,  except  in  the  upper  intercostal  spaces,  where 
the  nerve  is  at  first  above  the  artery.  The  arteries  arc  protect<xl  from  preaaorea 
during  the  action  of  the  Intercostal  musoles,  by  fibrous  arches  tbrowu  acron^ 
and  attached  by  each  extremity  to  the  bono. 

289.— The  Abdominal  Aorta  and  iu  Uraaclin. 
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lOr  doTtal  hranrh,  of  enoh  intercostal  nrtery,  passes iMolciranb to 
~  the  anterior  coslo-tra  as  verso  ligament,  and  divides  intoaspio*! 


ABDOMINAL    AORTA.  49t 

branch,  wbioh  supplies  the  rertebrse,  the  spiaal  cord  and  its  tnembnines,  and  a 
musoalar  branch,  which  is  distributed  to  the  muscles  and  integument  of  the  baclc. 

The  Abdominal  Aobta.    (Fig.  289.) 

The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphragm,  in 
front  of  the  body  of  the  last  dorsal  vertebra,  and,  descending  a  little  to  the  left 
side  of  the  vertebral  column,  terminates  on  the  left  side  of  the  body  of  the 
fourth  lumbar  vertebra,  where  it  divides  into  the  two  common  iliac  arteries.  It 
diminisbea  rapidly  in  size,  in  consequence  of  the  many  large  branches  which  it 
gives  off.  As  it  lies  upon  the  bodies  of  the  vertebras,  the  curve  which  it  de- 
scribes is  convex  forwards,  the  greatest  convexity  corresponding  to  the  third 
Inmbar  vertebra,  which  is  a  little  above  and  to  the  left  aide  of  the  umbilicus. 

Relations.  It  is  covered,  in  front,  by  the  lesser  omentum  and  stomach,  behind 
which  are  the  branches  of  the  coeliac  axis,  and  the  solar  plexus;  below  these,  by 
the  splenic  vein,  the  pancreas,  the  left  renal  vein,  the  transverse  portion  of  the 
duodenum,  the  mesentery,  and  aortic  plexus.  Behind,  it  is  separated  from  the 
Inmbar  vertebrea  by  the  left  lumbar  veins,  the  receptaculum  cnyli,  and  thoracia 
daot.  On  the  riglU  side,  it  is  in  relation  with  the  inferior  vena  cava  (the  right 
orns  of  the  Diaphragm  being  interposed  above),  the  vena  azygos,  thoracic  duct, 
and  right  semilunar  ganglion ;  on  the  left  aide,  with  the  sympathetic  nerve,  and 
left  semilunar  ganglion. 

Plan  op  the  Relations  op  the  Abdominal  Aobta, 

Ih  front. 
Lesser  omentam  and  Btomnch. 
Branches  of  ci£liav  axis  and  solar  plexas. 
Splenic  vein. 
PaDcreas. 
Left  renal  rein. 
Tranererae  duodenum. 
Ifesentery. 
Aortic  plexna. 

Eight  tide.  y^      ~\  Left  side. 

Bifht  eras  of  Diaphragm.  /  \  STtnpathetic  nerve. 

Inferior  vena  cava.  /  Abdominal   \  Left  Bemilauar  ganglion. 

VenaaCTgOB.  I       *"'•■       / 


Thoracic  Bact. 

Bight  semiluQar  ganglion. 


Behiiul. 

Left  lumbar  veins. 
6«ceptacalnm  chylL 
Thoracic  duct. 
Vertebral  column. 

Swgieal  Anatomy.    AnearismB  of  the  abdominal  aorta  near  the  coeliac  axis  communicate  in 
"^riy  equal  proporuon  with  the  anterior  and  posterior  parts  of  the  artery. 

When  aa  aoeurismal  sac  is  connected  with  the  back  part  of  the  abdominal  aorta,  it  asually 
produces  absorption  of  the  bodies  of  the  vertebne,  and  forms  a  pulsating  tumor,  that  presents 
'^If  in  the  left  hypochondriac  or  epigastric  regions,  accompanied  by  Bjmptoma  of  disturbance 
*'f  the  alimentary  canal.  Fain  is  invariably  present,  and  ib  nsnelly  of  two  kinds,  a  fixed  and 
Constant  pain  in  the  back,  caused  by  the  tumor  pressing  on  or  displacing  the  braDcbes  of  the 
*^lar  plexuB  and  splanchnic  nerves,  and  a  sharp  Ituicinating  pain,  radiating  along  those  branches 
?w  ****  lombar  nerves  which  are  pressed  on  by  the  tumor ;  hence  the  pain  in  the  loins,  the  testes. 
Jl^  faypc^astrium,  and  in  the  lower  limb  (nsually  of  the  led  aide).  This  form  of  oneu  rism  usually 
y*irsta  into  the  peritoneal  cavity,  or  behind  the  peritoneum,  in  the  left  hypochondriac  region ;  or 
It  xiay  form  a  large  anenrismal  sac,  extending  down  as  low  as  Fonpart's  ligamrut ;  hemorrhage 
^  these  oases  being  generally  very  extensive,  but  slowly  produced,  and  not  rapidly  fatal. 

When  an  aaenrinnal  sac  is  connected  with  the  front  of  the  aorta  near  the  cceliac  axis,  it  forms 
^  pnUatiog  tomor  in  the  left  hypochondriac  or  epigastric  regions,  usually  attended  with  symp- 
'**"*  of  disturbance  of  the  alimentary  canal,  as  sickness,  dyspepsia,  or  conetipation.  and  accom- 
P*Bied  by  pain,  which  is  constant,  bat  nearly  always  fixed  in  the  loins,  epigastrinm.  or  Pome 
Ptttof  the  abdoBea;  the  radiating  pain  being  rare,  as  the  Inmbar  nerves  are  seldom  implicated. 
S2 
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Parif-tal  Branches. 
Phrenic. 
Lumbar. 
Sacra  media. 


Visceral  BrancJurs. 
i  Gastrio. 
Cceliao  axis  ■]  Ilepatio. 
{  Splenifl, 
Superior  muxcnteric. 
Inferior  miaientcric. 
Suprarenal.    Renal.    Spermalio. 

CoEMAO  Asis.    (Fig.  290.) 

T«  ex|>08e  tbis  artery,  ntUc  tbi.'  liver,  draw  dona  tbv  stoouvb,  ood  tben  temr  tbroaghtbetqw* 
of  Ibe  lc»»er  omeDLam. 

The  Coeliac  Axis  ia  a  short  tliiok  trunk,  abuut  hulf  an  iuch  in  Icnffth,  wbkl 
arises  from  the  aorta,  op|)OHil«  the  margin  of  the  Diaphragm,  and  passing  Marly 
liorizoDtallf  forwards  (in  the  crcot  posture),  divides  into  three  )arg«  bnnche*, 
the  gastriu,  hepatic,  and  splonio,  ocoasionally  giving  off  one  of  the  phrenic 
artertdit. 

Jielaiinns.  It  is  covered  by  the  lesser  omentum.  On  the  right  *ufc,  h  U  In 
relation  witb  the  right  semilunar  ganglion,  and  the  lobus  Spigelii :  on  the  itA 
side,  with  the  left  semilunar  ganglion  and  cardiac  end  of  the  stomach.  JWrto, 
it  rests  npon  the  upper  border  of  the  pancreas. 

The  Gastric  Artery  {Corcmaritt  VfiUri^iU),  the  smallest  of  the  thrc«  brmnelief 
of  the  coBliac  axis,  powtea  upward:)  and  to  the  left  side,  to  the  cardiao  orifiofl  of 
the  stomach,  distributing  branches  to  the  oesophagus,  which  anaatomose  viih 
the  aortic  uesoph:^ea]  artcriesi;  others  supply  the  cardiac- end  of  the  stomach, 
jjjosculating  wilb  branches  of  the  splenic  artery:  it  then  passes  from  left  Xn 


\ 


This  fonn  of  KDcnrism  mfty  ^nrRl  iato  tbo  imritoneal  cavity,  or  br-bind  the  peritonniin.  bctvew 
thtj  Isyen  uf  the  mem^Dlvcj,  or,  mure  rarely,  into  Uie  duoik-uum ;  il  rmn-ly  extci»lii  linckwniiia  h 
■a  to  aflV'ct  tliL'  apicc. 

'rb«  abd^mtnal  o^trta  ha-s  been  tiftd  several  timen,  aud  altfaougb  Done  of  the  pati<>D(i  penmt- 
nenily  recovert-il,  BtiU,  as  odv  or  ibtm  livi-d  im  lun^  us  U'n  days,  ibe  noMibiUty  of  ibe  re^csub- 
Ijalimont  uf  the  circuLatioQ  may  be  ruiiiiiilt-red  l>i  lie  uroviMl.  In  lliu  lower  aiiimaU  tbis  artcn  it 
ofliui  snccessrully  tk*d.  The  vfssi'l  oiuy  bv  n-airhcd  lo  several  ways.  In  tbe  Dripino)  opr  nituia. 
pnrfunTiod  hy  tSir  A.  Cooper,  mn  iiictiitoQ  wan  inudR  in  the  linea  alba,  the  [K'riioniruni  opened  in 
n-ont.  the  GnfriT  curried  down  amongst  th'U  intcftUtii-H  towards  the  spine,  tbo  periioncnm  a^ia 
upvDed  behiud,  by  scratching  Ihrttiijjti  the  mriw-iiti^ry,  und  the  ^vinmi  thus  n^nched.  Or  eitbiT 
01  the  opemtionR.  described  below,  for  sccuriu^  the  commoa  iliac  artery,  tnay.  by  ext^Ddiof;  ibr 
disaecUoa  a  suDiciml  dUlance  upwanli'.btr  mad«  uwor  lo  cxpuse  thi-  aorta.  The  rbicf  difficoUy 
la  tbo  dead  anbjpct  consiftta  id  iRotatinc  the  artery,  in  ron^'N^nrnci^  of  its  great  (h-pib :  hat  id  the 
living  i>ubject.  tUu  embarrussmeat  resnltiuit  frQiii  the  proximity  of  the  anearismal  tumor,  and  iV 
■real  probability  of  discau  in  tho  tmkI  iiaclf.  add  to  tb«  diDfrcrs  and  difl>citlti>-i^  of  thi«  fomuiW 
blc  operaUna  so  greatly,  that  it  is  very  doablful  whether  it  ought  ever  to  be  p^rTormed. 

The  collateral  circulation  would  h>c  carrii>d  on  by  the  amiTttomnsii  littwecn  the  internal  BUUK 
loary  nod  the  epi^stric;  by  the  Tree  com  muD  lent  ion  briweea  the  duperior  and  inferior  netn- 
tericr.4,  if  tho  lif^turo  were  plated  above  the-  latter  Tc>sel ;  or  by  the  anaatonotu  between  tbe 
isruriur  mi-seiitoric  and  the  internal  pudic,  when  (as  a  more  roaimon)  tbo  point  of  Unlirt  ii    ^ 
below  the  oriffio  of  the  inlerior  mesentoric  ;  and  pouibly  by  tbc  aoattomoscs  of  the  luinbar  art«-   ■ 
riffi  wiih  the  branehec  of  the  ini^rnul  iliac.  1 

Thn  rirciilalioQ  !braui;h  the  abdominal  aoria  may  W  commanded,  in  thia  penoDi.  bv  Ann  pt«*- 
Burc  with  ibv  firif^er^.     Mr.  Li)<ter  ha*  imeoit^  a  toureiquet  Tor  this  purpose,  wbiuli  is  ui  iba   _ 
graatvsl  tuMi  in  amputatioii  at  the  hip  joint,  and  aome  ulbcr  operatioas. 

Bra>'ciie3  of  TQ&  Abdoui.kal  Aohta. 

Fbreuic. 

i  Gastric.  Benal. 

Caeliau  axis -^  He[)utia.  Spermatic. 

(  Splenic.  Inferior  mesenteric. 

Superior  mesenteric.  Lumbar, 

Suprarenal.  Sacra  media. 

The  branches  may  be  divided  into  seta:  1.  Those  supplying  the  viaoera. 
Those  distributed  to  the  walls  of  the  abdomen. 
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ngm>  along  tlie  lesser  curvature  of  the  storoacli  to  tbe  pylorus,  lying  in  ita 
ooorse  between  the  layers  of  the  lassor  omontum,  and  giving  brunches  to  both 
iqarfaoea  of  the  organ ;  at  its  termination  it  anastomoaes  with  the  pyloric  branch 
of  tht»  hepatic 

The  Hfvatic  Artery  in  tho  adult  is  intermediate  in  8i»o  between  the  gastrio 
and  splenic;  in  the  foetus,  it  is  the  largest  of  tho  three  branches  of  the  oceliao 

Fig.  290i- — ^Tbe  Cwluw  Axis  and  its  BrAnc-lics.  Ibu  Liver  banng  bwo  mued,  uid  the  I.«Mer 

OmeDtiiin  ri'movcd. 
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axis.  It  passes  upwards  to  the  right  side,  between  tho  layers  of  the  lesser 
omentum,  and  in  front  of  ihe  Foramen  of  "Winalow,  to  the  transverse  6Hsure 
of  the  liver,  where  it  divides  into  two  branches,  right  and  left,  which  supply 
the  corresponding  lobes  of  that  organ,  iiccompanying  the  ramifications  of  the 
vena  port«  and  hepatic  duct.  The  hepatic  artery,  ia  its  course  along  the  right 
border  of  tbe  lesser  omentum,  is  in  relation  witb  the  ductus  communis  chole- 
dochns  and  portal  vein,  tbe  duct  lying  to  the  right  of  the  artery,  and  tbe  vena 
iport»  behind. 

^k   Its  branches  are  the 

^K  Pyloric. 

^^  Gastro-duodcnalis  |  G-^t'o-epiploica  dextra. 

^^^^P  {  JrancTeatico-duoaenalis. 

^^^"  Cystic. 

I  The  pyloric  hranch  arises  from  tbe  hepatic,  above  the  pylorus,  descends  to  tbe 
pyloric  end  of  the  stomach,  and  passes  from  right  to  leli  along  its  lesser  curva- 
ture, supplying  it  with  brunches,  and  inusculaUug  with  tho  gastric  artery. 
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The  gasiro-duodenalu  (Fig.  291)  ifi  a  Rbort  but  large  braneli,  wliich  deM«ii( 
behind  the  duodenum,  near  the  pylom.-t,  and  diridcs  at  tbo  lower  border  of  the 
stomach  iota  two  braiiohea,  the  gastro-epiploica  dextra  and  the  panorealioo- 
diiodenaUa.  Previous  to  its  division,  it  gives  oft*  two  or  three  anuiU  ioCcrior 
pylonc  branches  to  the  pylurio  oud  of  the  stomach  aud  pancreas. 

Fig.  291 . — Tb«  CoeUc  Axis  cod  lU  Brmrhcs.  the  StoniEch  huviog  been  rut»ed,  and  Ibt  Treoanni 

U«»o-Uoloa  reuoved. 
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The  ^aslro-epiphica  dextra  runs  iVom  right  to  left  along  the  greater  ctirvntarr 
of  the  stomacn,  between  tbo  layers  of  the  great  omcTitum,  anastoniosiug  about 
the  middle  of  the  lower  border  of  the  stomach  with  tbo  gaslro-epiploica  stoistn 
fWini  the  splenic  artery.  This  vessel  gives  oil' numerous  brauobes,  aone  of 
vhich  ascend  to  supply  both  surfaces  of  the  stomach,  whilst  others  dememi  lo 
supply  the  great  omentum. 

The  panertaiko-dwidenaUa  dratccnds  along  the  contiguous  margins  of  the  duo- 
denum and  pancreas.  It  supplies  both  these  organs,  aud  auaatomoses  with  the 
inferior  pancreaticoduodenal  brancli  of  the  superior  mesenteric  artery. 

In  ulceration  of  the  duodenum,  which  frequently  oocnrs  in  connection  with 
e-vere  burns,  this  artery  may  be  involved,  and  death  may  occur  from  hemor* 
rbag:e  into  the  inteslinaf  canal. 

The  cystic  artery  (Fig.  290),  usually  a  branch  of  the  rigbt  Lepaiic,  passes  op- 
wards  and  forwards  along  the  neck  of  the  gall  bladder,  and  divides  talo  two 
branches,  one  of  wliich  ramifies  on  its  free  surface,  the  other,  between  it  and 
the  substance  of  the  liver. 

The  Splenic  Arlciy,  in  the  adult,  is  the  largest  of  the  three  braacbes  of  the 
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eoeliao  axis,  and  is  remarkable  for  the  extreme  lortuositj  of  ita  coarse.  It. 
pMsea  horizonuilly  to  the  left  side  bebind  the  upper  border  of  the  pancreas, 
aocompaaied  by  the  fipieiiic  vein,  which  lies  below  it;  and  on  arriving  near  the 
sploen,  divides  into  branubes,  Houie  of  which  enter  the  hilum  of  that  organ  to 
be  distributed  to  its  structure,  whilst  others  are  distributed  to  the  great  end  of 
the  stomach. 
The  branches  of  this  vessel  are 

Pancreaticaa  parviB.  Oastrio  (vasa  brevia). 

Fancreatica  magna.  Gastro-epiploica  sinistra. 

The  pancreatic  are  numerous  small  branches  derived  from  the  splenic  as  it 
runs  behind  the  upper  border  of  the  pancreas,  supplying  its  middle  and  left 
parts.  One  of  these,  larger  than  the  rest,  is  given  off  from  the  splenic  near 
the  left  extremity  of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior 
surface  of  the  gland,  following  the  course  of  the  pancreatic  dncE,  and  is  called 
the  paTicreatica  magna.  These  vessels  aaa^tomose  M'ith  the  paincreatic  branches 
of  the  pancreatico-duodenal  arteries. 

The  gastric  [vasa  hrcvia)  consist  of  from  five  to  seven  small  branches,  which 
arise  either  from  the  termination  of  the  npteuiu  urtery,  or  from  its  terminal 
branches;  and  passinc  from  loft  to  right,  between  the  Inyers  of  the  gastro- 
gpleuic  omentum,  are  distributed  to  the  great  curvature  of  the  stomach;  anas- 
tomosing with  branches  of  the  gastric  and  gastro-epiploioa  sinistra  arteries. 

The  gMtro-epiploica  siniatra,  the  largest  "branch  of  ttie  splenic,  runs  from  left 
to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the 
great  omentum ;  and  anastomoses  with  the  gastro-epiploioa  dextra.  In  its  course 
II  distributes  several  branches  to  the  stomach,  which  sdcend  upon  both  surfaces: 
others  descend  to  supply  the  omentum. 

Superior  Mesentkbic  Artkrt.    (Fig.  292.) 

In  ord«r  to  ezpoM  this  tcupI,  raiso  the  ^eat  onxMitDm  and  transvene  colon,  draw  domi  ike 
man  ioteatiites,  and  cut  ihroogh  ilio  peritoaoum,  wh«r«  tbo  traosTense  moauculoD  and  meaeo- 
lery  joia ;  tbc  arl«T7  will  tlten  be  exposed,  just  aa  it  iasncfl  [rom  licncfttli  the  lower  border  of  the 
paacrcas. 

The  Superior  Mesenteric  Artery  supplies  the  whole  length  of  the  small 
intestine,  except  tho  first  part  of  tlio  duodenum;  it  also  supplies  the  cjecum, 
Ascending  and  transverse  colon;  it  h  a  vessel  of  large  size,  arising  from  the 
fore  part  of  the  aorta,  about  a  quarter  of  an  inch  below  the  couliac  axis ;  being 
covered,  at  its  origin,  by  the  splonio  vein  and  pancreas.  It  passes  forwards, 
between  the  pancreas  and  transvcrso  portion  of  tho  duodenum,  crosses  in  front 
of  this  portion  of  the  intestine,  and  descends  between  the  layers  of  the  mesen- 
tery to  the  right  iliac  fossa,  where  it  terminates,  considerably  diminished  in 
size.  In  ita  course  it  forms  an  arch,  tho  convexity  of  which  is  directed  for 
wards  and  downwards  to  the  left  aide,  the  Concavity  backwards  and  upwards  to 
the  right  It  is  accompanied  by  the  superior  meaenterio  rein,  and  is  surrounded 
by  th«  superior  meaenterio  plexus  of  nerves.    Its  branches  are  the 

Inferior  pancreatico-duodenal.  reo-coUc. 

Tasa  intcstini  tenuis.  CoHca  dextra. 

Colica  media. 

The  inferior  pancr^alito-dtuxlenal  is  giyen  off  from  the  superior  mesenteric 
behind  the  pancreas,  and  is  distributed  to  the  head  of  the  pancreas,  and  the 
transverse  and  descending  portions  of  the  duodenum ;  anastomosing  with  the 
pancreatico-duodenal  artery. 

The  vasa  inieslini  UniniA  arise  from  the  convex  side  of  tho  superior  mcsonieric 
artery.  They  are  usually  from  twelve  to  fifteen  in  number,  and  are  diotributcd 
to  fetie  jejunum  and  ileum.  They  run  parallel  with  one  auother  between  the 
layers  of  the  mesentery;  each  vessel  dividing  into  two  brandies,  whioh  unite 
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with,  a  similar  branch  on  each  side,  forming  a  series  of  arches,  the  convexilies 
of  which  ara  (iirecled  towards  tbe  iutostine.  From  thid  first  set  of  arolies 
branoheft  arise,  whicli  again  uuita  with  Bimilar  branches  from  either  side,  and 
thas  a  second  series  of  arches  is  formed;  and  from  these  latter,  a  third,  and  i 

Fig.  293.— Tbe  Superior  Msseoteric  ArWry  uul  Bnuicbea. 


y 


y^r 


113 


fourth,  or  even  fidh  series  of  arches  are  constituted,  diminishiag  in  stxc  lbs 
nearer  they  approach  the  iutestiiie.  i'rom  the  terrniunl  arches  numerous  Bfntil 
straight  vessels  arise,  which  encircle  the  intestine,  upou  which  they  are  dis- 
tributed, ramifying  tbickly  betweeu  its  coats, 

Tbe  Ufo-rolic  artery  is  tbe  lowest  branch  given  off  from  the  concavitj  of  tbe 
superior  mesenteric  artery.  It  descends  bctweeD  the  layers  of  the  m«eeot«r]r 
to  the  right  iiiao  fosaa,  where  it  dividcii  into  two  branches.  Of  these,  the  in- 
ferinr  one  inosculates  with  tbe  lowest  branches  of  the  vasa  intestini  lennij^ 
from  the  convexity  of  which  branches  proceed  to  supply  tbe  termination  *jf 
the  ileum,  the  cuecum  and  appendix  cceci,  and  the  ileo-coecal  valve.  Tbe 
superior  divi.iiou  inosculates  with,  ilio  colica  dcxtra,  and  supplies  the  comRMnoe- 
ment  of  the  colon. 

The  colica  dtxtrxi  arises  from  about  tbe  middle  of  the  coneavity  of  the  supe- 
rior mesenteric  artery,  and  pn.%siog  beneath  the  peritoneum  to  the  middle  of 
the  ascending  colon,  divides  into  two  branches;  a  descending  branch,  which 
inoaculates  with  the  Jleo-colio;  and  an  amending  branch,  wliich  anastoiooaes 
with  the  oolica  media.    Tbose  branches  form  arches,  from  tbe  ciMiroxily  of 
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vessels  are  di.stributcd  to  the  ascending  colon.  The  braocheii  of  this 
il  are  covered  with  peritoaeum  only  on  their  anterior  aspect. 
The  eoUcti  media  arises  from  the  appor  purl  of  the  conciivity  of  the  superior 
mesenteric,  and,  passing  forwards  U-tween  the  layers  of  the  transverse  ineso- 
colon,  divides  into  two  branuheii;  the  one  on  the  right  side  inosculating  with 
the  coliea  dcxtra ;  that  on  the  Jen,  aide,  with  the  colica  sinistra,  a  branch  of  the 
inferior  mesenteric.  From  the  arches  formed  by  their  inosculation,  branches 
are  di^tribnted  to  the  transvcrac  colon.  The  branches  of  this  vessel  lie  between 
two  layers  of  peritoneum. 

IsPERioit  Mesenteric  Artery.    (Fig.  293.) 

la  mint  to  cxpo«e  ihU  v^nuel,  dnv  lli«  *ma\l  tntenlint^  mid  mrsfiitrry  v*er  lo  tli«  ri^ht  uda 
*"  naf-n,  rai»e  tho  IrsDarorM  eoloa  totranla  ibo  tboni,ani]  dirido  the  pcritom-um  corur- 
,Bido  of  the  aorta. 

The  Inferior  Mesenterio  Artery  supplies  the  descending  and  sigmoid  flexure 
l>f  the  colon,  and  the  greater  part  of  the  rectum.    It  is  smaller  thaD  the  supe* 

Pig.  293. — The  Inferior  UmeDteric  Artery  aud  it«  Branches, 
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in  close  relation  with  the  led  side  of  the  aorta,  and  then  passes  in  front  of  ihe 
left  common  iliac  artery.     Its  brandies  are  the 

Colica  sinistra.  Sigmoid.  Superior  lisemorrhoidal. 

Tlie  coiica  sinistra  passes  "behind  ilio  peritoneum,  in  front  of  the  led  kidoey, 
to  reach  the  dc»ccnuing  colon,  nnd  dividui  into  two  bninuhcs:  an  ascending 
branch,  vhich  inosculates  with  the  colica  media;  and  a  descending  brancli, 
which  anastomoses  witli  the  sigmoid  artery,  from  the  arches  formed  by  these 
inosculations,  branches  are  distributed  to  the  descending  colon. 

The  si'jmoid  tirteri/  runs  obliquelv  downwards  across  the  Psoas  rauncle  to  tlw 
sigmoid  flexure  of  the  colon,  and  divider  into  branches,  which  supply  ihat  pan 
of  the  intestine;  anastomosing  above,  with  the  colica  sinistra;  and  below,  with 
the  superior  hsomorrhoidal  artery.  This  vessel  is  eometiines  replaced  by  tbn»0 
or  four  small  branches. 

Tlie  .m)irrior  hxmorr?ioidal  artery,  the  continuation  of  the  inferior  meseDl^c, 
descends  into  the  pelvis  between  the  layers  of  the  meso-reotnm,  crossing,  in  iu 
course,  the  ureter,  and  left  common  iliac  vessels.  Opposite  the  middle  of  the 
sacrum  it  divides  into  two  branches,  which  descend,  one  uu  each  side  of  the 
rectum,  where  they  divide  into  several  amall  branches,  which  are  distribated 
between  the  mucous  and  muscular  coats  of  that  tube,  nearly  as  far  as  its  lover 
end;  auostuniosing  with  each  other,  with  the  middle  ha-morrhoidal  arteries 
branches  of  the  internal  iliac,  and  with  tho  inferior  hsmorrhoidal,  branches  of 
the  internal  pudic. 

The  student  should  especially  remark,  that  the  trunk  of  the  vessel  desoends 
along  the  back  part  of  the  rectum  as  far  as  tho  middle  of  tho  sacrum  before  it 
divides;  this  is  about  a  finger's  length,  or  four  inches  from  the  anus.  In  dis- 
ease of  this  tube,  the  rmtum  i^hould  never  be  divided  beyond  this  point  in  thsl 
direction,  for  fear  of  Involving  this  artery. 

StrpRARENAL  AeTKKIES. 

The  Suprarenal  Arteries  (Fij^.  289)  are  two  small  vessels  which  arise,  one 
on  each  side  of  the  aorta,  opjiosite  the  superior  mesenloric  arierjr.  They  pas 
obliquely  upwards  and  outwards,  to  the  under  surface  of  the  suprarenal  cap- 
sules, to  which  they  are  distributed,  anastomosing  with  capsular  branches  from 
the  phrenic  and  renal  arteries.  In  the  adult  ihusoarlenos  arc  of  small  size; 
in  the  fcetua  thoy  arc  od  large  as  the  ronal  arteries. 

Ebnal  Arteriss. 

Tlic  Renal  Arteries  are  two  large  trunks,  which  arise  from  tho  sides  of  the 
aorta,  immediately  Ixjiow  the  superior  mepcnlcric  artery.  Each  is  directed 
outward.-!,  so  as  to  formiiearly  a  right  angle  with  tlie  aorta.  The  right  la  loD^ 
than  tho  left,  on  account  of  the  position  of  the  aorta;  it  passes  behind  the  in- 
ferior vena  cava.  The  left  is  somewhat  higher  than  the  right.  Previously  to 
entering  the  kidney,  each  artery  divides  into  four  or  five  Vtranches,  which  ars 
distributed  to  its  aubstauce.  At  the  hilum,  these  branches  lie  between  the 
renal  vuin  and  ureter,  the  vein  beiug  usually  in  front,  the  ureter  behind,  Kaeb 
Vessel  gives  off  some  small  branches  to  the  suprarenal  capsules,  the  ureter,  and 
the  surrounding  cellular  membrane  and  muscles. 

Spermatic  Arteries. 

The  Spermatic  Arteries  are  distributed  to  the  testes  in  the  male,  and  to  the 
ovaria  in  the  female.  They  are  twu  slender  vessels,  of  considerable  length, 
which  arise  from  the  front  of  the  aorta,  a  little  below  the  renal  aneriee.  Kacfc 
artery  iMuwea  obliquely  outwards  and  downwards,  behind  the  peritoneum, 
crossing  the  ureter,  and  resting  on  the  Pbobs  muscle,  the  right  spermatic  lying 
in  fruiit  of  the  inf^riur  vena  cava,  the  left  behind  the  sigmoid  flexuro  of  th«_ 
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colon.  On  reaching  the  margin  of  the  pelvis,  each  vessel  passes  in  front  of  the 
corresponding  external  iliac  artery,  and  takes  adifferent  course  in  thetwosexes. 

In  the  male,  it  is  directed  outwards,  to  the  internal  abdominal  ring,  and 
aocompanies  the  other  constituents  of  the  spermatic  cord  along  the  spermatic 
canal  to  the  testis,  where  it  becomes  tortuous,  and  divides  into  several  branches, 
two  or  three  of  which  accompany  the  vas  deferens,  and  supply  the  epididymis, 
anastomosing  with  the  artery  of  the  vas  deferens ;  others  pierce  the  back  part 
of  the  tanica  albuginea,  and  supply  the  sabstance  of  the  testis. 

In  ihe  female,  the  spermatio  arteries  (ovarian)  are  shorter  than  in  the  male, 
and  do  not  pass  out  of  the  abdominal  cavity.  On  aniviag  at  the  margins  of 
the  pelvis,  each  artery  passes  inwards,  between  the  two  laminsB  of  the  broad 
ligament  of  the  uteras,  to  be  distribated  to  the  ovary.  One  or  two  small 
branches  supply  the  Fallopian  tube ;  another  passes  on  to  the  side  of  the  uterus, 
and  anastomoses  with  the  uterine  arteries.  Other  offeets  are  continued  along 
the  round  ligament,  through  the  inguinal  canal,  to  the  integument  of  the  labium 
and  groin. 

At  an  early  period  of  foetal  life,  when  the  testes  lie  by  the  side  of  the  spine, 
below  the  kidneys,  the  spermatic  arteries  are  short ;  but  as  these  organs  descend 
from  the  abdomen  into  the  scrotum,  the  arteries  become  gradually  lengthened. 

Phrenic  Arteries. 

The  Phrenic  Arteries  are  two  small  vessels,  which  present  much  variety  in 
their  origin.  They  may  arise  separately  from  the  front  of  the  aorta,  immediately 
below  the  coeliac  axis,  or  by  a  common  trunk,  which  may  spring  either  from 
the  aorta,  or  from  the  cceliac  axis.  Sometimes  one  is  derived  from  the  aorta, 
and  the  other  from  one  of  the  renal  arteries.  In  only  one  out  of  thirty-six 
cases  examined,  did  these  arteries  arise  as  two  separate  vessels  from  the  aorta. 
They  diverge  from  one  another  across  the  crura  of  the  Diaphragm,  and  then 
pass  obliquely  upwards  and  outwards  upon  its  under  surface.  The  left  phrenic 
passes  behind  the  oesophagus,  and  runs  forwards  on  the  left  side  of  the  oeso- 
phageal opening.  The  right  phrenic  passes  behind  the  liver  and  inferior  vena 
cava,  and  ascends  along  the  right  side  of  the  aperture  for  transmitting  that 
vein.  Near  the  back  part  of  the  central  tendon,  each  vessel  divides  into  two 
branches.  The  internal  branch  runs  forwards  to  the  front  of  the  thorax,  sup- 
plying the  Diaphragm,  and  anastomosing  with  its  fellow  of  the  opposite  side, 
and  with  the  musculo- phrenic,  a  branch  of  the  internal  mammary.  The  exter- 
nal branch  passes  towards  the  side  of  the  thorax,  and  inosculates  with  the  in- 
tercostal arteries.  The  internal  branch  of  the  right  phrenic  gives  off  a  few 
vessels  to  the  inferior  vena  cava ;  and  the  left  one  some  branches  to  the  oeso- 
phagus. Each  vessel  also  sends  capsular  branches  to  the  suprarenal  capsule 
of  its  own  side.  The  spleen  on  the  left  side,  and  the  liver  on  the  right^  also 
receives  a  few  branches  &om  these  vessels. 

LuuBAB  Arteries. 

The  Lumbar  Arteries  are  analogous  to  the  intercostal.  They  are  usually 
^our  in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly 
!■£  right  angles  with  that  vessel.  They  pass  outwards  and  backwards,  around 
he  sides  of  the  body  of  the  corresponding  lumbar  vertebra,  behind  the  sympa- 
betic  nerve  and  the  Psoas  muscle  ;  those  on  the  right  side  being  covered  by 
l»«  inferior  vena  cava,  and  the  two  upper  ones  on  each  side  by  the  crura  of  the 
diaphragm.  In  the  interval  between  the  transverse  processes  of  the  vertebrse 
>^cn  artery  divides  into  a  dorsal  and  an  abdominal  branch. 

The  dorsal  branch  gives  oS,  immediately  after  its  origin,  a  spinal  branch,  which 
'^ters  the  spinal  canal ;  it  then  continues  its  course  backwards,  between  the 
'■"aDBverse  processes,  and  is  distributed  to  the  muscles  and  integument  of  the 
^ack,  anastomosing  with  each  other,  and  with  the  posterior  branches  of  the 
^tercostal  arteries. 
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The  spi'ndl  ftrancA.  besides  suppIjriQg  ofTsets  which  run  along  the  nerveii 
the  dura  mater  and  Cauda  equina,  anastomosing  with  the  other  Bpinal  a^tc^il•^ 
divides  into  two  branches,  ooc  of  which  uaoends  on  the  posterior  surface  of  tha 
body  ot  the  vertebra  above,  and  the  other  descends  on  the  poitterior  surface  of 
the  body  of  the  vertebra  below,  both  vcaseUanaatomoHin^  with  similar  braDches 
from  neighboring  spinal  arteries.  The  inosculations  of  these  vessels  on  cacli 
side,  throughout  the  whole  length  of  the  Bpine,  form  a  series  of  arterial  archei 
behind  the  bodies  of  the  vertebrte,  which  are  connected  with  each  other,  arnl 
with  a  median  longitudinal  ve&sel,  extending  alnng  the  middle  of  the  postertvr 
surfaoe  of  the  bodies  of  the  vertebrae,  by  transverse  branches.  From  these 
Tessels  offseta  are  distributed  to  the  periosteum  and  bones. 

The  nbdonunal  branches  pass  outwards,  behind  the  Quadratus  Lamborum,  tU 
lowest  branch  occasionally  in  front  of  that  muscle,  and,  being  continued  bctweea 
the  abdominal  muscles,  anastomose  with  branches  of  the  epigastric  and  in- 
terual  mammary  in  frojU,  the  iutcrcostals  above,  and  those  of  Uie  ilio-lumbftt 
aud  circumllux  iliae  beliru;. 


MtDDLE  Sacrai.  Arteries. 

The  Middle  Sacral  Artery  is  a  small  vessel,  about  the  size  of  a  crow-quill, 
which  arises  from  the  back  part  of  tliaaorla,  just  at  its  bifurcation.  It  descends 
upon  the  last  lumbar  vertcnra,  and  along  the  middle  line  of  tho  front  of  the 
sacrum,  to  the  upper  part  of  the  coccyx,  where  it  auaslumoaes  with  the  laterul 
sacral  arteries,  and  terminates  iu  a  minute  branch,  which  run.s  down  to  the 
situation  of  tho  body  presently  to  be  described  as  "Tjuschka's  gland."  From 
it,  brauches  arise  whicn  run  through  the  meso-roctum,  to  sujjply  the  posterior 
surface  of  the  rectum.  Other  branches  are  given  off  on  each  aide,  which 
anastomose  with  the  lateral  sacral  arteries,  and  send  off  small  of&eta  wliicli 
enter  the  anterior  sacral  foramina. 

QKOfyml  Qland,  or  Lusdikn's  Olan-L — Lying  near  the  tip  of  the  coccyx,  ia 
a  small  tendinous  interval  formed  by  the  union  of  the  Levator  Ani  muscles  of 
either  side,  and  Just  above  the  coccygeal  attachment  of  the  Sphincter  Ani,  if  s 
email  conglobate  boitv,  about  as  large  as  a  lentil  or  a  pea,  tirsl  described  hr 
Luschka,'ftnd  named  by  him  iha  corajijcal  glaml,  but  the  real  nature  and  osesm' 
which  are  doubtful,  nor  does  it  seem  at  present  certain  that  it  always  existi. 
Its  most  obvious  connections  are  with  the  arteries  of  the  part.  It  reocdves 
comparatively  large  branches  from  the  middle  and  lateral  sacral  artene^  aod 
its  i^lructure,  accordlog  to  Julius  Arnold,*  consists  in  great  mcasoro  of  diUted 
arterial  vessels.  On  this  account  Arnold  proi>oses  to  call  it  not  a  gland,  hut 
"glomerulus  arterio-coccvgeus."  It  is  sometimes  single,  sometimes  formed  <A 
several  lobes,  surroundei^f  by  a  very  definite  capsule,  into  which  the  sympathetic 
filaments  from  tho  ganglion  impar  are  to  be  traced,  and  in  which  they  are  sai<i 
by  some  observers  to  terminate.  The  structure  of  the  body  is  composed  of  it 
Dumber  of  cavities,  which  Luscbka  believes  to  be  glandular  follicles,  but  which 
are  regarded  by  Arnold  as  fusiform  dilatations  of  the  terminal  branches  from 
the  middle  sacral  artorie«.  Nerves  pass  into  this  little  body  both  from  the 
sympathetic  and  from  tho  fif^h  sacral,  and  in  the  interstices  of  t6e  lobola  nerra' 
cells  are  described. 

This  body  has  been  variously  regarded  as  an  appendage  lo  the  nerrotu  or  to 
the  arterial  system.  Tho  former  seems  to  be  Luschka's  view,  the  latter  i* 
Arnold's.    Arnold's  view  is  supported  by  tha  observation  of  Dr.  Maoftliiter,' 

'  Dvr  Himanhang  unti  die  SiettMdrUae  dfli  Xtnschen,  B«rlia.  1860 ;  Analomit  tin  Jfoudkoh 
Tnbinm-ij.  IHM.  vol.  ji.  lit.  2.  p.  187. 

*  Tirchow,  Arch.,  1801,  5,  ft;  k«  also  KraoK  aad  Mefer  in  Ueolfl  and  PIbUbKa  JSdbek./-, 
rat.  Mfiliun. 

■  JirilisK  Medical  Joumai,  Ju.  11, 1668. 
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tat  he  has  fouud  in  several  binls  the  middle  sacral  arteries  terminating  in  a 
bunch  of  inierliiuiiig  and  anustumoaing  capillaries,  but  without  any  capsule,  and 
it  is  rendered  in  the  highest  degree  probable,  if  Arnold's  observalioa  be  correct, 
that  several  email  saccular  bodies,  of  a  somewhat  similar  kind,  may  bo  found 
connected  vith  the  middle  sacral  artery. 

For  a  more  detailed  duscription  of  this  body,  we  would  refer  to  the  elaborato 
Moount  in  "  Luschka's  Anatomic,"  and  to  the  authorities  quoted  in  Dr.  Ma«»l- 
iater's  paper,  as  well  as  to  a  monograph  by  Dr.  W.  Mitchell  JBanks,  reprmtc<' 
in  1867  from  the  "Glasgow  Medical  Journal." 

^^  Common  Iuac  Abtbbibs. 

The  abdomina!  aorta  diTidea  into  the  two  Common  Iliac  Arteries.  The  bifur- 
cation usually  takes  place  on  the  left  side  of  the  body  of  the  fourth  lumbar 
vertebra.  This  poiut  correspondtt  to  the  left  side  of  the  umbilicus,  and  is  on  a 
level  with  a  line  drawn  from  the  bighctjt  point  of  one  iliac  crest  to  the  other. 
The  common  iliac  arteries  arc  about  two  inches  in  length;  diverging  from  tho 
termination  of  the  aorta,  they  pass  downwards  aud  outwards  to  the  margin  of 
the  pelvirt,  and  divide  opposite  the  intervertebral  substance,  between  the  last 
lumbar  vertebra  and  tho  sacrum,  into  two  branches,  the  ejctcmftl  and  internal 
iliac  art«ries ;  the  former  supplying  the  lower  extremity ;  the  latter,  tho  Viscera, 
and  parietes  of  the  pelvis. 

The  rt(ffu  cfmmon  iliac  is  somewhat  larger  than  the  left,  and  passes  more 
obliquely  across  the  body  of  the  last  lumbar  vertebra.  In  front  of  it  are  tho 
peritoneum,  the  ileum,  branches  of  the  sympathetic  nerve,  and,  at  ita  point 
of  division,  the  ureter.  Behind,  it  is  separated  from  the  last  lumbar  vertebra 
by  the  two  common  iliac  veins.  On  \in  outer  side,  it  is  in  relation  with  tho  in- 
ferior vena  cava,  and  right  common  iliac  vein,  above;  and  ihe  Psoas  Magnus 
masole  below. 

The  If/t  comvttm  iliac  is  in  relation,  in  front,  with  the  peritoneum,  brancheft 
of  tho  sympathetic  nerve,  the  rectum  aud  superior  hamorrhoidal  artery;  and  is 
crossed,  at  \Xa  point  of  bifurcation,  by  the  ureter.  The  left  common  iliac  vein 
lies  partly  on  the  inner  side,  and  jiart  beneath  the  artery ;  on  ita  outer  side,  the 
artery  is  in  relation  with  the  Vaaas  Magnus. 

Brancltra.  Tho  common  iliac  arteries  give  off  small  branches  to  the  perito- 
neum, I'soas  muscles,  ureters,  and  tlie  surrounding  cellular  membrane,  and 
^ctiaaioDally  give  origin  to  the  iliolumbar,  or  renal  arteries. 

PuAN  OF  THE  Relations  or  the  Common  Iliac  Auteries. 


In  f rout. 
Periloneam. 
Bnall  ioU-iiiDei). 
BrmpinWUc  ncrrca, 
Urtter. 


In/rtnit. 
Peri  t  out' I]  m. 

Recto  m. 

8np«rior  hs-morrhuidal  Brtttij. 

Dteter. 


Ouifr  $ide. 
Venn  em'ft. 
Ritfht  cvmnioa 

iliiic  vein. 
FnoM  musclo. 


/atMT  m'de. 

Left  ODnmoa 

iliac  veia. 


Brhind. 
Left  i-ommoa 


Psofts  miucla. 


S^hiitd. 
Bigbt  aail  Left  eommoo 
iliac  veiiu. 

Pec«itaritie».  The  pnint  tif  ongtn  vuie»  sccordinfr  to  the  biroreaiion  of  the  aorta.  In  tbrt>e> 
foorths  of  n  larfre  number  of  cases,  the  norta  birurciilei]  either  upon  (he  fourth  Itiniliar  vertebra, 
or  tipoii  tb«  ininrrerlohml  dink  between  It  and  The  flflh  ;  tho  biforcatinn  hv\n^.  in  one  case  oat 
of  nioe  below,  ntirt  ia  one  nut  of  eleven  above  this  puiut.  lo  ten  out  of  erery  thirteen  casca, 
the  reMt'l  hifurcun'<l  within  hnlf  an  inch  above  or  below  the  lerel  of  the  crest  of  the  iliutn; 
mure  b^ueDtly  bvlow  tb^o  aUvxe. 


i 


MS 


artbhies. 


Tho  point  o/divittoH  U  subject  to  (rreAt  vnrifAy.  In  twotbirda  of  a  targs  Danii1>er  t 
it  was  Detwecii  the  Ibhi  IuiuImu-  VL'rk-l>ru  ami  ibc  upper  Irarilcr  of  the  sacrum ;  being  abow  iLtt 
point  in  (Fue  <:]uii!  out  of  viuliL,  huiI  liclitw  il  iu  dui-  ciute  out  of  liix.  The  l«fl  cuinnos  iliu 
artery  (iivi*l«s  Iowlt  duwn  ui'*po  frcqiifnily  thua  thi?  riRlil. 

Tbo  rcEoTive  Icfi'jth,  nlsw,  nf  the  two  (omiuon  iliiic  urtcrivsi  van>ii.  The  rt|fhl  commoil  iliu 
was  lon^t  in  sixty-lhrcu  cuca ;  the  Itfc,  id  Sllf-twu :  vbilst  ihtiy  wore  btitb  cqnal  in  tiflT-ttin*. 
Tbe  leofflh  of  tliu  arlurirji  vurinl  iu  five^vvvatba  uf  ibi;  ciuhmi  vxainiDtsI,  frutn  an  U)c&  inil  I 
bitlf  to  three  tDch«s ;  in  abmu.  hiilf  of  the  rcaia.lnin]t  casps,  they  arton  was  loDger  ;  ami  in  the 
other  bttir,  Bbort«r ;  the  minimum  U'li^tli  bi'lDg  \eBS  than  half  an  lucb,  lli«  makimum  fovr  utt « 
hair  iQch^a.  In  one  tnaiaoco.  rbi.'  rlftht  common  Uinc  woa  fonnd  vantiag,  the  exluroftl  and  liK 
tcrnal  ilincti  unxhi^'  (liru<;lJy  from  tlie  aurla. 

tiunjirid  Amitomi/.  The  ap^jlicntiuci  of  a  liifjturp  to  the  common  iliac  artery  may  lie  TVqDind 
on  account  of  auourism  or  hiMiiorrha^e,  impIicuUD^  Ihit  o&teraij  ur  iDitmal  ilia(.'t),or  on  ncroniit 
of  Acinoilurr  hotaorrlmire  iifliir  umjintalmii  v(  the  (bi|;h  fai)rb  uji.  It  has  b«.-eD  seeii  thai  Uii> 
vrigin  of  Ihifl  vcssrI  corrt-aponil^  to  ih^.  left  Btdu  of  the  Dmbilicaa  on  a  krcl  with  a  Mar  ilnwn 
frura  lUn  hitihi'-Kt  jxiini  of  vnv  iliiu;  cn-st  lu  Die  oppoaite  one.  ami  itit  roorae  lo  a  lin«  exleodia^ 
fruin  ihc  left  aide  of  the  umbilicus  doHnwardfl  tnvarda  the  middlo  of  Foupnrl'n  lignmcnt.  Tli* 
line  i>f  iuriMK'n  riH)uirciI  in  th»  firxt  «ti'|w  of  gui  i)[KfratioD  for  swcurue  Ihia  vc*»«-l,  wouM  ma- 
terlully  ikncnd  upon  the  nalure  of  the  discaso,  If  the  sarpeon  select  «ie  iliac  region,  a  ctrmi 
iacUion,  nKnul  fim  in<^^bo)i  in  k-nath.  iimy  bf  nnuJr,  commi-aciu^  on  lh«  lefl  aiiiw  of  iho  nmbiliiruL 
carried  oiitwarila  lowanis  thi- nnlcrioT  aupcrior  iliac  !ipinc.  and  thro  alonjr  the  npper  bonlfftJ 
I'oujiurt's  liguuicut,  us  far  ax  ito  ULddle.     But  if  the  aauuriaiiiiU  tumor  should  extend  bi^h  vy 
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io  the  abdomen,  niooK  the  external  iliac,  it-  is  belter  to  select  the  aide  of  the  ahdoroeB.  appmch 
me  till'  nrtorv  from  nhnvc.  bv  mahinj;  nn  in^mon  fmm  four  to  five  incbrs  iu  jitik'tb.  rmm  atrmit' 
two  iDk.'hi-«  itliove  nod  to  Llie  Wt  uf  the  umbilicus. carried  oatiurds  iu  acBrTeddirocliaobinap)* 
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.ratrar  r^iMi,  Ani  lermtnaliaE;  &  Utile  below  the  anterior  Biiperinr  iliac  ipioe.  Tlie  abdomiDal 

lies  ^in  i'itbor  cai-cl  having  bei'D  ctiutioudly  (livtdod  JD  8iicci-)^-'ioD,  ihv  tnuixvuraalis  fascia 
be  carefully  tut  lliroujcb.  and  the  peritoiM>aiii.  iDgfther  with  Ihc  ureler,  Heparatpi]  from  th« 
rterv.and  pushod  wide;  the  mcro-iliac  urticulalian  muni  tfaen  l>cfi*lt  for, and  upun  H  tliiiTe«M>l 
ill  be  f«lt  pulffntiDir,  and  may  b«  fiillv  t^xptwd  id  vh>tkv  cooDtH'tion  with  iu  occoiDputTUiif 
eia.  Od  the  right  side,  both  cummoD  itiar  veina,  as  vrll  oa  ihe  inlcrinr  vpna  cbth,  ftru  id  cIom 
MUMCtiOD  with  tli«  «rt«ry,  and  miwt  K-  carofnlljr  avoidH.  On  tW  l-'fl  «»!«,  th«  vein  lUinally 
ea  OD  Ibe  inoDr  side,  and  bi-hiod  tfau  nnery  i  bui  it  orcaflionall^  huppcn'  that  ihc  two  commnn 
mo  witu  arv  joined  od  Uie  Ml  in!*t«ad  of  thv  Hfcfat  side,  which  wiviM  udd  much  to  the  difO- 
i\tj  of  nn  oncmlinn  in  ench  a  coap.  Tbe  common  ili^  anciy  mnv  he  no  short  thai  dan^r  uuiy 
a  apprebvoucd  ftoio  ei:coadar>'  bumoirloRC  if  *  liBiiture  is  applied  to  il.  It  wovlil  be  prefer- 
ile,  tn  itacb  a  cnae.  to  tie  both  the  nti^niAl  nnd  intorn:it  iliacn  acAr  their  Ariffin. 
Collaterat  CircnUifion.  The  priocipnl  affvoU  Id  carryiOK  on  the  collateral  circnlntion  aftvr 
le  application  of  a  ligature  to  the  common  iliac.  at«.  Ihc  (inftstomows  of  the  h^mnrrlioi^lnl 
ranches  of  ihe  iatornitl  iliac,  with  the  superior  b^morrboidai  from  the  iufenor  njescnlvric ;  thu 
lastomOMS  of  Iho  QtoriDi'  and  ovariaa  arteries,  and  of  the  vosicftt  ar1«rio4  of  oppo9it«  eidca ;  of 
M  Ut«ral  sacral,  with  the  middle  sacral  artery;  of  lh«  cpigaatric,  with  Iho  inlcmal  mammaiT, 
iferior  Intercostal,  and  lumbar  arteries;  of  the  ilio- lumbar,  with  the  last  lumbar  artery;  of  the 
Btumtor  art«r^.  by  mcuiu  of  its  puliio  branch,  with  the  vessel  of  the  opposite  side,  sod  vttb 
"  iatcnial  cpigoairic;  and  of  the  gluteal,  with  the  posterior  broDches  of  the  sacral  artcriea. 
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Lnter-val  Iliao  Artkby.    (Fig.  294.) 

The  Internal  Tliac  Artery  auppliea  the  walls  antJ  viscera  of  tho  pelvis,  the 
enerauve  organs,  and  inner  side  of  tlie  tbigb.  It  is  a  short,  thick  vessel, 
paaller  than  the  external  iliac,  and  about  an  inch  and  a  half  in  length,  vrhiob 
rises  at  the  point  of  bifurcation  of  the  common  iliac;  and,  passing  clownwards 
3  the  upper  m.wgin  of  tbe  great  sacro-sciatic  foramen,  divides  into  two  lar^c 
rtiuktf,  au  anterior  and  posterior;  a  partially  obliterated  cord,  the  hvpogaatrio 
rlery,  extending  from  the  extremity  of  the  vessel  forwards  to  the  bladder. 

Relation.  In  front,  with  the  ureter,  whioh  separates  it  from  the  peritoneum. 
behind,  with  the  internal  iliac  vein,  the  Inmbo-sacral  nerve,  and  Pyriforrais 
luscle.     By  its  outer  eide,  near  it^  origin  with  the  Piwas  inascle. 

Plan  of  the  Relations  of  the  iNTKRyAL  Iuac  Abtest. 

Jn  front 

r«ritoDeum. 
Ureter. 


'to«a  MognoB. 


InterDol  iliac  vein. 
Lnmbo-eacral  nerve. 
I'yrifonDia  musclt*. 

In  Ote  /oeluSf  the  interoal  iliac  artery  (liypogastnc)  is  twice  as  large  as  the 
ixternal  iliac,  and  appears  to  bo  the  continuation  of  the  common  iliao.  Passing 
brwarda  to  the  blaadcr,  it  ascends  along  the  side  of  thiU  visons  co  its  stimmit, 
0  vbicb  it  gives  branches ;  it  then  pusses  upwards  along  the  back  part  of  the 
interior  wall  of  the  abdomen  to  tbe  umbilicus,  converging  towards  its  fellow  of 
he  opposite  side.  Having  passed  through  tbe  umbilical  opening,  the  two  ar- 
eriea  twine  round  the  umbilical  vein,  forming  with  it  theambilical  cord;  and, 
iltimately,  ramify  in  the  placenta.  Tho  portion  of  the  vessel  within  the  ab- 
lomea  ia  called  tbe  hypogastric  artery ;  and  that  external  to  that  cavity,  the 
Lfnbilioal  artery. 

At  hirlh,  when  the  placenta!  circulation  ceases,  that  portion  of  tho  hypogaatrio 
rtery  which  extends  from  the  umbilicua  to  the  summit  of  the  bladder,  con* 
racts,  and  ultimately  dwindles  to  a  solid  fibrous  cord;  tbe  portion  of  the  same 
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-sel  extenfling  from  the  sunimit  of  the  bladder  to  TPitliin  an  inch  «nd  a  holf 
of  il8  origin  is  net  totally  impervious,  though  it  becomes  considerably  reduced 
in  size;  and  nerves  to  convey  blood  to  the  bladder,  under  the  name  of  the 
superior  veatcal  arierj. 

Ftculiaritict.  aa  rfjariU  Im-jih.  To  two-lhinls  nf  a  Urge  numWr  of  cur».  tbc  Iciifitli  of  lln 
internikl  iliac  v&ricd  l)elWM-ii  tm  inch  and  a  hiilf;  id  tbe  renmiDinjf  tlurd.  it  wan  luure  frrqacnllT 
ludLrer  tkaa  Ehortcr.  thv  maxinium  li-u^lh  hvm^  ifanie  iochca,  ifav  luiaiinuin  biUf  lui  mch. 

'I&G  )<>ngtbs  of  ibe  coiuriod  4ncl  internal  iliac  art^riea  bear  aa  inver>«  pruporttMU  Im  K»Kh  olber, 
thu  iDttnul  iliac  Brtery  bcin^  bug  vrbt'D  ilii!  <!umniun  iliac  is  iJinrl,  and  vice  ver*a, 

A*  rrijiiTil*  it»  plact  of  (iiiinuH.  Tbe  [»l)u:e  of  dimian  nf  the  iul^mal  tlLac  VKrift  betw«M 
ihr  upper  nurfrin  of  the  sncram.  and  tl«'  appi-r  border  of  iho  ^acro-sciutir  fnrdmen. 

Tbe  urterws  of  lb«  two  Kide*  in  a  seriea  of  caaei  ofleo  diflervd  iu  Icngtb,  bat  Dvitbvr  WkWA 
CODstaotly  to  ciceed  the  other. 

Suryical  A  mtfiimj/.  Tlie  application  of  a  lifrntore  to  tbft  intcnial  iliac  arte rv.  BiaT  b«  rp«{iiij«il 
in  caaes  nf  anenriitni  or  hemorrhn^  nffectiDfr  one  of  ita  hmnrheH.  Tbe  Tesitel  ma^  be  firraml 
by  ninkiufi  nn  iDci>>ios  tbroagb  ihv  tibdomiDnl  |>ariet<^  in  the  iliac  rrgion.  in  u  din-^-tion  and  t« 
an  extent  Rimitar  to  ibat  for  tecurini^  the  common  iliac;  the  transTcraalis  Cuici*  hariiig  bMH 
cautiously  dividvd,  and  Ui«  pcritoaeum  pushvd  inwards  from  thv  iliMi  Iwn  towards  the  pvWii, 
Ihc  fio^r  may  frel  tbe  paUnlioD  of  the  cit,cmal  iliac  at  the  holioro  of  tbe  vonnd  ;  and.  hr  tracilw 
this  TCMBd  upwards,  the  ioterual  iliac  is  atriveO  at.  opposite  llie  eacro-iliac  articulatjoo.  It  choglj 
be  remembered  that  the  voio  lit.'S  behind,  and  on  the  ri^ht  nide.  u  little  rziemal  to  tbe  artery,  sait 
in  clow  contact  with  it;  tbe  arvter  and  peritoaeoin,  which  lie  iu  front,  must  also  be  avniM. 
The  deeree  of  facility  in  applying  a  lij^liire  to  ibis  Tewwl  will  mainly  depend  upon  iXa  kogtlL 
]t  faa*  been  seen  that,  iu  the  great  majority  of  the  caees  exaoiioed.  tbe  artery  waa  short,  rary- 
in^  from  an  inch  to  an  ioch  and  a  hiklf;  in  thes<.-  cases,  the  artery  ts  deeply  seated  Id  the  pelris; 
«beti,  on  the  contrary.  Ihtt  re»»('l  \»  longer,  it  ih  foiiitd  partly  above  that  cantr.  If  th«  artery  ts 
very  short,  o^  oecusiuouUy  haupciiii.  il  would  bo  prefi-ruble  to  apply  a  Ugularo  to  tbe  ci>ffiDMi 
Uiac,  or  upon  the  extcnml  and  iciternul  itiiics  at  their  origin. 

CiMittrrai  Ctrcutali'i*.     In  Mr  Dwen'a  di^flcctioD  of  a  case  in  which  the  internal  iliac  arl^ 
had  been  tii^d  by  £tuTeD»  tun  yoars  beforv  death,  f<fr  aneurism  of  tbe  sciatic  arterv,  tbe  laleraal 
iliac  nrn-i  Umul  iin|R'rviuTiii  fur  nbuut  an  inch  nliove  Ibe  point  where  tbft  liftature  bndt>een  applied: 
but  the  oblitcratioa  did  not  extend  to  the  origin  of  the  cktenial  Iliac,  as  thu  iliolumbar  arlen 
aroxe  jiiMt  utxive  this  point.     IM<>w  tbe  point  of  oblileraliou,  the  artery  i«aained   ita   aatafaJi 
diameter,  and  continued  so  for  half  aa  inrh  ;  the  obturator,  lateral  Mcral,  and  ^InicaL  arising  is 
■nccewioD  lh>Dl  the  latter  portion.     The  nbtanitor  artery  w>u  eitlinly  oblitented.     The  lalerml 
Moiml  artery  wa4s8  large  as  a  crow's  qaiti,  undhod  a  very  free  anaittomusts  with  the  arti-rTurtht 
oppoBiteaidie,  and  with  the  middle  sacral  artery.  Tbo  sciatic  artery  was  culirch-  obliterated  at  far 
•Rita  point  of  cooDeciioti  wilhlbc  aneuri«ninl  tumor;  but.  on  the  distal  aide  of  the  mc,  it  was  con- 
tinned  down  alon^f  tbe  back  uf  the  tbi^b  nearly  or  targe  in  tiisc  as  the  femoral,  being  per^ioai 
alioot  no  inch  below  tbe  sac  by  rcceiviti)^  no    ana^tomntiing  veme]  from   the  profunda.'     In  ad- 
dition to  th<!  above,  the  circulation  in  the  parta  aupplied  bv  th«  intemaliliac  woald  be  carhrd  oa 
fay  the  aiiuslomows  of  the  uterine  and  ovarian  arteries  ;  nl  tbe  nppoaite  veaieat  artertea  ;  of  tiM 
hsioorrbfvidal  hrancheK  of  the  internal  iliac,  with  those  from  the  lurprior  mesenteric  :  of  ibr  oh- 
tiinttor  artery,  by  meaoH  of  its  pubic  branch,  with  the  Te»M!l  of  tlu-  op|)oitil«  side,  and  with  thr 
epigastric  and  inlemni  circumflex ;  hr  the  anastomoHcs  of  the  circomttt x  and  pcrforatttig  braochM 
of  the  femoral,  with  the  «ri»tic;  of  tfie  gluteal,  wilh  tbo  poslennr  bmnchx-n  of  IhencnilartrriM: 
of  the  iho-lumbor.  with  the  lotit  lumbar;  nf  the  lateral  ancntl,  with  the  middle  sacrml;  swl  b|  ik 
anastomowji  of  thu  circumllex  iliac,  with  the  ibo-lumbar  and  gluteal. 

Branches  of  tub  Intkrn.\l  luxa 


I 


From  the  Posterior  Thntk. 
Gluteal, 
Itio-liimbar. 
Lateral  sacraL 


f^om  the  Anterior  TWnJt. 

Superior  vesical. 

Middle  vesical. 

Inferior  vesical. 

Middle  hsemorrhotdal. 

Obturator. 

Internal  pudic. 

Sciatic. 
T  f  J  i  Ulerioo. 
^"/'^"^■j  Vaginal. 

The  superior  vesical  is  that  part  of  the  fcctal  hypogastric  orterr  which  rej 
pervious  afVer   birth.     It   tixtcnda   to   the  aide  of    the   bladder,  dititril 
numerous  branches  to  the  body  &nd  fuudoa  of  the  organ.     Froro  ooc  oi 
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OBTURATOR. 

"a  slender  vessel  is  derivecl,  which  nccompanies  the  v&r  deferens  in  ita  course  to 
the  tc.stb,  wliere  it  anastomosea  with  the  spermatic  artery-  This  u  the  artert/ 
0/  the  oai  dt/trttvi.     Other  branches  supply  the  ureter. 

The  midtlle  vaicle,  usually  a  branch  of  tho  euiierior,  is  distributed  to  tholmse 
of  the  bladder,  and  under  surface  of  the  vcsiculffi  itcminales. 

The  in/trior  istsicle  arisen  from  the  anterior  division  of  the  internal  iliac,  in 
common  with  the  middle  hiemorrhoidnt,  and  ia  distributed  to  the  hose  of  the 
bladder,  the  prostate  gland,  tfnd  vesiculce  seminaleti.  The  brauches  distributed 
to  the  prostato  communicate  with  the  corresponding  vcsnel  of  tho  opj^vositc  ^*ide. 

The  middle  hsemorrfiaidat  arttry  usually  arises  together  with  the  preceding 
vessel.  It  supplies  the  recluin,  auostoinosiug  with  the  other  hEcmorrhoidal 
arte  ri  03. 

The  vleriTK  artcnj  passes  downwards  from  the  anterior  trunk  of  the  internal 
iliac  to  the  nerk  of  the  uterus.  Ascending,  in  a  tortuous  course,  on  the  side  of 
this  viscus,  between  the  layers  of  the  broad  ligament,  it  distributes  branches  to 
its  substance,  anastomosing,  near  its  termination,  with  a  branch  from  the  ova- 
rian artory.  Branches  from  this  vessel  are  aUo  distributed  to  the  bladder  and 
ureter. 

The  vaffiiuiX  arUry  is  aoalogoas  to  the  inferior  vesical  in  the  male;  it  descends 
upon  the  vagina,  supplying  its  mucous  membrane,  and  sending  branches  to  the 
neck  of  the  bladder  and  contiguous  part  of  the  rectum. 

The  obturator  artery  usually  arises  from  the  anterior  trunk  of  the  internal  iliac, 
frequently  from  the  posterior.  It  passes  forwards  below  the  brim  of  the  pelvis, 
to  the  canal  in  the  upper  border  of  the  obturator  foramen,  and  escaping  from 
the  pelviccavity  through  this  aperture,  divides  into  an  interniil  and  an  external 
branch.  In  the  pelvic  cavity  this  vessel  lies  upoathe  pelvic  fascia,  beneath  the 
peritoneum,  and  a  little  below  the  obturator  nerve ;  and,  whilst  passing  through 
the  obturator  foramen,  is  contained  in  ;m  oblique  canal,  formed  by  tbo  horizon- 
tal branch  of  the  pubes,  above;  and  the  arched  border  of  the  obturator  mem- 
brane, bolow. 

i?rancAf<.  Within  the  pehu'i,  the  obturator  artery  gives  off  an  iliac  branch  to 
the  iliao  fussa,  which  su|)p]ie8  tho  boneaud  the  Iliacus  muscle, and  anastomoses 
with  tho  ilio-himbar  artery ;  a  vesical  branch,  whSch  runs  backwards  to  supply 
the  bladder;  and  apubic  branch,  which  is  given  off  from  the  vessel  just  before 
it  leaves  the  pelvic  cavity.  This  branch  ascends  upon  the  back  of  the  pubes, 
communicating  with  offsets  from  the  epigastric  artery,  and  with  the  correspond- 
ing vessel  of  the  opposite  side.  This  branch  is  placed  on  the  inner  side  of  tbo 
femoral  ring.  External  to  the  pdvis,  tlie  obturator  artery  divides  into  an  external 
and  an  internal  branch,  which  are  deeply  situated  beneath  the  Obturator  Exter- 
nus  muscle;  skirting  tho  circumference  of  tlie  obturator  foramen,  they  anasto- 
mose at  the  lower  part  of  this  aperture  with  each  other,  and  with  branches  of 
the  internal  circumflex  artery. 

The  internal  hrrnick  curves  inwards  along  the  inner  margin  of  tho  obturator 
foramen,  distributing  branches  to  the  Obturator  muscles,  Pcctincas,  Adductors, 
aud  Gracilis,  and  anastomoses  with  the  external  brauch,  and  with  the  intenial 
circumflex  artery. 

The  exUrnal  branch  curves  round  the  outer  margin  of  the  foramen,  to  the 
space  between  the  Qcmcllus  Inferior  and  Quadratus  Femoris,  wlicrc  it  anasto- 
moses with  tho  sciatic  artery.  It  supplies  the  Obturator  muscles,  atiastomoses, 
as  it  passes  backwards,  with  the  internal  circumflex,  and  sends  a  branch  tu  the 
hip-joint  through  the  cotyloid  notch,which  ramifies  ou  the  round  ligament  as 
far  as  the  head  of  the  femur. 

Ptniiiaritiea.  In  two  out  or  erery  three  cases  llis  obtorulor  nrijiM  from  the  inlemal  iliac; 
in  oQ«  esse  JD  3}  from  tbe  rpifputric  ;  sod  in  about  ooe  in  Keveotjr-lWQ  cu»^8  ><]'  two  rooU  rn>ni 
both  vessels.  It  &n!*»  in  atmnt  the  mxtm  proportion  from  the  cxtemul  iliac  RrUr;.  The  origin 
of  the  obl'triLtor  rrom  th«  L-ptgastric  is  not  comtnonly  foaad  on  bolh  sides  of  Ihu  rama  body. 

When  iht!  olilurator  artery  ariiies  at  the  froul  of  the  pclria  from  the  epigastric,  it  dfsccnds 
■Imoat  vertical!}*  to  tfac  upper  part  of  the  obtarator  foramen.     'IV  artery  in  ibis  course  u»u«U5 
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lies  in  cootnct  with  the  oxtcraal  iliac  vein,  nnil  nn  Ihc  outer  fii<l«  of  tlifi  remnral  tiag  {R|r.  3)&, 
1);  in  fliich  ctsex  itwonM  not  be  [?oiUorcn.<<l  in  the  npcratloa  for  ri-morKl  bi-raiii.  Ocruimtl);, 
bowever,  it  carvvs  inwurd^  uIodk  llir  Tn^  mnriiiu  of  Oimbcroat's  Umiint-iit  {Vig.  295,  J),  ud 
umlor  »ucli  cirGaii»t«noe.<i  woiiUI  almont  comptetcly  encircle  the  Deck  of  a  heminl  mc  (Hppoiiii; 
u  h«niitt  to  exist  ia  mek  •  caee),  luid  wguld  bu  in  grvKl  danger  of  being  wuwmIuI  if  mi  «| 
wu  perrormcd. 

Fig.  29.i. — Variations  id  Origin  and  Coartc  orOlilumlor  Alter;. 


1. 


2. 


The  Internal  Pndie  is  tlie  smaller  of  the  two  terminal  branches  of  the  ante- 
rior trunk  of  the  internal  iliac,  and  supplies  the  uxttiroul  organs  of  generatioa. 
It  passes  downwards  and  outward.s  to  tho  lower  border  of  the  ^roiii  sacro-sciaiia 
foramen,  and  emergea  from  the  pelvis  between  the  Pyriformia  and  Coccygeal 
Diuscles;  it  then  crosses  the  apine  of  the  iHchium,  and  re-enters  the  pvlrii 
through  tho  lessor  tsooro-aciatic  foramen.     The  artery  now  croaaes-  the  Obiu- 

Fig,  296.— The  Internal  Pudic  Artery  ud  it«  Bmnchti. 
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rator  Tnternus  mtiscle.  to  the  ramus  of  the  ischiam,  heinor  covered  by  iho  ol 
raiur  fa.-4cia,  aud  iiituaLed  about  att  inch  and  a  half  fVom  the  margin  of  th«  tii 
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it  tben  ascends  forwards  and  upwards  along  the  rnmiis  of  llie  iBcliium, 
the  posterior  layer  of  the  duep  ^'riueal  fascia,  and  runs  forwards  along 
the  inner  margin  of  the  ramus  of  the  pubea;  finally,  it  perforates  the  ajiterior 
layer  of  the  deep  periueat  fiuicia,  and  divides  iato  its  two  terminal  branches, 
the  dorsal  artery  of  the  penis,  and  the  artery  of  the  corpus  cavernosuaa. 

JiflatwM.  In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  (Vont  of 
the  I'yriformis  muscle  auu  sacral  plexus  of  nerves,  and  on  the  outer  side  of  the 
rectum  (on  the  left  side).  As  it  crosses  the  spine  of  tho  ischium,  it  is  covered 
by  the  Gluteus  Maximus,  and  great  sacro-Kciatio  ligament.  In  the  pelvis,  it  lies 
on  the  outer  side  of  the  isobiorectal  fossa,  uuon  tbe  surface  of  the  Obturator 
Int^rnua  muscle,  contained  in  a  fibrous  canal  formed  by  tho  obturator  fascin 
and  tbe  falciform  process  of  the  great  sacro-scialic  ligament.  It  is  accompanied 
by  the  padio  veins,  and  the  internal  pudio  nerve. 

J^cvtiaritiea,  He  intvniiil  imdic  i«  KonivliiDv«  HmnHrir  than  u»iin1,  or  hils  to  fiive  ofT  one  or 
two  of  iu  ntaal  fannchea;  in  purh  cobcb.  Ihr  dpfirioDr}*  »  F^npplicd  by  hrunrhcs  dorived  rroin  aa 
wlditiootl  vocm),  tli0  aec«»9ory  pudic,  which  gi-iifnillr  nriKCTi  frum  the  iitiiiti:  artery  bfforQ  it« 
ciil  from  the  groat  Bacro.6Ciatic  fonuniMi,  and  pnaRc.%  forwards  upar  tho  hmf.  of  iho  bladder,  oa 
tbe  upper  part  of  the  pro8l»t«  glaad,  to  Ihc  pi-riDtniD,  when;  i(  sives  off  th«  branches,  nsqally 
derir^o  from  the  pndic  artery.  Thp  defic-ipticy  most  fn^qaenily  nw.t  irith,  U  that  in  which  the 
[Dlcrool  padic  ?itd9  aa  the  arlvrj  of  the  bulb  ;  ihv  urter}-  of  tlic  cgrpan  caviTDusam  and  artcriii 
doraalia  pcniA  heiag  derived  from  Ihfi  ncces^orr  padic-  Or  the  padic  mar  tcnnfiuiti*  a?  the 
■aperflciai  penncal,  thQ  uterj'  of  (hv  bulb  being  derived,  with  tho  oiber  two  braoubcs,  from  the 
accessor;  vMsel. 

Tbe  rvUtioB  of  tbe  aecesHor/ pudic  to  the  prostate  glaod  and  nretbre  is  or  th«  greatest 
■ot«r«t  in  A  surtficnl  poiat  of  t1c«,  u  thia  vessel  Is  Id  dftogcr  of  being  wounded  in  the  Utcral 
opcrMioo  of  lithotoitif . 

Bratichit.  tri/Ai'n//j«/)iir/jti«,  the  internal  pudic gtvesofT several  small  branches, 
which  supply  the  muscles,  siicral  nerves,  and  pelvic  viscera.  In  the  periTieum 
tbe  following  branches  are  given  ofl':— 

Inferior  or  external  ha»morrboidaI. 
^_     Superficial  perineal. 
^V    Transverse  perineal. 

The  ejplernal  heemorrltoitlnl  are  two  or  three  small  arteries,  which  arise  from 
the  internal  pudic  as  it  pusses  above  the  tiiberosity  of  tlic  ischium.  Crossing 
the  iachio-rectal  fossa,  they  are  distributed  to  tho  muaoles  and  integument  of 
tbe  anal  region. 

The  auperjieial  perineal  artery  supplies  the  scrotum,  and  mnsclos  and  int^u- 
ment  of  the  perineum.  It  ari-;cs  from  tho  internal  pudic,  in  front  of  the  pre- 
ceding branches,  and  piercing  the  lower  border  of  tbe  deep  perineal  fascia,  runs 
aoiosa  tho  Transvorsus  Perinmi,  and  through  the  triangular  space  between  tho 
Aceelorator  Urina>  arvd  Erector  Penis,  both  of  which  it  supplies,  and  is  finally 
distributed  to  the  skin  of  the  scrotum  and  dartos.  In  its  ]>assage  through  tlio 
perineum  it  lies  beneath  the  superQoial  perineal  fascia. 

The  transverse  perineal  is  a  smalt  brancli  which  arises  either  from  the  inter- 
nal pudic,  or  from  the  superficial  perineal  artery  as  it  croascw  t!io  Transversus 
Periusei  muscle.  Piercing  the  lower  border  of  the  deep  perineal  fascia,  it  runs 
transversely  inwards  along  the  cutaneous  surface  of  tho  Transversus  Ferinoji 
muscle,  which  it  supplies,  as  well  as  tbe  structures  between  the  anus  and  bulb 
of  the  urethra. 

The  artery  of  the  hulh  is  a  large  but  ver/  short  vessel,  which  arises  iVom  the 
inierttal  pudic  between  the  twolayersof  the  deep  perineal  fascia,  and  pa.<sing 
nearly  transversely  inwards,  pierces  the  bulb  of  the  urethra,  in  which  n  rami- 
fies. It  gives  on  a  small  branch,  which  descends  to  supply  Cowper's  gland. 
This  artery  is  of  considerable  importance  in  a  surgical  point  of  view,  as  it  is 
in  danger  of  being  wounded  in  the  lateral  operation  of  lithotomy,  an  aocideut 
usually  attended  in  the  adult  with  alarming  hemorrhage.  The  vessel  is  some- 
times very  small,  occasionally  wanting,  or  even  double.      It  -tomctimcs  arises 

)m  the  internal  pudic  earlier  than  usual,  and  crosses  tb^  perineum  to  roach. 
S3 


Artery  of  the  bulb. 

Artery  of  the  corpus  cnvernosum. 

Dorsal  artery  o^  the  penis. 


V^  rTn  ^^^«i 
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tiie  Gluteas  Mnximus,  and  divides  iuto  branches,  whiqh  supply  tbe  deep  mas- 
cles  at  the  back  of  tlm  hip. 

Within  the  pthis  it  distributes  branches  to  the  Pyriforrois,  Ooooygciia,  and 
Levator  Aiii  muscles;  some  biemorrboidal  bmuchea,  whiclk  supply  the  rectum, 
and  ocuaijionally  tuke  the  place  of  tho  middle  liffiraorrhoidal  artery;  and  vesical 
bruiohee  to  the  base  and  neck  of  the  bladder,  vcsicula;  iicminalf:^,  and  prostate 
gland.  External  to  the  pelvis,  it  gives  off  tlie  coceygeal,  iultirior  gluteal,  comes 
nervi  ischladtci,  muscular,  ai;rl  articular  branches. 

Tbe  coccygeal  branch  runs  inwards,  pierces  the  great  sacro*8ciatto  Itgnmcnt, 
and  supplies  the  Gluteus  Maximus,  the  integument,  and  other  structures  ou  the 
back  of  the  coccyx. 

Tbe  inferior  gluteal  hrancli«s,  three  or  four  iu  number,  supply  the  Gluteus 
Maximus  muscle. 

The  comes  iiervi  IsckiaJid  is  a  long  glcndcr  vessel,  which  accompanies  the 
great  aoiatiu  nerve  fur  a  short  distance;  it  then  penetrates  it,  aud  runs  iu  its 
substance  to  tbe  lower  part  of  the  thigh. 

The  muicular  Irramhrs  supply  the  muscles  on  the  back  part  of  the  hip,  anas- 
tomosing with  the  gluteal,  internal  aad  external  circumflex,  and  superior  per- 
forating arteries. 

Some  articular  brancftes  are  distributed  to  the  capsule  of  the  bip-joJiit. 

The  GluUal  Artery  iit  the  largest  branch  of  the  iulernal  iliac,  and  appears  to 
'bo  the  continuation  of  the  posterior  division  of  that  vessel.  It  is  a  short, 
thick  trunk,  which  passes  out  of  the  pelvis  above  tbe  u[>per  "border  of  the 
.  Pyriformis  muscle,  and  immcilialely  divides  into  a  superftcial  and  deep  branch. 
Within  the  pelvis,  it  gives  oft'  a  few  muscular  branches  to  the  Ilincus,  l*yri- 
formi.^,  and  Obturator  Jnternus,  aud  just  previous  to  quilting  that  cavity  a  nu- 
trient artery,  which  enters  the  ilium. 

The  mperjicial  branch  passes  beneath  the  Gluteus  Maximus,  and  divides  into 
numerous  branches,  some  of  which  supply  that  muscle,  whilst  others  perforate 
its  tendinous  origin,  and  supply  the  integument  covering  the  po'sterior  surface 
of  the  sacrum,  anastomosing  with  the  posterior  branches  of  the  sacral  arteries. 

The  'leep  imach  runs  between  the  Gluteus  Medius  and  Gluteus  Minimus,  and 
subdivides  into  two.  Of  these,  the  superior  diviaion^  continuing  the  original 
course  of  the  ve^^el,  passes  along  tho  upper  border  of  the  Gluteus  Minimus  to 
tbe  anterior  superior-spine  of  the  ilium,  annatomosing  M'ilb  tho  circumflex  iliao 
and  ascending  branches  of  tho  external  circumflex  artery.  Tho  inferior  tliviaion 
crosses  the  Gluteus  Minimus  obliquely  to  the  trochanter  major,  distributing 
branches  to  the  Oluttii  muscles,  and  iuosculates  with  the  external  circumflex 
artery.     Some  branches  pierce  the  Gluteus  Minimus  to  supply  the  hip-joint. 

The  Uiihlumhar  Artery  ascends  beneath  tlic  Psoas  muwlc  aud  external  iliac 
Tesaela,  to  the  upper  part  of  the  iliac  fossa,  where  it  divides  into  a  lumbar  aud 
an  iiioo  branch. 

The  luvihar  branch  aupplies  the  Psoas  and  Quadratus  Lumborum  muscles, 
anastomosing  with  the  lust  lumbar  artery,  and  sends  a  small  spinal  branch 
through  the  intervertebral  foramen,  between  the  last  lumbar  vertebra  and  tho 
BBcrum,  into  tho  spinal  canal,  to  supply  the  spinal  cord  and  its  membranes. 

Tho  itiae  branch  descends  to  supply  the  Iliacua  Iniernua,  some  offsets  running 
between  tho  muscle  and  the  bone,  one  of  which  enters  an  oblique  canal  to 
supply  the  dJploe,  whilst  others  run  along  tho  crest  of  tho  ilium,  distributing 
branches  to  the  Gluteal  and  abdominal  muscles,  and  anastomosing  in  their 
course  with  the  gluteal,  circumflex  iliao,  external  circumflex,  and  epigastric 
arteries. 

The  Lateral  Saeral  Arieriea  (Fig.  294)  aro  usually  two  in  number  on  each, 
side,  superior  and  inferior. 

The  superior,  which  is  of  largo  sijte,  passes  inwards,  and,  after  anastomosing 
with  branches  from  the  middle  sacral,  enters  the  first  or  second  sncral  foramen, 
is  distributed  to  tho  contents  of  the  sacral  canal,  and  escaping  by  the  corres- 


i 


519 


ARTERIES. 


]->ondinf;  posterior  sacral  forameu,  supplies  the  &kia  and  muscles  od  the  donnn 
«1"  the  sacrum. 

The  iH/erior  hrarirh  passes  oblique]y  across  the  front  of  the  Pvriformia  mnacle 
and  sacral  serves  to  the  inner  side  of  the  aaterJor  sacral  foratnina,  desceuda  on 
the  frout  of  the  sacrum,  aud  auastoino^cs  over  the  roccyx  with  the  woro  media 
and  opposite  lateral  sacral  arteries.  In  its  course,  it  }!ives  off  braocbes,  which 
enter  the  anterinr  sacral  foramina:  these,  after  supplying  the  bones  end  mem- 
branes of  tlio  intt.Tior  of  the  spinal  canal,  escape  by  the  poi^terior  sncml  fora- 
mina, and  are  distributed  to  the  mttacles  aad  sktu  on  the  dorsal  surface  of  the 
sacra  m. 

ExTBRNjLL  Iluc  Artkrt.    (Fig.  294.) 

The  Kxternal  Iliac  Artery  is  the  chief  vessel  which  supplies  the  }ower  liilflH 
It  is  larger  in  the  adult  than  the  internal  iliac,  and  passes  obliquely  downnranff 
and  outwards  along  the  inner  border  of  the  Psoas  muscle,  from  the  bifurcation 
of  the  common  iliao  to  the  femoral  arch,  where  it  enters  the  thigh,  and  becomes 
the  femoral  artery.  Tlie  course  of  this  vc-wel  would  be  indicated  bv  a  line 
drawn  from  the  left  side  of  the  umbilicus  to  a  point  midway  between  the  ante- 
rior superior  spinous  process  of  the  ilium  and  the  symphysis  pubis. 

Rrlaiiims.  In  front,  wiih  the  jioritoneum,  subperitoneal  areolar  tissue,  the 
intestines,  and  a  thin  layer  of  fascia,  derived  from  the  iliac  fascia,  which  sur- 
rounds the  artery  and  vein.    At  its  origin   it  is  occasionally  crossed  by  the 

.ureter.     The  spermatic  vessels  descend  for  some  distance  upon  it  near  its 
irmination,  and  it  is  crossed  in  this  situation  by  a  branch  of  the  genito-croral 

tiierve  and  the  circumflex  iliac  vein;  tho  vas  deferens  curves  down  along  its 
Inner  side.  Behind,  it  is  in  relation  with  the  external  iliac  vein,  which,  at  the 
femoral  arch,  lies  at  its  inner  side;  on  the  left  side  the  vein  is  altogether  inter- 
nal to  the  artery.  Erte.mnfhj,  it  rests  against  the  Psoas  muscle,  from  which  it 
is  separated  by  the  iliao  fascia.    The  artery  rests  upon  this  muscle  near  Poo* 

fpart's  ligament.  Numerous  lymphatio  vessels  aud  glands  are  found  lying  on 
the  front  and  inner  side  of  the  vessel. 

Plam  op  tub  Relation's  or  tub  External  Iliac  Astebt. 


Jn  front, 
P4'ritoo»n).  intc^tioea,  aail  iliac  fascift. 


^.ie^i^o^^^^n»l  nerve. 


Nflor 

Fouparl's 


ic  vessels  und  glands. 


Older  ti'tfi", 
Pboob  Unguua. 
lliM  thicio. 


Jnturmdf.  

'Extcmal  iliac  veio  uad  ru  dpfcnU 
at  rcinont  Arch. 


[^ 

Behind. 
Kxtcniil  iliac  toIo. 
Psoas  MagDua. 

.^Kn^iirol  Anal'mtg.    The  applicntion  of  a.  lifcatnrc  to  the  »xt«nuil  iliac  may  tw  rmnirvdl 

oasvs  i'(  nD«iini>m  tif  thn  femoral  artery,  or  In  cases  of  Mcoadai^  krmoirba^.  afltr  IM  lauw 

.TMtcl  has  been  titid   for   puplil^al  aDeiiriRm.    TbiH  wmvI  may  l>e  aecorvd  la  any  part   of  Tt> 

Lcoorac,  pxcrptliijc  ocar  ila  nppcr  end,  wliicli  it«  to  be  avoided  on  accoanl  ot  the  proximity  nt  tbc 

Lgreat  ^Ih'ani  of  I'louil  is  ititf  iiiterual  iliitc,  and  Doar  iti  lower  end.  which  ^hoald  nUo  bu  avuidrJ 

loD  avconnt  nf  Ibe  proiimiiv  of  Ihn  cpipistiic  and  circnmflcx  iliac  veaaelo.     Oo«  of  tb?  cliirf 

pfiinta  Id  iho  pcrformauro  of  lliu  opt-'ratioB  is  to  «e<.'iire  Ihe  vpsmI  without  injon'  to  Un  p«ti1*- 

neum.     'I'ho  pati^-iit  bitvinK  bron  plar^d  in  the  rocnmbrot  positioo.  nn  InciriMt  eaonU  ba  BaAb, 

cumtnrnr.iptr  nelow  at  a  point  utioul  ihretMitiartcra  of  aa  inch  above  I'oqparVi  ligantat,  »ad  a 

little  extiTsal  to  iU  centre,  nnd  ninnini;  opwardi  and  ontwanla.  pamllcl  tu  PunpArl's  tigaBcflt. 

'to  a  poial  Above  ibc  anterior  supcriur  aplno  of  the  iliam.     Wbeu  llw  arlery  ii  dmpljrMilid, 


Bftfc  rftoiD  will  hp  rpqoirpil.  nml  may  lie  obuinr.1  by  enm'nfr  iho  inciwrvn  from  IIip  point  last 
Darned  iawardii  luwaHs  tb?  uiDbiUcas  fur  a  ebort  ditttuDvc ;  or.  ir  \hc  loiri^r  part  of  thf  nrtiTy  is 
(o  be  rciich«il.  Ib«  snrgcoD  may  commcni-c  the  mcieiioD  DOArer  the  inner  rna  of  FoiipAn>  lif^A- 
ment,  t«kin;ic  care  to  avoid  the  epigastric  arterv.  Aberoethy.  who  first  tied  this  artery,  mmJo 
hia  iocisioD  in  the  coarse  of  the  vts^'cl.  The  pnrrtsr  line  of  inelition  »elHied  is  of  U^»  tnomtot. 
provided  on  eas^  access  to  the  deeper  pitrtii  is  secured,  The  abdominal  muscles  and  IransTer^ 
aalia  fucia  bavuiif  b«en  cautiourly  divirliii.  the  ptritoneiim  iihuiild  b«  teuarali'd  frooi  the  iliiM 
foiiA  and  puslwd  towards  the  pclvia  ;  and  on  iutroduciuK  the  fin^^er  to  the  oottoni  of  the  woand 
the  arterjr  mar  be  (elt  pultnliD^  alunf;  lh(.<  inner  bord<'r  of  the  IVias  mnscle.  'Ilic  txtertml  iliac 
veto  is  fencrally  fouod  oa  the  ianer  Ride  of  the  artery,  nnd  must  be  caatiouly  sepamled  frcHii  tc 
lay  tlte  nnger«ai),  or  handle  of  the  knife,  and  the  aneuriKin  needle  shonld  be  introdueed  on  the 
inner  tide,  belweeu  the  artery  and  vein. 

CoUat*ral  CirfHiation.  'I  he  principal  anastomoi'os  in  carr^-inff  on  the  collateral  eimiUtion, 
after  the  applicatioQ  of  a  ligitture  u>  itiv  externid  iliii<-.  arc— tfii!  iliivliiuhnr  with  the  cirtumDex 
iliac;  the  gluteal  with  the  oxterniil  oinMimHex  ;  the  obtumtor  with  the  internni  circumR'-x  ;  the 
Eciulic  vith  the  guperiur  perforutiutr  und  circumflex  liniiiehvs  of  the  profunda  nrtArr;  the  internal 
pvdic  with  lh«  exl^niul  [lUilic,  and  with  the  tatemal  <-ircumHex.  When  the  obturator  arises 
from  the  epigaatrie,  it  in  Eupplicil  with  blood  by  brBDchcs,  either  from  the  inlrmal  iliac,  the 
lateral  sacral,  or  the  inl«mttl  jmdic.  Thu  epijnwlnc  rec^'ives  ita  mppiy  frotn  the  intermil  mam- 
mary uid  inferior  intercostal  arteries,  and  from  the  internal  iliac,  bjr  the  anastomoGc-Ji  of  its 
brandies  with  the  obturator. 

In  the  diasectiOD  of  a  limb,  eighteen  years  after  the  BnecPBRfnl  lipalnrp  of  the  extemfd  ilt«« 
artery,  by  Hii  A.  Cooper,  which  ia  to  be  found  in  Guy's  ilospiul  Iteporls,  vol.  i.  pajie  50,  the 
aoaatoio<Minfrbran<he!i  are  deserihed  in  three  RCts.  An  antm'or  tet.  1.  A  very  large  hrstich 
from  the  ilio-lumbar  iirtcry  to  the  circiimHex  iliac:  2.  Another  branch  frora  the  ilio-lumbnr, 
joined  by  one  from  the  obtnrator.  and  hrenkin^  up  into  numerous  tortuons  branches  to  auusto- 
nlMe  with  the  external  ciraumflex;  3.  Two  other  branches  from  the  obturator,  which  paitscd 
over  the  bnm  of  the  pelvt<i.  commttnieated  with  the  epi^'astrie,  and  then  broke  op  into  a  plexoa 
to  anaatomoiie  with  the  inlerou.1  cirennillex.  An  inttrnrtl  >W.  Brancheit  given  ofT  from  the 
obtarator,  after  qnltiinj:^  Ihr  pelvi<t.  which  ramincH  among  the  adductor  tnnsclca  on  the  inner  side 
or  the  bip-Joint.  and  joined  most  freet^  with  bniticheii  of  the  internal  circiiniflex.  A  yosl'irrtr  get. 
1.  Three  lai-gv  branches  from  the  Rlutenl  to  the  extcrnul  circumflex;  2.  Several  bruiiilic-s  from 
the  sciatic  around  th«  great  i<ctiiiic  notch  to  tbe  intcnial  nod  cxieruul  circumlles,  and  the  per- 
forating bnmcbes  of  tbe  profunda. 

BrancJus.  Besides  scrernl  small  brnnclies  to  tlie  Psoas  muscles  atid  tlie 
neighboring  lympliatio  glauds,  tlio  external  iliac  given  uff  two  braiiehi^  of  cou- 
jiderable  size,  the 

Circumflex  iliac. 


Epigastric. 

The  epignstrie  artery  arises  from  the  external  iliac,  a  few  lines  above  Pou* 
part's  ligainent.  It  at  first  deticentU  to  reach  this  hgament,  and  then  asceods 
obliquely  inwards  between  the  peritoneum  and  Ironsveraalis  fascia,  to  the  mar- 
gin of  the  sheath  of  the  Rectus  initscle.  Ilaving  perforated  the  sheath  near  ita 
lr>wor  third,  it  rnns  vertically  upward.s  behind  the  Rectus,  to  which  it  is  dift- 
tributed,  dividing  into  numerous  branches,  which  nnaatomosc  above  the  utnbili- 
cua  with  the  terminal  branches  of  the  internal  mammary  and  inferior  iutercoBtal 
arteries.  It  is  accompanied  by  two  vein-s  which  usually  unite  into  a  single 
trunk  before  their  termination  in  the  external  iliac  vein.  As  this  artery 
ascends  from  Poupart'a  ligament  to  the  RectUR,  it  lies  behind  the  inguinal 
oaoal,  to  the  inner  side  of  the  internal  abdominal  ring,  and  immediately  above 
the  femoral  ring.  The  vas  dt-ferens  in  the  male,  and  the  round  ligainuut  in  the 
female,  cross  behind  the  artery  in  descending  into  the  pelvis. 

Branches.  The  branches  of  this  vessel  are  the  following ;  the  CTrmoi&w, 
which  accompanies  the  spermatio  cord,  and  supplies  the  Cremxstor  niuacle, 
anastomosing  with  the  spermatic  artery;  a  piihie  branch,  which  runs  across 
Poupart'a  ligament,  and  tlien  descends  behind  the  pubca  to  tbe  inner  side  of  the 
femoral  ring,  and  anastomoses  with  olTseLs  from  the  obturator  artery;  vt'i$cnlar 
branches,  some  of  which  aredLstributed  to  the  abdominal  muscles  and  peritoneum, 
anastomosing  with  the  lumbar  and  circumflex  iliac  arteries;  others  perforate 
the  tendon  of  tbe  External  Obli<^uc  and  supply  the  integument,  anastomosing 
with  branches  of  the  external  epigastric. 

f^etUiaritia.  The  onrrin  of  the  epignstric  miy  take  plurc  IWim  any  part  of  the  external  iUao 
between  Poopart's  tigamfnt  and  two  inthes  ami  a  half  abore  it;  or  it  ma;  ariK  bvlow  this  li^a- 
ncnt,  from  the  frnioral,  or  frum  tbe  deep  femoraL 
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£/«/(«  %eilk  Bmnrhi-t.  It  ^rl^qlmnllv  ariios  from  tjip  external  iliac,  >>;■  a  rommnn  tmoV  wil% 
tbv  ol'inrulor.  tMinrlltneR  llii'  i-|>i)fHi<iric  nriscs  from  tbo  obturator,  tbc  Utli-r  vcsrc)  tK-ine  f«^ 
Buhetl  by  tlip  internal  iliac,  or  the  fpi;ta»tric  mu^  be  fornied  of  two  bruicliei,  one  derivoU  fivn 
tbevxienial  Uiuc,  the  ullii-n  fruin  tliv  iuttiruiil  illtc. 

The  circum^iex  iUac  artrry  arisen  from  the  tfuler  sido  of  tlie  extenml  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  outwards  hpliinil 
Poupan's  ligament,  and  runs  along  the  inner  surface  of  the  cr<'.-it  of  the  ilium 
to  about  its  middle,  where  it  pierces  the  TrausversaUs,  and  runs  backwards 
between  that  miiacle  and  the  Internal  Oblique,  to  anastomose  with  the  ilio* 
Icimbar  and  gluteal  arteries.  Opposite  the  anterior  superior  gpine  of  the  ilium, 
it  gives  off  a  large  brnnch,  whicn  ascends  bt-tween  the  Internal  Oblique  and 
Transversnlis  musclcii,  supplying  them  and  anastomosing  with  the  lumbar  aiui 
cpiga.'Jtric  arteries.  The  circumflex  iliac  artery  in  accompanied  by  two 
These  unite  into  a  single  trunk  which  crosses  the  external  iJiao  artery  just  al 
Poupart's  ligament,  and  etitcrs  the  external  iliao  rein. 

Femoral  Artkby.    (Fig.  298.) 

The  Femoral  Artery  is  the  continuation  of  the  external  iliac.  It  cammcDees 
Immediately  beneath  Poupnrt'a  ligament,  midwav  between  the  anterior  snperior 
spine  of  the  ilium  and  the  symphysis  pubis,  amT  passing  down  the  forepart  ami 
inner  side  of  the  thigh,  terminates  at  the  opening  in  the  Adductor  Magnus,  at 
the  junction  of  the  middle  with  the  lower  tnird  of  the  thigh,  where  it  becomea 
the  popliteal  artery.  A  line  drawn  from  a  point  midway  between  the  antoriar 
superior  spine  of  the  ilium  and  the  symphysis  pubis  to  the  inner  side  of  the 
inner  condyle  of  the  femur,  will  be  nearly  parallel  with  the  course  of  the  artery. 
This  vessel,  at  the  upper  part  of  the  thigh,  lies  a  little  internal  to  the  bead  of 
the  femur;  in  the  lower  part  of  its  course,  on  the  inner  aide  of  the  shafl  of  the 
bone,  and  between  these  two  parts,  the  vessel  is  separated  from  the  bone  by  a 
considerable  interval. 

In  the  uj'}>tr  third  of  the  thigh  the  femor.il  artery  is  ver^  superficial,  being 
covered  by  the  inii-gument,  inguinal  glatitU,  tiud  the  superfictal  and  deepfasciji^ 
and  is  contained  in  a  triangular  space,  called  "Scarpa's  triangle." 

Scnrpa's  Triangle.  Scarpa's  triangle  corresponds  to  the  depression  seen  imme- 
diately below  the  fold  of  the  groin.  It  is  a  triangular  space,  the  apex  of  which 
is  directed  downwards,  and  the  sides  of  which  are  formed  externally  by  Iht 
Snrtorius,  internally  by  the  Adductor  Longus,  and  above  by  I'oupart's  ligament. 
The  floor  of  this  space  is  formed  from  without  inwards  by  the  Iliacus,  P«oaa, 
Pectineus,  Adductor  Longus,  and  a  small  part  of  the  Adductor  Brevis  muscles; 
and  it  is  divided  into  two  nearly  equjj  [jarla  by  the  femoral  vossela,  which 
extend  from  the  middle  of  its  b-nso  to  iti  apex;  the  artery  giving  off  in  ililj 
situation  its  cutaneous  and  profunda  branches,  the  vein  receiving  the  dwp 
femoral  and  internal  saphenous  veins.  In  this  space  the  femoral  artery  rests  on 
the  inner  margin  of  the  Psoas  muscle,  which  separates  it  from  the  oapsolar 
ligament  uf  the  hip-joint.  The  artery  in  this  situation  has  in  front  of  it  fiU* 
mcnts  from  the  crural  branch  of  the  genito-crural  nerve,  and  branches  from  the 
anterior  crural,  one  of  which  is  usually  of  considerable  size;  behind  the  artery 
is  the  branch  to  the  Peclinens  from  tlie  anterior  crural.  The  femoral  vein  lid 
at  its  inner  side,  between  the  margins  of  the  Pcctineus  and  Psoas  musoleft.  The 
anterior  crural  nerve  lies  about  half  an  inch  to  the  outer  side  of  the  femoral 
artery,  deeply  imbedded  between  the  Iliacus  anil  Psoas  muscles.  The  femoral 
artery  and  vein  are  inclosed  in  a  strong  fibrous  sheath,  formed  by  fibroos  and 
cellular  tissue,  and  by  a  process  of  fascia  sent  inwards,  from  the  fascia  lata;  the 
vewels  are  separated,  however,  from  one  another  hy  thin  fibrous  partitions. 

In  the  mitHk  l/u'rd  of  the  thigK,  the  femoral  artery  is  more  deeply  seated,  being 
covered  by  the  integument,  the  superficial  and  deep  fascia,  and  the  Sartorina, 
anH  itt  contained  in  an  aponeurotic  canal,  formed  by  adcnsc  fibrous  band,  which 


FEMORAL. 


extends  transveraoly  rn>in  the  Vastus  Internua  to  the  toniJons  of  the  Adductor 
lingua  and  Adductor  ^^agt)^8  muscles.  Iti  thi.i  part  of  iis  course  it  lies  id  a 
depression,    bounded    uxtur- 

nally  by  the  Vastus  Inlwnus,  Kg,  299.— Sarincal  Anatony  of  the  Femon]  Artery. 
internally  by  the  Adductur 
Longua  and  Adductor  Mag- 
nus. The  femoral  vein  lies 
on  tho  outer  aide  of  the  arte- 
ry, in  clofio  apposition  with 
it,  and,  still  more  externally, 
is  the  interual  (loug)  saphe- 
nous nerve. 

Relaiiona.  From  above  r/own- 
wartln,  the  femoral  artery 
rests  upon  the  Psoas  mu.scle, 
which  separates  it  from  the 
margin  of  tho  pelvis  and  cap- 
sular ligament  of  the  hip;  it 
is  UQXt  sei>arated  from  the 
Pccltneuet  oy  the  profunda 
Tessolfl  and  femoral  vein;  it 
then  lies  upon  the  Adductor 
Longus;  and  lastly,  upon  the 
tendon  of  the  Adductor  Mog- 
noR,  the  femoral  being  inter^ 
posed.  To  its  inner  s»^,  it  ia 
m  relation  above,  with  the  fe- 
moral vein,  .md,  lower  down, 
with  the  Adductor  Xjongus, 
and  Siirtorius.  To  its  outer 
tide,  the  Vastus  Intemoa  sepa- 
rates it  from  the  femur,  in 
fbe  lower  part  of  its  course. 

The  femoral  win,  at  Pou- 
part's  ligament,  lies  close  to 
the  inner  side  of  the  artery, 
nparated  from  it  .by  a  thin 
fibrous  partition,  but,  as  it 
descends,  gets  behind  it,  and 
then  to  its  outer  side. 

Tho  internal sa}>lteii0ti8  nerve 
is  situated  on  the  outer  side 
of  tho  artery,  in  the  middle 
third  of  the  thigh,  beneath 
tbe  aponeurotic  covering,  but 
not  usually  withiu  the  ftlieath 
of  the  vessels.  Small  outa- 
neouH  nerves  uroiis  tbe  front 
of  the  aheatU. 


A»ir.  r.fcn.j 


/■f»T. 


X-:ttr.  lUu: 
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AETERIES. 


Plax  of  tdb  Belatioxb  or  the  Feuoilll  Astert. 

In  frtmt. 

Fascia  Uta. 

Branch  of  anterior  cm ral  aenre. 

Sartoritis. 

Long  Rnphcnoaa  itRnrc. 

Aposenrutio  covcriaf^  of  Flnnter's  canal. 


Fmoral  rein  (at  upper  port) 
Abdnetor  LoDgns. 
Sftrtoriui. 


V       AtWry.       I 


Oilier  side, 

VartuB  lolemna. 

Fcmoml  vein  (at  tower  part). 


Proos  muscle. 
Prufundii  vvId, 
PectiDCiis  muRclo. 
A<Idnctor  l.on^a. 
Kc moral  v*in. 
Adductor  Magnnt. 

J^euliarifitt.  fiotihte  femoral  rt-iinit^d.  Fonr  canes  are  at  prtscnt  wconW,  to  wbicli  the 
femuml  urwry  tlivided  into  (wo  truuks  below  tb«  oriKin  of  th**  pntrimda,  aad  brcame  rf>anited 
Dear  the  opeoing  in  (he  Adductor  Ma^oi*!'.  >^o  **  to  fom  a  siDglo  pupliteul  artery.  Ooe  or  Otm 
OCforred  ia  a  ixitii-ut  operated  upon  for  popliteal  nneuriKni. 

Chanije  of  i\iai{nrH.  A  similar  numlicr  of  casen  hove  been  rvrorded,  in  wbirh  U>«  fevonl 
Rrtcr;  wiia  siiaaled  at  the  back  of  tlie  (liich.  the  vessel  being  coniiouoiia  above  wiib  the  iotcraal 
Qiitc,  eHctipiiii^  fToin  the  pelvis  through  tiic  prcut  fiacro.«ciiktic  fiinimi-ii,  and  art-uinpaoriog  tka 
preal  Bciatic  nerfo  to  ihe  puiillieal  tpiuw,  where  it^  divittion  occurred  io  the  nsaal  manner. 

Pnattion  vf  ffif  tViit.  I'be  femoral  Teio  ia  occusionall)'  [ilareil  aloutr  the  iDD«r  tide  of  th*r 
artery,  throughoul  the  entire  extent  of  Scarpa's  triangle;  or  it  may  bo  ^it,  so  that  a  Urge  roB 
is  placed  un  cnch  fiidi!  of  iba  nrtery  for  a  greater  or  leaa  extent.  , 

Ori'jtn  t'f  thr  Pr-ifuuda.  This  vessel  occusiomJiy  ariswi  fmm  the  inner  »ide,  and  more  ninJT. 
from  ihe  buck  of  tbe  commoo  trunk :  but  tin-  mon:  im|i(inaol  peculiarity,  in  a  Borgtcal  pttlnt  of 
view,  ia  thut  which  rclatrs  lu  the  height  at  wbiirh  the.  reimi'l  uriM-a  from  the  femnnil.  In  Ibitv- 
fonrths  of  a  large  number  of  coses,  it  arooe  between  one  or  two  inches  below  Ponpart'a  llga- 
ment;  in  a  few  ciinoii,  the  distaave  wa»  Wnn  tbno  un  inch  ;  more  rarrlr.  oppoxitt*  ibe  lignoniti 
and  in  one  cose,  above  Poapnrt's  ligament,  from  the  e.^teriial  iliac.  {)cenjiioDallr.  ibe  diatanc« 
between  ibe  origin  of  thu  veMel  and  PouparLit  ligumeat  vxcccda  two  incbvs,  an<f  in  on  ON  it 
vaa  fouod  to  be  as  much  as  four  inches. 

S'lrijirnl  Arm/ritity.  GoJiivrrsginn  of  the  femoral  arlt^ry,  whicb  is  eonilaotlj  reqnMtc  In  tm- 
nntatinns  and  other  openitions  on  the  lower  limb,  u  inof<L  eflectnally  tnodc  immediatrl;  tela* 
runpurl'a  lignrnvnt.  In  this  Fitiiatinn  the  artrrj  is  v«ry  nupprticiu.  and  is  mervly  separslcd 
from  tbo  margin  of  ihe  an'tahtilum  and  front  of  (be  head  of  lh«  femor,  br  the  I'oom  niMJe; 
$0  that  the  Hurgi'on,  hr  means  of  his  Ihnmb,  or  a  rotaprc«8or.  m*y  etfectoully  control  tlw  circB- 
lution  through  it.  Thifi  vesKel  may  niso  be  compressed  in  the  middle  third  of  the  thtgh,  b; 
pbiciDg  u  cnmnrcsB  over  the  artery,  h(>tienth  ibe  toumirjaet,  und  direeling  tbn  preaaan  bvitt 
vilhio  outwurut).  «>  as  to  comprew  the  vesitet  on  Ihe  inner  side  of  the  shaft  of  Ibe  femnr. 

'I'be  appiiciilion  of  a  Jignlun  (o  the  femoral  atterj  may  be  renuired  in  cases  of  woond  or 
anonri^ro  of  the  arteries  of  the  leg,  of  the  popliteal  or  femoral:  ana  the  vessel  may  bf  «>spnMd 
and  tied  in  any  part  of  its  course.  Tb?  gr>.-Mt  <li>pib  of  this  vessel  at  ite  l«wi.>r  part,  its  rliat 
connection  with  important  stractures.  and  the  drnxity  of  its  sheath,  render  the  opemlion  in  llni 
fiiuutioD  one  of  mu<:b  giratcr  diflicuiiy  than  vhu  upplicuiion  of  a  ligature  at  ila  upper  put 
where  it  is  more  BopcrBcial 

Ligatnio  of  the  fumoml  artery,  within  two  inrhrs  of  its  origin.  »  usually  considered  uiml^ 
Mt  sceonot  of  the  ccnnccliito  of  lur(iii  hninrhf*  with  il,  the  rpigontric  and  liri^nmUrx  iliac  arifc 
ing  just  above  its  origin ;  thu  prorundo,  from  one  to  two  inches  below,  occasionally,  also,  one  nf 
the  eircamflex  arteries  arUe*  from  the  rcssrl  in  the  intcmpace  hptweru  lhr«e.  IT**  proftuuta 
•ODetiatn  arbcs  higher  than  ibe  point  above  mentinnrd,  anil  rarely  between  two  or  three  iackr* 
{in  one  caw  four),  ttelow  Poupnrt*  ligament.  It  w»uld  apppur.  Ihm,  that  the  most  favonMs 
titnalioD  for  the  application  nf  u  ligutnre  to  the  femoral,  is  hMween  four  and  five  tsrhos  tirm  in 
point  of  origin  In  onJcr  to  cjpow  Ihe  artery  in  this  sitaHli<in,  nn  incision,  betwwo  two  sad 
ihr^e  inches  long,  shonld  be  mad<>  in  the  conrse  nf  the  vei<M-l,  the  patient  lyine  in  the  ref  umfacal 
}H>*itinn.  with  the  limb  slightly  flexed  and  abducted.  A  largo  vein  is  frequently  met  wilb,  pa» 
log  in  the  course  of  the  arlerr  to  Join  the  ^aphcna;  this  munt  be  avoided,  and  tlw  Cu^  lata 
having  be«Mi  caolioasly  divided,  and  the  .Sartoritis  exposed,  that  muscle  ma«l  l>e  dmwB  wtwvds, 
in  order  Io  fully  expose  the  sheath  of  tho  vessels  The  Aoccr  being  Introduced  Into  tba  woand. 
and  the  piiNalmn  of  the  artery  felt,  the  sbeath  shoald  l>e  di«id<-d  over  Ibe  arlerv  to  a  aaBcimt 
extent  to  aJJow  of  the  Introdaetioo  of  the  ligature,  but  do  further;  otherwise  tke  uatritioo  of 


FEMOEAL.  ^^^^"  Ul 

Qte  vott*  of  Ihr  ve^DcI  may  lif  interfered  wUb,  or  muscul&r  bmnchm  wbich  »riae  froni  the  veiu 
•el  at  irrr^kr  inlorvula  muy  be  ilivided.  In  thU  part  or  the  npi-rulion.  a  fltniOl  wrve  which 
croesea  tbv  sb»illi  ttliuuld  li«  Avokli'd.  Ttiv  anuerum  Di^dl^  must  be  (-un*rii11y  ii)t»ii*uc«<tl,  and 
krpt  close  to  the  artery,  to  avoid  ihe  femoral  Tcin,  which  \ka  behind  the  vrEsi<l  in  this  part  of 
it«  coorw. 

To  expoM  the  artery  in  the  middle  of  the  thiph.  an  incision  ithaiild  be  made  thrnu^h  the  io- 
teffumcut,  between  three  and  fonr  iiii:)ii's  in  len|;lh,  uvvr  Ihu  inu<-r  ninrjrin  nf  iliv  SarUirius, 
lakinfT  cnre  to  arotd  the  intemat  t'nphenons  Viin,  ihc  Riliiation  or  whuh  muy  he  previnnsl; 
known  by  eoopressiuK  it  higher  up  in  the  lbi)flt.  Thv  fnt^ciu  lain  liuvjug  bffo  ifiviilfd,  and  thv 
HartoriuH  D)ii»L'le  eiposed.  it  .ihoiild  he  drawn  outwardii.  when  the  strong  ro^io,  wlii^^h  ia 
ttrelched  across  from  the  Adduviurs  lo  ibe  Vastus  Intemas,  will  he  t-xposed.  and  tnust  b«  freely 
divided ;  the  nhcnth  of  the  venseU  is  ni>w  seen,  and  mn8t  ho  opened,  aw*  the  artery  secvred  by 
pamin;  the  nueumm  needle  between  the  vein  and  artery,  in  the  direclmn  from  wilfiin  ontwards. 
I'be  femoral  rein  in  this  sitoatioD  lii-a  on  the  outer  side  of  thv  arleiy,  the  long  saphcDons  nem 
on  its  anterior  and  outer  »ide. 

It  haa  been  aeen  that  ibe  Teinoral  artery  occaitonally  divides  into  two  trnnks  below  the  origin 
of  the  profunda.  If.  in  the  nperution  for  lyintr  the  femoru],  two  vessels  are  met  with.  Ibe  ear- 
geoQ  shonld  alternately  irmnpreM  eniTh.  in  order  lo  atccrtaln  wtiith  vcmcI  li  connected  with  the 
■nearimiB)  tumor,  or  with  ihe  bleeding  from  the  wound,  and  that  one  only  should  be  tied  which 
cootrolll  the  puliAlion  »r  hem<irrbuge.  IT,  however,  it  is  Drcossary  to  cotfipresfi  bnlh  veanela 
before  the  circalalion  in  thi;  tumor  is  eoolrolled,  both  tthuuld  be  lied,  iia  it  would  be  probable 
that  they  became  retmil^d,  ns  io  the  four  inHlanoei  rererred  to  ubove. 

CoUtUerai  CireutatimK  When  the  rntntnon  femoral  is  lied,  the  muin  clianneli  for  carrylnx 
oo  the  circulation  are  the  unwlomimi's  of  the  glute*!  and  (-irioniHfx  ilia*:  arlcrie*  above  wilh 
Ibe  external  circnmOfX  below;  of  Ihe  obturator  and  eciati<T  above  with  ih>e  inl*'riial  eirraniflcii 
below;  of  the  ilto-lumliar  with  tbv  external  circiiiaSeJc,  aiid  of  the  cumeK  nerti  iscbiudiri  witli 
the  arteries  in  ilte  ham. 

The  pnovipal  agents  in  carryioi;  on  tho  colUlernl  circulation  after  ligatoro  of  the  miperficial 
femoral  artery  are.  o^icunboi;  to  Sir  A.  trooper,  aa  follows:—' 

••The  arteria  profnoda  fonned  Ihe  new  cfaunoel  for  the  blood."  "The  6ret  artery  wntofT 
paftte*!  down  close  lo  the  back  of  the  thigh-bone,  and  entered  the  two  superior  ariicuUr  brunches 
of  the  popliteal  artery." 

"The-  second  new  larpe  Yesnel  nriainz  from  thn,  profondn  at  Ihc  same  part  with  the  former. 
Mned  down  by  the  inner  fide  of  the  Uicepa  tnusclc,  lo  an  artery  of  the  popliteal,  whitb  wu 
aittribnted  to  the  (Justroroemiuft  muBcle ;  voilit  a  (bird  artery,  dividinir  into  several  bmnchea, 
paased  down  with  ihc  sciatic  nerro  behind  the  knce-jolnl,  and  ^ome  olils  branches  united  them- 
leUes  with  the  iuferivr  urtii-ulur  arteries  of  the  poplilenl,  wiib  some  recurrent  bruueiie«  of  tbo«e 
arteries,  with  arteries  passiafc  to  the  lldatrocncmii,  and,  lustly,  with  the  origin  of  ibe  anterior 
and  poflterior  tibial  arteries." 

"  It  ap|wars.  then,  that  it  i»  those  branches  of  the  profiinda  which  accompany  the  seiatic 
nerve,  that  arc  the  principal  suppurLvra  of  the  now  circuiaiion." 

Iti  Piirta'i*  Work'  (Tab.  3Cii.  siii)  ia  a  gimd  ri'fjrpsentution  of  Ihc  collutPral  cirrululitii)  nPler  Ibe 
ligatnre  of  the  fcmuraj  urtcry.    Thf!  patient  had  purvivfd  the  opi-raliim  three  years.     The  lower 

Crt  of  the  artery  is,  at  \^a*\.  as  tiirire  ii«  th*-  upper;  ahtiul  two  iiuhc*  of  ihc  vessel  appenr  lo 
re  been  obliieniled.  The  cxiern:Ll  und  internal  circumflex  arteriL-s  are  tjei>n  nnnf^lomo^ns'  by 
a  graat  number  nf  brHn<;hes  wilb  lh«-  lower  braoch^'it  of  ibt'  fi-monil  {mnsctilar  and  iina«tom>;lii;a 
mainia),  and  with  ihe  articular  branthes  of  the  popliteal.  The  branches  from  ihe  exiemul  oir- 
rumflpx  arc  extremely  large  hqiI  numeruns.  one  verydixtinct  anaslomosis  can  be  traced  belwcen 
ikifl  artery  oo  the  outside,  and  the  anastomotica  magna  on  the  inside,  throngh  the  tntt-n'enliuu 
of  the  superior  exlemnl  articular  nrtcry  with  wbiuh  they  both  anniitoninse.  and  blood  R'acbeseven 
lh«  anterior  tibial  recurrent  from  the  exteroul  cireumllex  by  means  ofan  ann8iumoBi.s  wilh  the  samo 
external  artieuUr  artery.  'I'be  perforaliug  branches  of  the  profunda  nre  also  seen  briniriug  blood 
ronod  the  obliterated  portion  of  the  artery  into  long  brunches  (mnsenlarl  which  hare  been  given 
oIT  JQst  below  that  portion.  The  termiuation  of  the  profunda  iuelf  aDasiorno«es  most  freuly 
with  the  superior  extenud  articular.  A  long  brani  h  of  nnafHotnoRis  is  also  trarcd  down  from 
the  internal  iUac  by  means  of  the  comes  nervi  tscbiadici  of  the  sciatic  which  aiia«tom«>M;s  on  ibe 
popliteal  oerve.^  with  bntnth'-s  from  the  popliteal  ond  posterior  tihiil  arteries.  In  this  case  ihe 
uoastomostH  h»d  been  too  fri'e.  fincc  the  iJuVittiofl  and  growth  of  the  uneuritm  recurred,  uud  the 
patient  died  alter  ligatnre  of  the  external  iliac. 

There  is  an  tniert.>sting  prepanition  in  the  Museum  of  the  Royal  Oollege  of  Surp'i>ns,  of  « 
limb  on  which  John  (luotor  had  tied  the  femoral  artery  fifty  yeara  Upforw  Ihe  ii:iiienl's  deulh. 
'V\m  wbidv  of  the  vnperflciul  femoral  und  popliteal  nrter\'  seemit  lo  have  been  oblileraled,  The 
anastomortis  by  means  of  ihc  comca  nervl  Uchiadiri,  wliica  is  shown  in  Purla's  plali\  is  dislinr;tly 
area ;  tbc  external  circumflex,  and  the  terminalioti  of  the  prufuDda  artery,  seem  to  have  been  the 
chief  channels  of  anastomosis;  but  the  injection  has  not  lieeii  a  very  tiucu^saful  one. 

^Uranckes.    The  branches  of  the  femoral  art«ry  are  ihe 
Superficial  epigastric. 
Superficial  oircumQex  iliac. 

Jfifd.-Oi(>.  1>itnt.,  Tol.  iL  1811.  '  AtUraxioni  fintoltt^it^t  AtClt  Atl«K%. 
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Superficial  externnt  pudic. 
Deep  external  puiiic. 

SBxlernal  circiiuaflcx. 
Internal  circumflex. 
Three  perfuratiug. 
Husciilar. 
AnaatomoticA  magna. 

The  superjid'al  epigastrie  arises  from  the  femoral,  about  half  an  inch  belov 
Poupari'i;  ligament,  nod,  paaaing  through  the  saphenous  opening  in  tho  fascia 
lata,  ascend:!  on  to  the  abilomcn,  in  the  superficial  fascia  covering  the  cxteni&l 
oblinue  muscle,  uearlv  as  high  as  the  umbilicus.  It  dixlribulrs  branches  to  the 
inguioal  glatids,  tlie  ^uperticial  fascia,  and  tlio  iiitcgunient,  ntiaalomosing  with 
branches  of  the  deep  epigastric  arid  interiml  mammary  arteries.  , 

The  superficial  eircumjlex  iliac,  the  smallest  of  the  cutaneous  branches,  arvtm 
c\o&G  to  the  preceding,  and,  piercing  tho  fascia  lata,  runs  outwards,  parallel  with 
Poupart's  ligament,  as  far  as  the  crest  of  the  ilium,  dividing  into  branches  whkb 
supply  the  intc^umeiit  of  the  groin,  the  suporHcial  fascia,  and  ing^uinal  gland^ 
ana.stomo^ing  with  the  circumflex  iliac,  and  with  the  gluteal  ana  external  cir- 
cuinfltix  arteriei). 

The  sttpfrfirial  external  pvdie  (fluporiop)  arises  from  the  inner  side  of  the 
femoral  artery,  close  to  the  preceding  vessels,  and,  after  piercing  the  fascia  lal'^ 
at  the  gapbenous  opening,  pa.sses  inwards,  across  the  spcrmatio  cord,  to  be  dis- 
tributed to  the  integument  on  the  lower  part  of  the  abdomen,  and  of  tho  pcnui 
and  scrotum  in  the  male,  and  to  the  labia  in  the  female,  auastomosiog  with 
branches  of  the  internal  pudic. 

The  tiMji  exttiriial  pudic  (inferior),  more  deeply  seated  than  the  proccdiBf, 
passes  iuivards  on  tho  Pectiueuo  uiusele,  covered  by  the  fascia  lata,  which  it 
pierces  opposite  the  ramus  of  the  pubes,  its  branches  being  distributed,  in  tlM 
male,  to  Che  integument  of  the  scrotum  and  perineum,  and  in  the  female,  to  tht 
labium,  ana-stomosiiig  with  bninchcM  of  the  superficial  ]>crineal  artery. 

The  Prr>/'(i7i(Ai  Feynoris  (deep  femoral  artery)  nearly  ttj^uala  the  size  of  the 
superficial  femoral.  It  arises  from  tho  outer  and  back  part  of  the  fumural 
artery,  from  one  to  two  inches  below  Poupart's  ligament.  It  at  first  lies  on  the 
outer  side  of  the  superficial  femoral,  and  then  passes  beneath  it  aud  the  femoral 
vein  to  llio  inner  i^tido  of  the  femur,  and  terminates  at  the  lower  third  of  tb« 
thigh  in  a  small  branch,  which  pierces  the  Adductor  Magnus,  to  be  distrihoieil 
to  the  flexor  muscles  on  the  back  of  tho  thigh,  anastomositig  with  broocfaos  of 
the  popliteal  and  inferior  perforating  anerio«. 

Rthtiona.  Behind,  it  lies  first  upon  the  IHacus,  and  then  on  the  Adducior 
Brevis  and  Adductor  Magnus  muKcles.  fn  frofit,  it  is  sejmratod  from  the  fomonl 
artery,  above  by  the  femoral  and  profunda  veins,  and  below  by  tho  Addnctor 
I^ngns.  On  its  outer  siJe,  the  origin  of  the  Vastus  Interaus  separates  it  fron 
the  femur. 

Plan  or  tbe  Relations  of  the  Pbofuxsa  Abtkby. 

Ih  front, 
Fnnor&]  and  pmrnnJii  TCtna. 


OtUer  tiih. 
Taatnii  iDtcrotLt. 


B'hind. 
tliiwus. 
Addnctor  Brevis. 


The  External  Circumflex  Artery  aappiies  the  muscles  on  the  front  of  the 
thigh.  U  arises  from  the  outer  side  of  the  profunda,  iiassos  horizoniAlIy  out- 
wards, betwwQ  the  divisions  of  the  anterior  crural  nerve,  and  beneath  tho  Sar* 
torins  and  Rectus  muscles,  and  divides  into  throe  sets  of  branches,  ascending, 
transverse,  and  descending. 

The  ascavling  branchts  pasa  upwards,  benealh  the  Tensor  Tagin»  Femoria 
muscle,  to  the  outer  eide  of  the  hip,  Bnastomosing  with  the  terminal  brauohca 
of  the  gluteal  and  circumflex  iliao  arteries. 

T)iQ  (lescentiin'j  braiKhes,  three  or  four  in  number,  pasa  downwards,  bcnealH 
the  Rectus,  upon  the  Vasti  muscles,  to  which  ihcv  nro  difiiribiitcd,  one  or  two 
iing  beneath  the  Vastus  Externus  as  far  as  the  knee,  anastomosing  with  ibo 

>erior  articular  branches  of  tho  popliteal  artery. 

The  transverse  lirancfies,  the  siuallesi  and  luast  numerous,  pass  outwards  over 
the  Cruriieus,  pierce  the  Vastus  Externug,  and  wind  round  the  femur  to  its  back 
jmrt,  just  below  the  great  trochanter,  anastomoHing  at  the  back  of  the  thigh  with 
the  internal  circumflex,  aciaiio,  and  superior  perforating  arteries. 

The  Internal  Circumjtfx  Artery,  .smaller  than  the  e.xteriial,  arises  from  the 
inner  and  back  part  of  ihe  |irofuiidn,  and  winds  round  the  inner  side  of  iho 
femur,  between  tue  Pectineus  and  P.-ioaa  muscles.  On  reaching  the  tendon  of 
the  Obturator  Externus,  it  gives  off  two  branches,  one  of  which  ascends  to  be 
distributed  to  the  Adductor  muscles,  the  Qrncilis,  and  Obturator  Extemus, 
anastomosing  with  tho  obturator  artery;  the  other  desn^n'la.and  passes  beneath 
the  Adductor  Brevis,  to  supply  it  and  the  great  Adductor;  while  the  continua- 
tion of  the  ves.sel  passes  backwanls,  between  the  Quadratus  Fcmoris  and  upper 
border  of  the  Adductor  Magnus,  anastomosing  with  the  sciatic,  external  circum- 
flex, and  Buporior  perforating  arteries.  Opposite  tho  hipjoint,  this  branch  gives 
off  an  articular  ve-wel,  which  enters  the  joint  beneath  tho  transverse  ligament; 
and,  ailer  supplying  the  adipose  tissue,  pussea  along  'tho  round  ligament  to  the 
Lead  of  the  bone. 

Tho  Per/oraiiii'j  Arteriis  (Fig.  297),  usually  three  in  number,  are  so  called 
from  their  perforating  tho  tendons  of  tho  Adductor  Brevia  and  Adductor 
Magnus  muscles  to  reacii  the  back  of  tho  thigh.  The  first  is  given  off  above 
the  Adductor  Brevis,  the  second  in  front  of  that  musclo,  and  tliu  third  imme- 
diately below  it, 

T\iQ  Jirst  OT  svp^rhr  per/oratitiy  arteri/ passes  backwards  between  thePectineua 
and  Abductor  Brevis  (sometimes  perforates  the  latter);  it  then  pierces  the  Ad- 
ductor Magnus  close  to  the  linea  napor.i,  and  divides  into  branches  w*hich  supply 
both  Adductors,  the  Biceps,  and  Gluteus  Maximua  muscle;  anastomosing  with 
the  Aciatio,  internal  circumflex,  and  middle  perforating  arteries. 

The  second  or  miilth  perforatiutj  (trOrtj,  larger  than  the  first,  pierces  the  ten- 
dons of  the  Adiiuclor  Brevis  and  Adductor  Magnus  muBcles,  and  divide;}  into 
ascending  and  descending  branches,  which  supply  the  flexor  muscles  of  the 
thigh,  anastomosing  with  the  superior  and  inferior  perforating.  The  nutrient 
artery  of  the  femur  is  usually  given  off  from  this  branch. 

Tho  third  or  inferior  perforating  ar^^rry  is  given  off  lielow  the  Adductor  Brevis; 
it  pierces  the  Addootor  Magnus,  and  divides  into  branchoa  whicli  supply  the 
fli'xor  muscles  of  the  thigh  ;  ana.'rtomosing  with  tbfl  perforating  arteries  above, 
and  with  the  terminal  branches  of  the  profunda  below. 

iffuteular  branches  are  given  off  from  the  superficial  femoral  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  number,  and  supply  chiefly  the 
Sartorius  and  Vastus  Internus. 

Tho  AnasUtmatii-a  Afai/nn  arises  from  the  femoral  nrter>*  jujrt  before  it  passes 
through  the  tendinous  opening  in  the  Adductor  Magnus  muscle,  and  divides 
into  a  superficial  and  deep  branch. 

The  superficial  branch  accompanies  the  long  saphenons  nerve,  beneath  the 
Sartorius,  and,  piercing  the  fascia  lat«,  is  distributed  to  ihe  integument. 

^be  deef  branch  descends  in  tho  substance  of  ilie  Vastus  Tiiternna,  \^\n%  v"a. 
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front  of  the  tendon  of  the  Adductor  Mngnus,  to  the  inner  side  of  the 
where  it  aQastonio»e«  vith  the  superior  internal  aniuular  artery  and  rccai 
braucb  of  the  auttirior  tibial.    A  braiiob  from  this  vessel  crosses  outwards 
above  the  articular  surface  of  the  femur,  fortnitig  an  anastomotic  arch  with  the 
euperior  external  articular  artery,  and  supplies  branches  to  the  knee-joint. 

POPUTEAL   ArTHRY. 

The  Popliteal  Artery  commences  at  the  termination  of  the  femoral,  at  tlte 
opening  in  the  Adductor  Magnus,  and,  passing  obliquely  downwards  and  out- 
wards behind  the  knee-joint  to  the  lower  border  of  the  Pppliteus  muscle,  dividea 
into  the  anterior  and  posterior  tibial  arteries.  Through  the  whole  of  this  extent 
the  artery  lies  in  the  popliteal  space. 

The  Poplitkal  Space.    (Fig.  299.) 

Diaeeiirm.  A  rertical  incwioo  abftnt  pi)rhl  inches  in  lengih  nhoulil  hv  tnftde  alortf  the  back 
part  of  tlm  kncisjomt,  conuccUd  abore  ami  below  by  a  traDBrprBc  iDcisioD  from  ihp  inoer  to  lit 
ontcr  eid'e  of  the  limb.  The  Haps  at  iole^riim^Dt  inclodcd  between  tbPHe  iocuiona  tbonld  be  re. 
flcuti.'tl  ia  tli«  direction  Ebowu  in  Fig.  2^&,  p.  412. 

On  removing  the  integument,  tlie  superficial  fascia  is  exposed,  and  ramifying 
in  it  along  the  middle  line  are  found  some  filaments  of  the  small  sciatic  nerve, 
and  towards  the  inner  part  some  offitcta  from  the  internal  cutaneons  nerve. 

The  superficial  fascia  having  been  removed,  the  fascia  lata  is  brought  into 
view.  In  this  region  it  is  Htroiig  and  dense,  being  strengthened  by  transver« 
fibres,  and  firmly  attached  to  the  tendons  on  the  inner  and  outer  sides  of  the 
apace.  It  is  perforated  below  by  the  external  aaphenoua  vein.  This  fascifl 
having  been  reflected  back  in  the  same  direction  as  the  integument,  the  soull 
sciatic  nerve  and  external  saphenous  vein  aro  seen  immediately  beneath  it,  in 
the  middle  lino.  If  the  loose  adipose  tissue  ia  now  removed,  the  boundaries  and 
contents  of  the  srace  may  be  examined. 

lioujyUiries.  Tiie  popliteal  space,  or  the  ham,  occupies  the  lower  third  of  tk 
thigh  and  the  npper  fifth  of  the  leg;  extending  from  the  apertnre  in  the 
ductor  Magnus,  to  the  lower  border  of  the  Popliteus  muscle.  It  is  a  lo»< 
shaped  space,  being  widest  at  the  back  part  of  the  kneo-joini,  and  decpesta 
the  articular  end  of  tlie  femur.  It  is  bounded,  externally,  above  the  joint, 
the  Biceps,  and  below  the  joint  by  the  Plantaris  and  external  head  of  the  Gw- 
trocnemius.  Intcrti.illy,  above  the  joint,  by  the  Somiraembriinosus,  Somiten- 
dino8U.<^,  Gracilis,  and  Sartoriua;  below  the  joint,  by  the  inner  head  of  ll" 
Gastrocnemius. 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring  rati* 
clea;  below  by  the  junction  of  the  two  heads  of  the  Gastrocnemius.  Tbeflocf 
is  formed  by  the  lower  part  of  the  posterior  surface  of  the  sliaft  of  the  femtf, 
the  poalerior  ligament  of  the  kneti-joint,  the  upper  end  of  tho  tibia,  and  ll* 
fascia  covering  tho  Popliteus  muscle,  and  tbo  space  is  covered  ia  by  the  faicii 
hita. 

OontcnU.  It  contains  the  popliteal  vessels  and  iheir  branches,  together  with 
the  termination  of  tho  external  saphcnoua  vein,  tho  internal  and  external  pop- 
liteal nerves  and  their  branches,  the  small  sciatic  nerve,  tho  articular  branch 
from  the  obturator  nerve,  a  few  small  lymphatic  glands,  and  a  consideraWo 
quantity  of  loose  adipose  tissue. 

Position  of  containeti  parts.  The  internal  popliteal  nerve  descends  in  ll« 
middle  line  of  the  space,  Iv'ng  superficial  and  a  little  external  to  the  vein  vA 
artery.  The  external  popliteal  nerve  descends  on  the  outer  side  of  the  space, 
lying  close  to  the  tendon  of  tho  Hiceps  mu.-H:le.  More  deeply  st  the  bottom  ofi 
the  space  are  the  popliteal  vessels,  the  vein  lying  superficial  and  a  little  ex 
ternal  to  the  artery,  to  which  it  is  closely  united  by  dense  areolar  tissue;  some- 
times  the  vein  is  placed  on  tho  inner  instead  of  the  outer  side  of  the  «rt*rr- 
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or  the  vein  mav  be  double,  the  artery  lying  between  the  two  veiite  comltes, 
wbic^j  are  usually  connected  by  short  transverse  branches.  More  deeply,  and 
close  to  the  surface  of  the  bone,  ia  the  popliteal  artery,  and  pastsing  off  from 
it  at  right  angles  are  its  articular  brauchea.  The  articular  branch  from  the 
obturator  nerve  descends  upon  the  popliteal  ariory  to  supplv  the  knee;  and 
occasionally  there  is  found  deop  in  the  space  an  articular  fifamcnt  from  the 
great  sciatic  nerve.  The  popliteal  lyin{jhatic  glands,  four  or  five  in  number, 
are  found  surrounding  the  artery;  one  usually  lies  superficial  to  the  vesftcl, 
another  is  situated  between  it  and  the  bone,  and  the  rest  are  placed  on  cither 
side  of  it.  The  bursts  usually  found  in  this  space  are:  1.  Ou  the  outer  side, 
one  beneath  the  outer  head  of  the  Gastrocnemius  (which  sometimes  communi- 
catei  with  the  joint)  and  one  beneath  the  tendon  of  the  Popliteus,  which  is 
nltnoat  always  aa  extension  of  the  synovial  membrane.  Sometimes  also  there 
13  a  bursa  above  the  tendon  of  the  Popliteua,  between  it  and  the  external  lateral 
ligament.  2.  On  the  inner  side  of  the  joint  there  is  a  large  bursa  between  the 
inner  head  of  the  Gastrocnemius  and  the  femur,  which  sends  a  prolongation 
between  the  tendons  of  the  Ga!)trocnemiu.t  and  Semimembranosus,  and  lies  in 
contact  with  the  ligamBut  of  Winslow.  This  bursa  often  communicates  with 
tlie  joint.  Tliore  is  a  second  bursa  between  the  tendon  of  the  Semimembra- 
nosus and  the  head  of  the  tibia ,-  and  sometimes  a  bursa  between  the  tendons 
of  the  Scmitendittusus  and  Semimembranosus. 

The  Popliteal  Artery,  in  its  course  downwards  from  the  aperture  in  the  Ad- 
ductor Magnus  to  the  lower  border  of  the  Popliteus  muscle,  rests  first  on  the 
inner,  and  then  on  the  posterior  surface  of  the  femur;  in  the  middle  of  its 
course,  on  the  posterior  ligament  of  the  knee-joint ;  and  below,  on  the  fascia 
covering  the  Popliteus  muscles.  Super ticiaUrj,  it  ia  covered,  above,  by  the 
Semimeml>rano!iu.t;  in  the  middle  of  its  course,  by  a  quantiiy  of  fat,  which 
separates  it  from  tho  deep  faacia  and  integument ;  and  bcbw,  it  is  overlapped 
by  the  Gastrocnemius,  Plantaria,  and  Soleu*  muscles,  the  popliteal  vein,  and  the 
internal  popliteal  nerve.  The  popliteal  vein,  which  is  intimately  attache-d  to 
the  artery,  lies  superficial  and  oxtorual  to  it,  until  near  its  termination,  when  it 
croaaea  it  and  lies  to  its  inner  nide.  The  popliteal  nerve  is  still  more  superficial 
and  external,  crossing,  however,  the  artery  below  the  joint,  and  lying  ou  iu 
inner  side.  LaUtralit/,  tho  artery  is  bounded  by  the  muscles  which  form  tht* 
'  tries  of  the  popliteal  space. 

Plax  of  Relaihons  of  Popliteal  Abtebt. 

Tn  front. 
FfiRiur. 

IJ^ami^ntani  posticuu. 
Poidildiii, 

\        Artory,       j  Bitrpa. 

Popliteal  vein. 
Intcnuil  pupliicttl  acrv«. 

Kajcia. 

« 

_  ^ruliariiin  in  point  oftftvin'on.     Occaalonnlly  tho  pAptiloal  urtcrr  diridi?*  prrmattmlT' into 
tf-niiinal  hrsache^  i  thin  diviginD  ociMin  mont  frpqupiilly  (>ppo>>ite  lap  l(nc><.'-jo]ut. 
Cuujtuiil  hr/DK-hfu.     Th•^  urtcrjr  titimi-litnrs)  diviile:!  inln  llii>  aorrHor  titiinl  nud    porODeal.  the 
p03teri>ir  tihiJil  Mn^  wnaling,  or  vvrr  ^mM.     In  r  sinfilc  coae,  tht-  poplileal  wus  fi'uui]  to  dlvid* 
into  thrc'«  branch**,  the  nnlcrinr  utid  niwlrrinr  ILbiiil,  utiii  jktoiicuI. 

Surgir/ii  At^alomy.     I.iputiirv  of  inc  (lojilileal  arliTy  ia  required  io  caFoe  of  wounJ  of  itnt 
re*)^l.  Ijut  for  HitPDrixtn  of  iho  poi!>l<^rior  lilnn!  it  ii  pirfemhio  to  tit^  thf  Kiii)*-rfi<-inl  fi-morul.   Thr 
it«.al  may  be  ited  ID  the  apjKr  or  luwcr  piirt  of  its  course ;  bat  in  the  miOdlv  of  lim  bum  the 


Sitter  tide. 
SanunenbraMMiH. 
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optTHiion  ii  nttcotle^  with  coDM'tcmble  difficolly.  from  tbe  great  ttoptli  of  ihe  Rrten,  Rnd  Tma 
lliv  extreme  dfffPM  of  tCDsiou  or  ihe  laterul  boumjarics  of  tbc  epatC 

Ju  unltr  to  expose  Itie  v(>jtsul  in  lUe  upnvr  purt  of  Ju  course,  Ui«  patit-iit  ehoald  be  (lUceil  is 
llie  pniuc  poMilioii.  Willi  ihe  limb  cxtenufld.  An  iuciHion  uboot  tliree  ini-bfs  iu  l<-ti)^b  tWiM 
llii-D  be  taadb  ibroiigb  (lie  iutv^uui-Dl,  nlun^'  tbc  pmttriur  inar^iii  uf  Uio  ^(■miiniinbraBoMia, 
utd  the  Taociu  lata  bi^viu;;  been  divided,  Ihiii  muflcle  ntuHt  be  dr*wo  inwards.  Khi'U  tbe  ttoluthM 
of  thi'  vMSfl  will  l«  dcU-i-ii-0  with  the  finger ;  the  nvrvR  lice  on  thr  outer  or  fibalar  tiOe  at  tbe 
Itrtor}'.  tht>  rein,  •up«rlit:ial.  itnd  kUo  to  iU  outer  kidu ;  thn  v«iD  baving  bcN'O  cautlouljr  Bep«rat«d 
from  thu  urivr/,  tne  uDeorism  ncodlo  should  bo  possiHl  urouod  tbc  liilt^-r  vasal  from  withoit 
inward*. 

To  cxpoe«  the  VFispl  In  the  lower  part  of  its  conrBi!,  wbcrft  Ihe  srlery  lies  bctwero  the  two 
bfutli'  of  tht;  UastrocneruiiiM,  tbv  jtatient  ahuulii  hi*  jdncfd  in  th«  saino  pontioQ  kf  io  tbc  prwvd- 
iu)r  operation.  An  iumiim  fibould  itif^n  be  tnadc  Ihmu^h  the  Intcfpimciit  in  ihe  niddu)  Um, 
cvtnmvTicio;!  oppo»ilf  the  bend  id'  thv  ktii-c-joint.  cnn*  bi-inf;  takt-i)  tu  nroid  tbr  i-xtemal  Mplns 
Bona  vein  and  nerve.  After  dividing:  the  deep  foBcia.  nnd  lU'paratiD^  itomo  dfHM-  rellaUr  tarn- 
bnin«r,  tlii'^  artt-rj-.  rein,  awd  Of  rve  will  b*  i.'xpo»i-d,  descending  Wtwfen  tbe  Iww  b«a4s  of  the 
(iaalrncnemiQH.  Some  mnticiiiAr  bnuicli{>ei  of  the  popliteal  shonld  bi;  avoided  if  nonihlo.  or  if 
di*id«d,  tied  imun-dimi-ly.  Tbi:  k'K  b>-iog  now  flexed,  in  order  tbe  mow  rffi'ctaally  to  sepantte 
the  two  heads  of  tbe  Ijaatrncnominn,  the  neiTe  should  be  drawn  inwnrd.'i  and  Ihfi  vein  ootwardi^ 
Mid  tbc  aneurism  needle  pndscd  between  thv  urlery  and  vein  from  without  iawartls. 

Tlie  branches  of  the  popliteal  artery  are,  ilio 

""-'-     l^rr/o.  Sural 

Cutaneous. 

Superior  external  nrtieular. 
Superior  internal  articular. 
Azy^os  artioular. 
Inferior  ext^jrnal  articalar. 
Inferior  internal  articular. 

The  sfipenor  musaihr  hramhts,  two  or  tliree  in  number,  arise  from  tbe  upper 
part  of  the  popliteal  artery,  and  are  distributed  to  the  Vastus  Externus  iwl 
nexor  muscles  of  the  thigh;  anastomosing  "with  tbe  inferior  perforating,  aod 
terminal  branches  of  the  profunda. 

The  inferior  mtuathiT  (sural)  are  two  large  branches,  which  are  disiribatcd 
to  the  two  heads  of  the  Gastrocnemius  and  to  the  Plautaris  musole.  Tbeyarif* 
from  tho  popliteal  artery  opposite  the  knee-joint. 

OulaneoM  brancha  descend  on  each  Hide  atid  in  the  middle  of  tbe  limK 
between  the  Gastrocnemius  and  integument;  thcv  arise  separately  from  t1i« 
popliteal  artery,  or  fVom  some  of  its  branches,  and.  supply  the  integameot  oT 
the  calf. 

The  /tnpen'or  articular  arteries,  two  iu  number,  arise  one  on  oitbor  side  of  lb* 
popliteal,  and  wind  round  the  femur  immediately  above  its  condyles  to  the 
front  of  the  knee-joint.  The  internal  branch  passes  beneath  the  tendon  of  tbe 
Addnctor  Magnus,  and  divides  into  two,  one  of  which  supplies  the  Taelu 
Intemiu,  inosculating  with  the  anastomotica  magna  and  inferior  internal  arti- 
cular; the  other  ramifies  close  to  tho  surface  of  the  femur,  supplying  it  and  Ihe 
knee-joint,  and  anastomosing  with  tho  superior  exturnni  articular  artery.  Tiw 
external  branch  passes  above  tbe  outer  condyle,  beneath  tbe  tendon  of  the"  Bicepi^ 
and  diridas  into  a  superficial  and  deep  branch  :  tho  superficial  branch  suppItM 
tho  Vastus  Externus,  and  anastomoses  with  the  descending  branch  of  the  extCT- 
nal  oircuinflux  artery;  the  deep  branch  supplies  the  lower  part  of  the  femtir 
and  knee-joint,  and  forms  an  anastomotic  arch  aorosa  tbe  bone  with  the  anaft* 
tomotica  magna  artery. 

The  azi/grjg  artiijuhr  is  a  small  branch,  arising  from  the  popliteal  artery  oppo- 
site the  bend  of  the  knee-joint.  It  pierces  the  posterior  ligament,  and  aoppuca 
tbe  ligamenta  and  synovial  membrane  in  the  interior  of  tho  articulation. 

Tho  inferior  articular  arteries,  two  in  number,  arise  from  the  popliteal,  be- 
neath tbe  Gastrocnemius,  and  wind  round  the  bead  of  the  tibia,  oelow  tho 
joint.  The  iiUemal  one  passes  below  tbc  inner  tuWrosity,  beneath  tbe  internal 
)ateral  ligament,  at  the  anterior  border  of  which  it  ascends  to  the  froiu  aikd 
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'  inner  side  of  the  joint,  to  supply  tlie  hea«l  of  the  tibia  nnd  the  articulation  of 
the  knee.  The  fsUnmi  one  )>asses  outwards  aUovu  the  head  of  the  6bula,  to 
the  front  of  the  knee-joint,  lying  in  ila  course  beneath  the  outer  head  of  the 
Gastrocnemiu.'i,  the  external  lateral  ligament,  and  the  tendon  of  the  Biceps 
muscle,  and  divide^t  itiui  branches,  which  auastomose  with  the  inferior  internal 
articular  artery,  the  superior  articular  arteries,  and  the  recurrent  branoh  of  the 
anterior  tibial. 

^^^p  AxTKBioit  TiBiAZ.  Artery.    (Fig.  3O0.) 

The  Anterior  Tibial  Artery  eommencea  at  the  hirurcatiou  of  the  popliteal, 
at  the  lower  border  of  the  Poplitcu.s  muscle,  passes  forwards  between  the  tw(» 
heads  of  the  Tibialis  Puaticus,  and  tUrougU  the  aperture  left  between  the  boues 
at  the  upper  part  of  ilic  interosseous  merabraee,  to  the  deep  part  of  the  front 
of  the  leg;  it  then  dc^cendit  on  the  anterior  surface  of  the  interosseous  liga- 
ment, and  of  the  tibia,  to  the  front  of  the  ankle-joint,  where  it  lies  more  super- 
ficially, and  becomes  the  dor^Mllia  pedis.  A  line  drawn  from  the  inner  side  of 
the  bead  of  the  fibula  to  midivuy  between  the  two  malleoli  will  mark  the  course 
of  the  artery. 

Belati'>aA.  Tn  the  upper  two-thirds  of  its  extent,  it  rests  upon  tlio  interosseous 
ligameut.  to  whiuh  it  is  connected  by  delicate  tibrous  arches  thrown  across  iu 
In  the  lower  third,  upon  the  front  of  the  tibia,  and  the  anterior  ligament  of  the 
ankle-joint.  In  the  upper  third  of  its  course,  it  lies  between  the  Tibialis  Anti- 
cus  and  Kxtensor  Longus  Digitoruni;  in  the  middle  third,  between  the  Tibialis 
Amicus  and  Extensor  Proprms  PoUieis.  In  the  lower  third  it  is  crossed  by  the 
tendon  of  the  E.iclensor  Pruprius  Pollicis,  and  lies  between  it  and  the  innermost 
tendon  of  the  Kxtcnsor  I.ongus  Digitorura.  It  is  covereil,  in  the  upner  two- 
thirds  of  its  eourse,  by  (he  muscles  which  lie  on  either  side  of  it,  and  by  the 
de^i  fa.>tcia;  in  the  lower  thinl,  by  the  integument,  annular  ligament,  aud  fasoia. 

The  anterior  tibia!  artery  is  accompanied  by  two  veins  (vente  comites),  which 
lie  one  on  either  aide  of  ihc  ariery  ;  the  anterior  tibial  nerve  lies  at  first  to  iis 
outer  aide,  and  aboat  ihe  middle  of  the  leg  i  a  placed  superficial  toil;  at  the 
lower  part  of  tlie  artery  the  nerve  is  generally  again  on  the  outer  side. 

Plan  of  thk  Rblations  of  tub  Anterioh  Tibi.\l  Artery. 

Jii  ffimt. 
Iitnguomt.  «tiperficiiil  and  <)ccp  fiuciie. 
Tibitlil  Anliciiit  (ov<^rUps  it  in  upper  [mrt  of  1fg). 


Extcaaor  Loopiis  Hijtitoruia  |  ,        i  „  ;,  ^i;  k.i..\ 


Anterior  lil>al  aerre. 

AnticHS 

>r  Pruprius  PotUcis 
{enMWs  it  at  Iti  lower 
part). 


{     AkMilOT       1 
I        Tibial.         t 


Anterior  tibial  ncni!. 
Kxtenstor  I^>iigi]»  TH^tomm. 
Extensor  PropriiM  FoIliGi& 


loteros'wo'as  laembnuw. 
Tihu. 

Anterior  liK^meat  of  aokle-joiot 

\i*x  in  SJM*.  This  vi-sb(4  ihhv  bi?  Oiminii-h^  ia  siw*.  may  be  dcfle^pnt  1o  s  greater  or 
lr«#  pxtttat.  or  niMv  b«  ^vlir^ly  wnniin^r.  iu  plact-  bfinjc  >>iipplit>(]  by  pcrforstiD^^  braoebw  frem 
ibe  posterior  tibial,  or  bj  the  unif  rior  ilivisiun  of  the  ppniDcal  nrieiy. 

C.it^r»t.    Th*  ttrtffTjr  occasion  .illy  (It^riali't  in  \\»  conr«<-'  towards   the  Bbular  Bide  of  the  let, 

Eintngits  aisHiil  position  bcnrath  the  annnUr  lifrAmcnt  at  the  front  of  the  onlclc.     Id  Iwa 
jicrn.  (W  vrsm-f  haf  tM-ca  founil  to  sppHMirh  the  Kiirfucv  ill  ikc  middle  of  the  leg,  bciug 
vfA  DiPnrlT  b;  the  iatetrument  aod  rA.tri.-i  bHow  that  puint. 
Stf^if"!  AuiMti'tni/.    'Vhv  iiotcnnr  tibial  urN-ry  may  be  tifd  in  the  upper  or  lower  purl  of  tho 
la  the  upper  part,  the  iiperation  is  atU'Uiled  viib  ^i-cat  difBcollf ,  no  account  of  the  Av^Mx 
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intermascuUr  fascia,  whitb  separates  it  above  from  the  Gastrocnemina  and 
Soleiia  muaoles.  In  the  lower  third,  where  it  is  more  superficial,  it  is  covered 
only  by  the  integument  and  fascia,  and  runs  parallel  with  iho  inner  border  of 
the  tendo  AchiUis.     It  ia  accompanied  by  two  veins,  ami  by  the  poittcrior  tibial 

^erve,  which  lies  at  ilrst  to  the  inner  aide  of  the  artery,  but  soon  croiuieu  it,  and 

~    ia  the  greater  part  of  its  course,  on  ita  outer  side. 

Plan  of  thk  Relations  op  the  Postbbiob  Tibial.Abtkkt. 

Jn  fn'tit. 
Tibinlis  PoHlic^na. 
Flexor  Loogiu  Pigitorato. 
Tibia. 
Aoklv^joiot. 


Inner  a'df. 

Poslerinr  tibini  ocrvc, 

npper  third. 


I       pMlfrlOT       I 
1         Tltl^        J 


Ou/«r  eide, 
Pwtericir  tibial  nerve, 
lower  tvu-lkird^ 


eali 
.     Isii 


I     art' 
■Bo 


Bthintt. 
OnetrocDeioitM. 
Solcas. 
Det-p  fuecim  aoil  integumeDt. 

Behind  thf  Tnnrr  AnJch^  the  tendons  and  bloodvessels  are  arranged  in  the  fol- 
lowing order,  from  within  outwards:  First,  the  tendons  of  thul'ibialiti  Posticus 
and  riexor  Loogus  Digitorum,  lying  in  th«  same  groove,  behind  the  inner, 
malleolus,  the  former  being  the  moat  internal.    External  to  these  is  the  poste- 
rior tibial  artery,  having  a  vein  on  either  side;  and,  still  more  extcrn«lly,  the 

osterior  tibial  nerve.     About  half  au  inch  uearor  the  heel  is  the  tendon  of  the 

'lexor  Lougus  Polliuis. 

I'trtdiartiiii  in  N<:^.     The  poiiterinr  Ithial  is  Dot  onrrvqncntlv  smnllpr  thnn  nsaal,  nr  abteot, 

lis  place  bein<r  sappticd  bv  ii  lar^  pcroDcuI  urlt-iy.  which  pnsscii  inwnnU  nt  thi>  lowtr  cod  of  the 

'bik.  nod  eilli>>r  join*  the  siniill  tibiul  itrlery,  or  continue*  nloue  to  the  sole  of  tlie  foot. 

&tri}if:iit  Anatomif.     The  applicafton  of  a  ligalttrt  lo  the  poslcKur  tibial  miiv  be  renuircd  in 

IK»  of  wouni]  of  tlic  solu  of  ttie  tool,  atleDded  wilb  gre&t  heiiiorrh»i;e,  whea  the  vcskI  should 

1x  ^d  «t  th(^  inner  ankle.      In  cases  of  wonnd  of  the  posterior  libtsl.  it  will  be  neceuary  to 

eal*nre  the  wuiiod  »o  na  to  expose  the  vessel  m%  the  wounded  point.  vMrcpliag  where  the  vnswl 

Is  injured  by  a  pimttnred  itmmd  from  Ihc^  front  of  iho  Ir);.     In  OBet  of  uncurlsm  from  woiiorl  of 

the  Krtcry  luw  duwn.  thu  vL-«ael  slimild  bu  livd  iu  the  middle  of  the  leg.     Hut  in  e.DeuriNm  uf  Itae 

Mterior  tibial  high  up,  it  woul'l  be  hi>iter  to  tie  the  femoral  arter;. 

To  lietlic  poalerior  tibial  nrtcry  uL  tIil-  ankle,  ii  semiluniir  incieion  should  bo  mttdo  thruuch 
e  inleiriiait-nt,  nbnut  two  inrhi-*  :ind  nhnlf  in  Iciijilb,  midwnrbi'twci^  the  ht-cl  tind  inner  nnkle, 
lit  a  little  nearer  the  Intter.  The  eiibeiitaneoiH  celttdar  metnb'nLUC  htivinj:  Iteen  divided,  a  etmnc 
dcoav  Eaifcia.  tbf  inlemnl  annuUr  lijninient.  ia  pxp(><K>tl.  Thiit  liipiineiit  w  rinitiiiiinnii  abovo 
the  deep  fasriu  of  ihR  teg.  rovere  ihe  vepscl^  and  nrrvev.  and  ta  intimately  adherent  to  the 
of  the  tembtn*.  Tbi«  having  been  eauuously  divided  npOD  »  director,  the  sbeatb  of  Ike 
u  «x|>ORed.  and  beiijjr  njieat-d,  the  artery  ia  seen  with  one  of  the  venir  comites  on  ea«h 
tide.  Th«  ttDeiirisn]  ueeille  vboubl  be  pas«ed  round  the  ve»8el  from  (be  he«l  toward*  the  nnkle, 
in  order  to  uvoid  the  posterior  tibial  aerve,  care  bciojf  at  the  same  time  taken  not  to  include  the 
Nfue  vomitc*. 

The  vee.ael  maj  also  be  tiM  In  the  lower  third  of  lh(?  leg  hy  making  nn  ineisioo  aboat  three 
inrhes  tn  length.  panilM  with  the  inner  martcin  of  the  tendo  AohilUa.  The  tnlemal  siiphi-mins 
rem  bcinjf  carefully  avoided,  the  two  IsTers  of  fnitcia  muft  be  divided  upon  a  direitcr.  when  the 
artery  is  exposed  along  the  outer  oiar^io  uf  the-  Flexor  Lungrun  Uigiluruui,  with  one  uf  ii«  vcnc 
'"unites  on  cither  side,  and  the  nerve  Wing  external  lo  iL 
To  tic  the  poet^-riur  tibiul  iu  the  niiJOIe  uf  tht.-  Icir  U  a  very  dilEcn)t  opemtton.  on  aecoaat  of 
«  gre*t  deiith  of  the  teasel  from  the  surface,  and  its  being  i-orered  by  ihc  (iasf  rocnemins  and 
Solens  moaclM.  Tbu*  patient  being  placed  in  the  recumbrot  poEiiiun.  the  iajiirt-d  lioib  thoald 
VMt  oa  it*  onter  »ile,  the  knee  being  partially  brnl.  nod  the  fool  extended,  so  as  to  relax  the 
nitsclea  of  the  calf.  Au  lucisiun  ubuul  four  iutheis  in  li'iiglli  elioulij  thi-ii  bu  luudi-  throvgli  ibc 
iDteganii^nt.  iilong  the  inoer  margin  of  the  tibia,  taking  rare  lo  avoid  Ibc  internal  saphenoa* 
vela.  Thi'  deep  f&scia  having  been  divided,  the  marutu  of  ihe  tiii»trorDemiuD  is  expoM-d,  sind 
be  drjiwii  aside,  and  Ihe  tibial  attaclimrnL  of  the  Bolcus  divided,  a  director  bein^  prevUiuftl'; 
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tnaud  beneath  it.  The  artery  mny  now  be  Telt  jiaWlin;:  lipomrh  the  do^p  fascia,  about  an  hr\ 
from  tbfi  mtirf[tD  oT  Ibe  tilnn.  Tho  faiiciii  Imvin^  itrvu  i)iviilv<l,  »aA  tbi.'  limb  ]iWr<l  tu  «ucli  a 
posilioQ  ua  to  ruliix  thi>  musdi's  uf  tbu  i:a\t  an  micli  an  pniitiihif.  tbc^  xeias  dbonlil  be  sepuiltJ 
fffun  iLv  urlery,  uuc)  the  tLiii;uniiiL  neeillc  pui;»t^  ruuod  ibo  vftsi'l  froia  WlUloul  tawwd*,  do  u  t9 
arffld  voundtng  tbe  posterior  tibial  nerve. 

The  brancbea  of  tbe  posterior  tibial  artery  are,  the 


Peroneal. 

Anterior  perotical. 
Huflcular. 


Nitlricnt. 
Communicating. 
luLcFQal  culcancan. 


The  Peroneal  Artery  lies,  deeply  aeated,  along  tlie  back  part  of  the  fibular 
siile  of  the  leg.  It  arises  from  the  posterior  tibial,  about  an  inch  below  the 
lower  border  of  the  Popliteus  muscle,  passes  obliquely  outwards  to  the  fibula, 
and  then  descends  along  tbe  inner  border  of  thiit  bone  to  the  loyer  third  of  the 
leg,  where  it  gives  oQ'  tbe  anterior  peroneal.  It  then  pauses  across  the  articula- 
tion between  ihc  tibia  and  fibula,  to  the  outer  Ride  of  the  on  calciH,  supplying- 
the  neighboring  muscles  and  back  of  the  ankle,  and  anaMomosing  wiih  tha 
external  malleolar,  tarsal,  and  external  plantar  arteries. 

RelatioTis.    This  vessel  rests  at  Arst  upon  tbe  Tibialis  Posticus,  and,  in  ihe 
greater  part  of  its  course,  in  the  fibres  of  the  Flexor  Longus  Pollicie,  in  a  groove 
between  the  interosseous  ligament  and  the  bone.     It  is  covered  in  the  upper  par", 
of  its  course  by  the  Solous  and  deep  fascia;  Ae&u',  by  theKlexorLongusPoIhoia., 

Flan  of  the  Relations  of  tbs  Peroneal  Artert. 

Infrfint. 
Tibialis  Poaticiis. 
Flffxor  l^ngiiB  Follicis. 


Ovtrr  title. 
Filiubu 


Artrij. 


Behind, 
feolpus. 

flexor  Lon^s  Polllcifl. 

PecHliaritiea  in  Origin.  The  pvroal^aI  artprj-  muj  arise  three  incbe*  below  th«  Poplit<nu.  or 
ftom  tbi"  poslorior  tibial  hieh  up.  or  even  from  the  poplilval 

//;•  ^!c  iH  morv  frc(|itt-nl\v  iocrvifpil  tbim  ditnmiahpt) ;  itD<l  Iben  il  cithrr  rrinfnrcps  tlif  pmt» 
rior  tibiiil  b^-  iu  juuction  witb  it.  or  ultD^'t^tber  tukef  ihr  ptiieo  of  tlie  poBlvrior  tibia]  to  ibr  Inwtr 
pirt  oT  tbe  let;  and  Tout,  Wm  l»ller  vreael  onlv  vxivlint;  as  k  abort  tna»cMl»r  liruncb.  In  tliM* 
ntrc  cuf^s  wborc  Ihi?  percvoput  artery  is  emnlfrr  ihuii  uKonl.  a  brMich  fritn  lb**  pOHlfhor  tibul 
eupplio)  itn  place,  OD'I  u  branch  froin  tlio  aoterior  tibial  ■.rompensati'fl  for  the  ilimiaisbed  antehnr 
porrmcul  nricrji-.     la  one  (:a»o.  the  peroneal  arlcry  hux  tHvii  fotiot)  cnttn-lv  miniittfr- 

Tbe  anterior  pcrouenl  ia  loiDetimes  enlarged,  and  Ukeii  the  place  oT  t&e  dorvnl  nrtcrj*  of  tbe 
Toot. 

The  peroneal  artery,  in  ita  course,  gives  off  branches  to  the  Soleua,  Tibialis 
Posticug,  Flexor  Longus  Pollicis,  and  Peronet  muscles,  and  a  nutrient  bmoch 
to  the  fibula. 

The  Antfrinr  Pf^ronraf,  the  only  named  hrsnch  of  the  peroneal  artery,  pi< 
the  interosseous  membrane,  about  two  inches  above  the  outer  malleolut,! 
reach  the  lore  part  of  the  leg,  and,  passing  down  beneath  tbe  Peroneus  Tertini 
to  the  outer  nnkle,  ramifies  on  the  front  and  outer  side  of  the  tarsas,  atnuAomOft- 
iDg  with  the  external  malle^ilar  and  tarsal  arteries. 

The  nutrimt  artery  of  the  tibia  ariiws  from  the  posterior  tibial  near  its  origio, 
and  after  supplying  a  few  muBCuIar  branches,  t-ntcrs  the  nutrient  canal  of  lliai 
bone,  which  it  traverses  ohliqacly  from  above  downwards.  Tbia  is  iho  largcM 
natrhat  artery  of  bone  in  the  body. 
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Tbc  mwcuhr  branches  of  the  posterior  tibial  are  distributed  to  the  Soleus  and 
■Ceep  muscles  along  the  back  of  tlio  leg. 

The  commumcotittg  branch  to  the  peroneal  runs  transversely  across  the  back 
of  the  ttbin,  about  tvro  iuches  above  its  lower  end,  passing  beneath  the  t'iexor 
Longus  Pollicis. 

The  internal  cakaman  consist  of  several  large  branches,  which  arise  from  the 
posterior  tibial  just  before  ita  division;  they  are  distributed  to  the  fat  and 
integumeat  behind  the  tcndo  AchiDis  and  about  the  heel,  :nid  to  the  moj^cles 
on  the  inner  side  of  the  Kole,  anajjtomosiitg  with  the  peroneal  and  internal 
malleolar  arterie.1. 

The  Internal  Plantar  Artery  (Fi^.  801,  302),  much  smaller  tha"n  the  external, 
passes  forwards  along  the  inner  side  of  the  foot.  It  is  nt  fir^it  situnictl  above 
the  Abductor  Polticis,  and  then  between  it  and  the  Flexor  Brevis  I>igitorum, 
both  of  which  it  supplies.  At  the  base  of  the  first  metatarsal  bone,  where  it 
has  become  much  diminished  in  size,  it  passes  along  the  inner  border  of  the 
it  toe,  inosculating  with  its  digital  branches. 


FTj.  301.— llie  Plantar  Arteries. 
Bopcrficial  Vitw. 


Fi^.  302.— Th*  Plantnr  ArteriM. 

liecp  View. 


*%£X: 


The  Ert^rnnl  Plantar  Artery^  much  larger  than  tbc  internal,  passes  obliquely 
outwards  and  forwards  to  the  base  of  the  fifth  njt^talnr&al  bone.  It  then  turns 
obliquely  inwards  to  the  interval  between  the  bases  of  the  first  and  second 
metatarsal  bonw,  where  it  anastomoses  with  the  communicating  branch  from 
the  dorsalis  pedis  artery,  thus  completing  the  plantar  arch.  As  tliis  artery 
passes  outwards,  it  is  at  lirst  placed  between  the  os  ciilcis  and  Abductor  i'ollicis, 
and  then  between  the  Flexor  Brevis  Digitorum  and  flexor  Accessoriug;  and 
as  it  passes  forwards  to  the  ba£o  of  the  little  toe,  it  lies  more  superfloially 
between  the  Flexor  Brevis  Digitorum  and  Abductor  Minimi  Higiti,  covered  by 
the  deep  fascia  and  integument.  The  remaining  portion  of  the  vessel  is  deeply 
situated:  it  extends  from  the  ba.so  of  tlie  metatarsal  bone  of  tho  little  toe  to  iho 

ik  part  of  the  first  interosseous  space,  and  forma  the  plimlar  arch;  it  is  con- 
forwards,  lies  upon  the  luleroasei  muscles,  opposit*  Jhe  tarsal  ends  of  the 
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netatareal  boneo,  nn<l  \a  covered  by  the  Adductor  Pollicis,  the  flexor  tendon 
of  the  tOM,  and  tlie  Lumbricalos. 

Branchea.  The  plantar  arch,  besides  distribnting  numerous  branches  to  the 
muscles,  integument,  and  fascie  in  the  sole,  gives  off  the  following  branchea: — 

Posterior  perforating.  Digital — Anterior  perforating. 

The  potilerior  per/rmuiruf  aro  three  small  branches,  which  ascend  through  the 
back  part  of  tbc  three  outer  interos.scuud  spaces,  between  the  heads  of  the 
Dorsal  Interossei  muscles,  and  anastomose  witu  the  interosseous  branches  from 
the  metatarsal  artery. 

The  digital  branches  arc  four  in  namber,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  The /ra(  passes  outwards  from  the  outer  side  of  the  plantar 
arch,  and  in  distributed  to  ibo  outer  &ide  of  the  Uttle  too,  passing  in  its 
beneath  tlic  AlMlucior  ami  short  Flexor  muscles.  Tlio  tfeond,  Uurd^  and/4 
run  forwards  along  the  metntarsal  spaces,  and  on  arriving  at  the  citills  betwefo 
the  toos,  divide  into  collateral  branches,  which  supply  the  adjacent  sides  of  th« 
throe  outer  toos  and  the  outer  side  of  the  second.  At  the  bifurcation  of  the 
toeg,  each  digital  artery  sends  upwards,  through  the  fore  part  of  the  correspond- 
ing metatarsal  space,  a  small  branch,  which  inosculules  with  the  interoooeott 
branches  of  the  metatarsal  nrtery.     These  aro  the  anierior  perforating  branches. 

From  the  arrangement  already  de»cribe<l  of  the  distribution  of  the  vessels  to 
the  toes,  it  will  be  seen  that  both  sides  of  the  three  outer  toes,  and  the  outer  sida 
of  the  second  too,  arc  supplied  by  branches  from  the  plantar  arch ;  both  nda 
of  the  great  toe,  and  the  inner  side  of  the  second,  being  supplied  by  thedorail 
artery  of  tho  foot 

PULMONABT   ArTBRT. 

The  PuItnonaTy  Artery  convoys  the  venous  blood  from  tho  right  side  of  ilw 
heart  to  the  lungs.  It  is  a  short  wide  vessel,  about  two  inches  in  length,  arisiu 
from  the  left  side  of  the  Imuw  of  the  right  ventricle,  in  front  of  the  aorta.  U 
ascends  obliquely  upwards,  backwards,  and  to  the  left  side,  as  far  as  the  under 
surface  of  the  arch  of  the  aorta,  where  it  divides  into  two  branches  of  nearly 
equal  size,  the  right  and  left  pulmonary  arteries. 

HekttioM.  The  ereater  part  of  this  vessel  is  contained,  together  with  tks 
ascending  port  of  the  arch  of  the  aorta,  in  the  pericardium,  being  inclosed  with 
it  in  a  tube  of  serous  membrane,  continued  upwards  from  the  base  of  tho  heart, 
and  has  attached  to  it,  above,  the  fibrous  layer  of  the  membrane.  Behind,  ii 
rests  at  first  upon  the  ascending  aorta,  and  higher  up  lies  in  front  of  the  led 
auricle.  On  either  sido  of  its  origin  is  the  appendix  of  tho  coiTe^i>«ndiiiir 
auricle,  and  a  coronary  artery ;  and  higher  up  it  passes  to  the  left  Mde  of  the 
ascending  aorta.  A  little  to  the  left  of  it?  point  of  bifurcation,  it  is  connected 
to  the  under  surface  of  the  arch  of  the  aorta  by  a  short  fibrous  oord,  the  renuuni 
of  a  vessel  peculiar  to  fuatal  life,  tho  ducius  arteriosus. 

The  right  /'•ulmotuiry  arury,  longer  and  larger  than  the  left,  runs  horizontally 
outwards,  behind  tlic  asoending  aorta  and  superior  vena  cava,  to  tho  root  ofllie 
right  lung,  where  it  divides  into  two  branches,  of  which  the  lower,  which  is 
the  larger,  supplies  the  lower  lobe;  the  upper  giving  a  branch  to  the  middle 
lobe. 

The  left  pulmonary  artery,  shorter  but  somewhat  smaller  than  the  right, 
horizoniaily  in  front  oi  ihe  descending  aortii  and  left  bronchus  to  the  root^ 
the  left  lung,  where  it  divides  into  two  branches  for  the  two  lobes. 

The  terminal  branches  of  the  pulmonary  artery  will   be  described  with 
anatomy  of  the  lung, 

llie  author  hu  to  acknowledfre  valuable  aid  <)eriTc4  Troiii  tho  foUowins  work*  ;  Harruoa'S 
"Surreal  An«toi]i)ror  the  Art^rka  of  th«  ilunan  Body."  Dahlia.  Wti.  UichftH  t^kAb'* 
"  Anatooiy  of  tlie  Arlerioorih*.'  Human  Boil>."  Lno<loD.  1S4J.  .Sil-wii'd  *■  Mi.'diciil  AiMtoay." 
sod  the  other  works  on  UcDcrm)  wid  Microscopic  Analon;  before  referred  tu. 


Of  the  Veins. 

Thb  VeinH  are  the  vessels  wbioh  serve  lo  return  the  blood  from  Ihe  capilla* 
ries  of  the  different  porta  of  the  body  to  the  lieart.  They  cousiat  of  two  distinet 
sets  of  veasels,  tiie  pulmonary  and  ayslemic. 

The  Pubiwnarjf  Veiiui,  unlike  other  vessels  of  ihia  kind,  contain  arterial 
blood,  which  they  return  from  the  lungs  to  the  left  auricle  of  the  heart. 

The  Systemic  Veita  return  lUu  veuuus  blood  from  the  body  generally  to  the 

right  auricle  of  the  heart. 

I        The  Portal  Vtin,  an  appendage  to  the  systemic  venoos  system,  13  confined  to 

I     the  abdominal  cavity,  returuing  the  venous  blood  from  llie  viscera  of  digestion, 

'      and  carrying  it  to  the  liver  by  a  single  trunk  of  large  size,  iho  vena  porta;. 

From  this  organ,  the  same  blood  id  conveyed  to  the  inferior  veoa  cava  by 

means  of  the  hepatio  veins. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  liody. 
Tbey  commeuce  by  minute  plexuses,  whicii  communicate  with  the  capillaries. 
The  brandies  which  have  their  commeneemeni  in  these  plexu.scs  unite  lo^eihor 
into  trunks,  and  these,  in  tlieir  passage  towards  the  heart,  constantly  increase 
in  size  as  they  receive  branches,  and  join  other  veins  similar  in  «i:£u  to  tUum- 
Belrea,  The  veins  are  larger  and  altogether  more  numerous  than  the  arteries; 
bence,  the  entire  capacity  of  the  venous  svstem  is  much  greater  than  that  of 
the  arterial ;  the  pulmonary  veins  exeepteu,  which  do  not  exceed  in  capacity 
the  pulmonary  arteries.  From  the  combined  area  of  the  smaller  venous 
branobes  being  greater  than  the  main  trunks,  it  rcsullt^,  that  the  venous  system 
represents  a  cone,  the  summit  of  which  corresponds  to  the  heart ;  its  base  to  the 
circumference  of  the  body.  Id  form,  the  veins  ore  not  perfectly  cylindrical 
like  tbe  arteries,  their  wulls  being  collapsed  when  empty,  and  iho  unifonnitv 
of  their  snrface  being  interrupted  at  intervals  by  slight  contractions,  which 
indicate  the  existence  of  valves  in  their  interior.  They  usually  retain,  however, 
the  same  calibre  as  long  as  they  receive  no  branches. 

The  veins  coramnnicate  very  freely  with  one  another,  especially  in  certain 
regions  of  the  body;  and  this  communication  exists  between  the  larger  trunks 
OS  well  as  between  the  smaller  branches.  Thus,  in  the  cavity  of  the  cranium, 
and  Iwtween  the  veins  of  the  neck,  where  obstruction  would  be  attended  with 
imniiDenc  danger  to  the  cerebral  venous  system,  we  Hnd  that  the  sinuses  and 
larger  veins  have  large  and  very  frequent  anastomoses.  The  same  free  com- 
tounicatioa  exists  between  the  veins  throughout  the  whole  extent  of  the'spinal 
oanal,  and  between  the  veins  composing  the  various  venous  plexuses  in  the 
abdomen  and  pelvis,  as  the  spermatic,  uterine,  ve-sical,  prostatic,  etc. 

The  veins  are  subdivided  into  three  sets:  superfiuinl,  deep,  and  sinuses. 

The  Sttjterjinat  or  Cutaneous  Vans  arc  fonnd  between  the  layers  of  superfi- 
cial fascia,  immediately  beneath  the  integument;  tbey  return  the  blood  from 
the^e  structures,  and  communicate  nith  the  deep  veins  by  perforating  tbe  deep 
fascia. 

The  Deep  Veins  accompany  the  arteries,  end  are  usually  inclosed  in  tbe  same 
sheath  with  those  vessels.  In  the  smaller  arteries,  as  the  radial,  ulnar,  brachial, 
tibial,  peroneal,  they  exist  generally  in  pairs,  one  lying  on  each  side  of  the 
T«Mel,  and  are  called  venit  comilts.  The  larger  arteriw,  as  tbe  axillary,  sub- 
clavian, popliteal,  and  femoral,  and  have  usually  only  one  accompanying  vein. 
In  certain  organs  of  the  body,  however,  the  deep  veins  do  not  accompany  the 
arteries  ;  for  instance,  the  veins  in  the  skull  and  spinal  canal,  the  hepatic  veins 
in  the  liver,  and  the  larger  veins  returning  blood  from  the  osseous  tissue. 
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metatarsal  bones,  find  ia  covered  by  the  Adductor  Pollicisj  the  flexof  tendou 
of  the  toes,  and  the  Lumbricales. 

Branches.  The  plantar  arch,  besides  distribnting  numerons  branches  to  the 
muscles,  integument,  and  fasciae  in  the  sole,  gives  off  the  following  branches:— 

Posterior  perforating.  Digital — Anterior  perforating. 

The  posterior  per/orating  are  three  small  branches,  which  ascend  throagh  the 
back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  tbe 
Dorsal  Interossei  muscles,  and  anastomose  with  the  interosseous  branches  from 
the  metatarsal  artery. 

The  difjilal  branches  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  Thejirst  passes  outwards  from  the  outer  side  of  the  plantar 
arch,  and  is  distributed  to  the  outer  side  of  the  little  toe,  passing  in  its  coQr» 
beneath  the  Abductor  and  short  Flexor  muscles.  The  second,  third,  Axtd/ouHk 
run  forwards  along  the  metatarsal  spaces,  and  on  arriving  at  the  clefts  between 
the  toes,  divide  into  collateral  branches,  which  supply  the  adjacent  sides  of  the 
three  outer  toes  and  the  outer  side  of  the  second.  At  the  bifurcation  of  the 
toes,  each  digital  artery  sends  upwards,  through  the  fore  part  of  the  correspond- 
ing metatarsal  space,  a  small  branch,  wliich  inosculates  with  the  interosseoas 
branches  of  the  metatarsal  artery.     These  are  the  anterior  perforating  branches. 

From  the  arrangement  already  described  of  the  distribution  of  the  vessels  to 
the  toes,  it  will  be  seen  that  both  sides  of  the  three  outer  toes,  and  the  outerside 
of  the  second  toe,  are  supplied  by  branches  from  the  plantar  arch ;  both  sides 
of  the  great  toe,  and  the  inner  side  of  the  second,  being  supplied  by  thedoisal 
artery  of  the  foot. 

Pulmonary  Artery. 

The  Pulmonary  Artery  conveys  the  venous  blood  from  the  right  side  of  the  - 
heart  to  the  lungs.  It  ia  a  short  wide  vessel,  about  two  inches  in  length,  arisinj; 
from  the  left  side  of  the  base  of  the  right  ventricle,  in  front  of  the  aorta.  It 
ascends  obliquely  upwards,  backwards,  and  to  the  left  side,  as  far  aa  the  under 
surface  of  the  arch  of  the  aorta,  where  it  divides  into  two  branches  of  nearly 
equal  size,  tbe  right  and  left  pulmonary  arteries. 

Relations.  The  greater  part  of  this  vessel  is  contained,  together  with  the 
ascending  part  of  the  arch  of  the  aorta,  in  the  pericardium,  being  inclosed  with 
it  in  a  tube  of  serous  membrane,  continued  upwards  from  the  base  of  the  heart, 
and  has  attached  to  it,  above,  the  fibrous  layer  of  the  membrane.  Behind,  it 
rests  at  first  upon  the  ascending  aorta,  and  higher  up  lies  in  front  of  the  left 
auricle.  On  either  side  of  its  origin  is  the  appendix  of  the  correspondiog 
auricle,  and  a  coronary  artery  ;  and  higher  up  it  passes  to  the  left  side  of  the 
ascending  aorta.  A  little  to  the  left  of  its  point  of  bifurcation,  it  is  connected 
to  the  under  surface  of  the  arch  of  the  aorta  by  a  short  fibrous  cord,  the  remain* 
of  a  vessel  peculiar  to  foetal  life,  the  ductus  arteriosus. 

The  right  pulmonary  artery,  longer  and  larger  than  the  left,  runs  horizontillj' 
outwards,  behind  the  ascending  aorta  and  superior  veua  cava,  to  tbe  root  of  the 
right  lung,  where  it  divides  into  two  branches,  of  which  the  lower,  which  « 
the  larger,  supplies  the  lower  lobe ;  the  upper  giving  a  branch  to  the  middl* 
lobe. 

The  left  pulmonary  artery,  shorter  but  somewhat  smaller  than  the  right,  p«s*" 
horizontally  in  front  of  the  descending  aorta  and  left  bronchus  to  the  root  of 
the  left  lung,  where  it  divides  into  two  branches  for  the  two  lobes. 

The  terminal  branches  of  the  pulmonary  artery  will  be  described  with  the 
anatomy  of  the  lung. 

Tfac  author  has  to  ackuowledge  valuable  aid  derived  from  tho  follovinfr  works :  HKrriKHll 
"Siirt;tcal  Anatomy  of  the  Arteries  of  the  Human  Body."  Dnhlin.  1824.  .Richard  Qaun* 
"  Anntomv  of  the  Arteries  of  the  Hnman  Body."  London.  1844.  Sibson's  "  Medical  Anatonfi 
and  the  other  works  on  General  and  Microscopic  Anatomy  before  referred  to. 
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inferior  palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil  and 
soil  pftlaic;  tbo  .submaxillary  vein,  which  cotnmences  in  tho  submaxillary  gland; 
aod  lastly,  the  niuiue  vein. 

Fig.  303.— Veifis  qI  the  Head  and  Neck. 
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The  TempiTtd  Vein  commencea  by  a  minute  plexas  on  the  side  and  vertex  of 
t.he  skull,  which  communicatee  with  the  frontal  vein  in  front,  the  corrcspondinff 
Veia  of  the  Opposite  nidc,  and  the  posterior  auricular  and  occipilal  veins  behiud. 
I'rom  thia  network,  anierior  and  posterior  branches  arc  formed  which  unite 
obove  the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this 
siloation  by  a  large  vein,  tiiu  niiihllu  tunipornl,  which  receives  the  blood  from 
Iho  substance  of  the  Temporal  muscle  and  pierces  tho  fascia  at  the  upper  border 
of  the  zygoma.  The  temporal  vein  then  descends  between  the  external  auditory 
meatus  and  the  condyle  of  the  jaw,  enters  the  substance  of  the  parotid  glanu, 
rfnd  unites  with  the  internal  maxitlary  vein,  to  form  the  tcmporo-maxillnry. 

Branchea.  The  temporal  vein  receives  in  its  course  some  parotid  veins,  xn 
articular  branch  from  the  articuhition  of  the  jaw,  anterior  auricul-ir  veins  from 
vbe  external  ear,  and  a  vein  of  largo  size,  the  transverse  facial,  from  thosiJe  of 
the  face. 


TETNS. 
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Tbe  Tnterrtal  Maxiilari/  Vein  is  a  vessel  of  considerable  size,  receiving  bRincli* 
which  C4]rrespond  with  those  of  tbe  internal  roaxillur^  artery.  Thus  it  receivea 
the  middle  meningeal  veins,  tbe  deep  temporal,  the  pterygoid,  masseteric,  and 
buccal,  some  palatiue  veius,  and  the  iuferior  deulal.  These  branches  foroi  a 
large  plexua,  tlio  pterygoid,  which  is  placed  between  the  Temporal  and  Extcroal 
Pterygoid,  and  partly  between  the  Pterygoid  muscles.  This  plexus  cotnmuDi- 
catcs  very  freely  with  the  laeial  vein,  and  with  the  cavernous  sinus,  by  branches 
ihrouffh  tbe  base  of  the  skulL  The  trunk  of  the  vein  then  passes  backward*, 
bobiud  the  neck  of  the  lower  jaw,  and  uaites  with  the  temporal  vela,  forming 
the  temporo-majcillary. 

The  Ttm}ifyro-maxiflary  Vein,  formed  by  the  union  of  the  temporal  and  int 
nal  maxillary  vein,  descends  in  the  substance  of  the  parotid  gland,  between  I 
ramus  of  thejawand  the  Sterno-mastoid  muscle,  and  divides  into  twobrancbei, 
one  of  which  passes  inwards  to  join  the  facial  vein,  the  other  is  coutiauoua  vitk 
the  external  jugular.  It  receives  near  its  termination  tbe  posterior  auricular 
vein. 

The  Posterior  Auricular  Vein  commences  upon  tbe  side  of  tbe  head,  by  i 
plexus  which  communicates  with  the  branohes  of  the  lomporal  and  occipital 
veins.  The  vein  descends  behind  the  external  ear  and  joins  the  tcmporo- maxil- 
lary, just  before  that  vessel  termioatea  in  the  external  jugular.  This  vcsnl 
receives  the  stylo-moatoid  vctn,  and  some  branches  from  tbe  back  part  of  tbe 
external  car. 

The  Occipital  Vein  commences  at  the  b:ick  part  of  the  vertex  of  the  akoll,  by 
a  plexus  in  a  similar  manner  with  the  other  veins.  Jtfuliows  the  coarse  of  the 
occipital  artery,  passing  deeply  beneath  the  muscles  of  the  back  part  of  the 
neck,  and  terminates  in  the  internal  Jugular,  occasionally  in  the  external  jugular. 
As  this  vein  passes  opposiie  the  mastoid  process,  it  receives  tbe  mastoid  tob, 
which  ostabtishcs  a  communication  with  tbe  lateral  ainus. 
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The  Veins  of  tbe  Neck,  which  rcLorn  tbe  blood  from  the  head  and  hcOf 


External  jugular. 
Posterior  external  Jugular. 

VertobraL 


Anterior  jugular. 
Internal  jugular. 
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The  External  Juffular  Vein  receives  the  greater  part  of  the  blood  from  the 
exterior  of  the  cranium  and  deep  partd  of  the  face,  being  a  continualioii  of  lh« 
tunijioro-raaxillary  and  posterior  auricular  veins.  It  commences  in  ibo  t>ubsiunoe 
of  tlio  parotid  gland,  on  a  level  with  the  angle  of  the  lower  Jaw,  and  runs  per- 
pendicularly down  the  neck,  in  the  direction  of  a  line  drawn  from  the  angle  of 
the  jaw  to  the  middle  of  tbe  clavicle.  In  its  course  it  crosses  the  Steroo- 
mastoid  musele,  and  runs  parallel  with  its  posterior  border  as  far  as  its  attach- 
ment (o  the  clavicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  ths 
subclavian  vein,  on  the  outer  side  of  the  internal  jugular.  In  the  neck,  it  is 
separated  from  the  Sterno-maatoid  by  the  anterior  layer  of  the  deep  cervical 
fascia,  and  is  covered  by  the  Platysma,  tbe  superficial  fascia,  and  tbe  integument. 
This  vein  Is  orossed  about  its  centre  by  the  superficial  cervical  nerve,  and  its 
upper  half  is  accompanied  by  the  auricularis  magnus  nerve.  Tbe  cxieroal 
jugular  vein  varies  in  size,  bearing  an  inverse  proportion  to  that  of  the  otliiv 
veins  of  the  neck ;  it  is  occasionally  double.  It  is  provided  with  two  pairs  of 
valves,  the  lower  jxiir  being  placed  at  its  entrance  into  the  subclavian  vein,  the 
upper  pair  in  most  cases  about  an  inch  and  a  half  above  the  clavicle.  The« 
T&nres  do  not  prevent  the  regurgitaiion  of  the  blood,  or  the  passage  of  injcctioa 
from  below  upwards.' 

<  Itio  Btndent  inaj  rofi^r  to  kd  interealinfr  paper  1)y  Dr.  Hfratliers.  "  On  JnimUr  T«ir«rrt 
hi   Aiipbyxi»,  AofttomicnilT  jini)    Kx{><-nm^'utiitrj-  (\>Diii<i<Titl,  In^-lniline   thu    ItvinonslnitlDa 
Vaircf  ia  Ibe  TeUis  of  the  Neck,"  ia  tho  Efiinbunfh  J/iciiroi  Juumat,  for  Novvtahvr.  lb6C. 
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Branches.  This  vein  receives  the  occipital  occasionally,  the  posterior  exter- 
nal jugular,  and,  near  its  termination,  the  suprascapular  auil  trauavcrse  cervical 
veius.  It  commuDicatcs  with  the  anterior  jugular,  and,  in  the  substance  of  the 
parotid,  reoeivos  a  large  brauch  of  oommunication  Irom  the  internal  ju^u tar. 

The  Posterior  External  Jugxtlar  Vein  returns  the  blood  from  the  integument 
and  superficial  muscles  in  the  upper  and  back  pnrt  of  the  neck,  lying  between 
the  Splenius  and  Trapezius  muscles.  It  runs  down  the  back  part  of  the  neck, 
and  opens  into  the  external  jugular  just  below  the  middle  of  its  courae. 

The  Anterior  Jnyular  Vrin  collectit  the  blood  from  the  integument  and  mus- 
cles in  the  middle  of  the  anterior  reeion  of  the  nock.  It  passes  down  between 
the  median  line  and  the  anterior  border  of  the  Stcrno- mastoid,  and,  at  the  lower 
part  of  the  neck,  pas.ses  beneath  that  muscle  to  open  into  the  subuiaviun  vulii, 
near  the  termination  of  the  external  jugular.  This  vein  varies  considerably  in 
size,  bearing  almost  always  an  inverse  proportion  to  the  external  jugular.  Moat 
frequently  there  are  two  anterior  jugulars,  a  right  and  left;  hut  occasionally 
only  one.  This  vein  receives  some  laryngeal  branches,  and  occasioTially  an 
inferior  thyroid  vein.  Just  above  the  sternum,  the  two  anterior  jugular  veins 
oomniunioato  by  a  transverse  trunk,  which  receives  branches  from  the  inferior 
thyroid  reins.  It  aUo  communicates  with  the  external  and  with  the  internal 
jugular.    There  are  no  valves  in  this  vein. 

The  fttkrital  Jugular  Vein  collects  the  blood  (Vom  the  interior  of  the  cranium, 
from  the  superficial  parts  of  the  face,  and  from  the  neck.  It  commences  at  the 
jugular  fonimeu,  in  the  base  of  the  skull,  being  formed  br  the  coalescenee  of 
the  lateral  and  inferior  petrosal  sinuses.  At  its  origin  it  is  somewhat  dilated, 
and  this  dilatation  is  called  the  sinus,  or  gulf  of  the  internal  jugular  vein.  It 
runs  down  the  side  of  the  neck  iu  a  vertical  direction,  lying  at  first  on  the 
outer  aide  of  the  internal  carotid,  and  then  on  the  outer  side  of  the  common 
carotid,  and  at  the  root  of  the  neck  unites  with  the  subclavian  vein,  to  form 
the  vena  iimominata.  The  internal  jugular  vein,  at  il-s  commencement,  lies 
upon  the  liectus  Lateralis,  behind,  and  at  the  outer  side  of  the  internal  carotid, 
and  the  eighth  and  niutli  pairs  of  nerves;  lower  down,  the  vein  and  artery  lie 
upon  the  same  plane,  the  glosso-pharyngcal  and  hypoglossal  nerves  passing 
forwards  betweeu  them;  the  pneumogastrio  descends  between  and  behind  them, 
in  the  same  sheath  ;  and  the  spinal  accessory  passes  obliquely  outwards,  behind 
the  vein.  At  the  root  of  the  neck  the  vein  of  the  right  side  is  placed  at  a 
little  distance  from  the  artery  ;  ou  the  lefl  side,  it  usually  crosses  it  at  its  lower 
jiart.  The  right  internal  jugular  vein  crosses  tho  first  part  of  the  .<;ubelflvian 
artery.  This  vein  is  of  cousiderable  size,  but  varies  in  diffurent  individuals, 
tho  left  one  being  usually  tho  smaller.  It  is  provided  with  a  pair  of  valves, 
'which  ore  placed  at  its  point  of  termination,  or  from  half  to  three-quarters  of 
va  inch  above  it. 

Sranehes.  This  vein  receives  in  its  course  the  facial,  lingual,  pharyngeal, 
superior  and  middle  thyroid  veins,  and  sometimes  the  occipital.  At  its  point 
of  junction  with  the  branch  common  to  the  temporal  and  facial  veina  it  becomes 
greatly  inoreaaed  in  size. 

The  Ungttal  veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and  passing  backwards,  following  the  course  of  the  lingual  artery  and 
its  branches,  terminate  in  the  internal  jugular. 

ThQ  jtfianjn'jeal  vein  commences  in  a  minute  plexus,  the  pharyngeal,  at  the 
back  part  and  sides  of  the  pharynx,  and  after  receiving  meningeal  branches, 
and  the  Vidian  and  sphcno-palatine  veins,  terminates  in  the  internal  jugular. 
It  occasionally  opens  into  the  facial,  Ungual,  or  superior  thyroid  vein. 

The  sni/m-ior  thyroid  vein  commences  in  the  substance  and  on  the  surface  of 
the  thyroid  gland,  by  branches  corresponding  with  those  of  the  superior  thyroid 
artery,  and  terminates  iu  the  upper  part  of  the  internal  jugular  vein. 

The  middle  iht/nnd  vein  collects  the  blood  from  tho  lower  part  of  tho  lateral 
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lobo  of  the  tliyroid  gland,  and,  being  joined  by  some  braiiehea  from  tho  larynx 
and  iracliwi,  teriuiimtuc*  in  tho  lower  part  of  the  inieriial  jugular  vein. 

The  occipital  vein  has  been  described  above. 

Tho  Vertebral  Vein  uommeuces  in  the  occipital  region,  by  numerous  imall 
branches,  from  the  deep  musclos  at  tho  upper  and  back  part  of  iho  neck,  paaaes 
Diitwurds,  and  euterss  the  foramen  in  tho  transvorse  process  of  the  otlus,  and 
descends  by  tho  side  of  the  vertiibral  nriervi  in  the  canal  furme<l  by  the  mto^ 
verAe  processes  of  the  cervical  vcrtcbrfo.  Emcrginjr  from  the  foramen  in  the 
tran^iverae  process  of  the  si.xtti  cervical,  it  terminates  at  the  root  of  the  uock  in 
tlio  back  part  of  the  iunominatfl  vein  near  Wa  origin,  its  month  beinf(  guarded 
Lv  a  pair  of  valves.  On  the  right  side,  it  crojiscs  the  first  part  of  the  subvla- 
VKin  aiicry.  This  vein,  in  the  lower  part  of  its  course,  occasionally  divides 
into  two  branches,  one  of  which  emerges  with  tho  artery  at  the  sixth  cervica] 
vertebra;  tho  other  escapes  through  the  foramen  in  the  seventh  cervical. 

Branrlia.  The  vertebral  vein  receives  in  its  course  the  posterior  condvloid 
vein,  muscular  branches  from  the  muscles  in  the  prevertebral  region ;  aorsi- 
Bpinal  veins,  from  the  back  part  of  the  cervical  portion  of  the  spine;  mcninf^ 
rachidinn  reins,  from  the  interior  of  the  spinal  canal  j  and  lastly,  the  ascending 
and  deep  cervical  veins. 

VbINS  op  THB  DlPLOfi. 

The  diploS  of  the  cranial  bonea  is  channelled,  in  the  adult,  bj  a  namber  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  cumpMl 

Flp.  301— Vuins  of  lfa«  Dijiloii,  m  <]i«pUye<]  by  the  Removal  of  th«  Ostcr  Tabic  ot  ibe  StilL 
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nsBnc.  The  veins  ihcy  contain  aro  largo  and  capacious,  their  walls  being  ttiin, 
and  formed  only  of  epithelium,  resting  upon  a  layer  of  clastic  tissue,  and  ilwj 
present,  at  irregular  intervals,  pouch-like  dilatations,  or  c'iU->It-xac,  which  s«nrB 
as  rt>.ficrvoir8  fur  the  blood.  Those  are  tho  veins  of  the  diploij;  ihor  can  naif 
bo  displayed  by  removing  tho  outer  table  of  the  skull. 

In  adult  life,  as  long  as  the  cranial  bones  are  distinct  and  separable,  iboe 
veins  are  confined  to  the  particular  bones;  but  in  old  age,  when  the  ftutumarr 
united,  they  communicate  with  each  other,  and  increase  in  size.  Tlnjiie  vesfpl^ 
communicate,  in  tho  interior  of  the  cranium,  with  the  meningeal  veins,  and 
with  the  sinuses  of  the  dura  mater;  and  on  the  exterior  of  the  skull,  with  thfl 
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Cerebral  Veins. 


veins  of  tho  pericranium.  Thoy  are  divided  into  the  frontal,  whicli  opens  into 
the  supraorbital  vein,  by  an  aperture  at  the  aiipraorbilai  notch ;  ibe  anterior 
temporal^  which  is  conilned  chiefly  to  the  frontal  bone,  and  opens  into  one  or 
the  deep  temporal  veins,  after  escaping  by  an  aperture  in  the  great  wing  of  the 
sphenoid ;  the  posterior  temjioml,  which  is  confined  to  the  parietal  bone,  and 
terminates  in  the  lateral  sinus  by  an  aperture  .at  the  posterior  inferior  angle  of 
tho  parietal  bone ;  and  the  occiptUit,  which  is  confined  to  tho  occipital  bone  and 
opena  either  into  the  occipital  vein,  or  the  occipital  sinus. 

^RThc  Cerebral  Tcins  arc  remarkable  for  the  extreme  thinness  of  their  coats, 

^T  consequence  of  the  muscular  tissue  in  them,  being  wanting,  and  for  tha 

absence  of  valvea.     They  may  be  divided  into  two  seta,  the  superficial,  which 

are  placed  on  the  surface,  and  the  deep  veins,  which  occupy  the  interior  of  the 

organ. 

The  Superficial  Cerehral  Yeinx  ramify  upon  the  surface  of  the  brain,  being 
lodged -in  the  sulci,  between  the  convolutions,  a  few  running  acro.'is  the  convo- 
lutions. They  receive  branches  from  the  substance  of  tho  brain,  itnd  terminate 
in  tho  sinuses.  They  are  named,  from  the  poaitioa  they  occupy,  superior,  in- 
ferior, internal,  and  external. 

The  Stijierior  Cereitral  Vciru,  seven  or  eight  in  number  on  each  side,  pass 
forw-irds  and  inwards  towards  the  great  lougitudiual  fissure,  where  they  receive 
the  internal  cerebral  veins,  which  return  the  blood  from  the  oonvoluiions  of 
the  flat  surface  of  the  corresponding  hemisphere;  near  ilieir  termination,  they 
become  invested  with  n  tubular  sheath  of  tho  arachnoid  membrane,  and  open 
into  iho  superior  longitudinal  sinus,  in  tho  opposite  direction  to  tho  course  of 
the  blood. 

The  Inferior  Anterior  Cerebral  Veimi  commence  on  tho  under  surface  of  the 
anterior  lobes  of  the  brain,  and  terminate  in  the  cavernous  sinuses. 

The  Inferior  Lateral  Certhral  Veins  commence  on  the  lateral  parts  of  the 
hemispheres,  and  at  tho  baso  of  tho  brain;  they  unite  to  form  from  three  to 
five  Veins,  which  open  into  the  lateral  sinus  from  before  backwards. 

The  fry'erior  Malian  Cerrbral  Veins,  which  are  very  large,  commence  at  the 
fore  part  of  the  under  surface  of  the  cerebrum,  and  from  the  convolutions  of 
the  posterior  lobe,  and  terminate  tn  the  straight  sinus  behind  the  vcnffl  Qalent. 

Tue  Be^p  CerAral,  or  VtrUrieular  Veins  (vena)  Galeni),  are  two  in  number, 
one  from  the  right,  the  other  from  the  lelt,  vcnlriclo.  They  are  each  formed 
by  two  veins,  the  vena  corporis  striati,  and  tho  choroid  vein.  They  run  back- 
wards, parallel  with  one  another,  inclosed  within  tho  velum  interpositum,  and 
(TOSS  out  of  the  brain  at  the  great  transverse  fissure,  between  the  under  surface  of 
the  corpus  callosum  and  the  tubcrcula  quadrigemina,  to  enter  tho  straight  sinus. 

The  vena  corporis  striati  commences  in  the  groove  between  tho  corpus  striatum 
and  thalamus  opticus,  receives  numerous  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  tho  fornix  with  the  choroid  vein,  to  form 
one  of  the  venm  Galeni. 

The  choroid  twin  runs  along  the  whole  length  of  the  outer  border  of  the 
choroid  plexus,  receiving  veins  (Vom  the  hippocampus  major,  tho  fornix  and 
corpus  callosum,  and  unites  at  the  anterior  extremity  of  the  choroid  plexus, 
with  the  vein  of  the  corpus  striatum. 

The  Oer^K'llar  I'fiVm  occupy  the  surface  of  the  cerebellum,  and  arc  di-sposcd 
in  three  sets,  superior,  inferior,  and  lateral.  The  superior  pass  forwards  and 
inwards,  across  the  superior  vermiform  process,  and  terminate  in  tlio  straight 
nDDa ;  some  open  into  the  vcnaj  Galeni.  The  inferior  cerebellar  veins,  of  largo 
atao,  run  transversely  outwards,  and  tcrmiualo  by  two  or  three  trunks  in  the 
lateral  sinuses.     Tho  lateral  anterior  ccrcboUar  veins  terminate  in  tho  superior 

trosal  sin  uses. 
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Sinuses  of  thk  Dura  Mater. 

The  Sinnsos  of  the  T)nra  Afatcr  are  venous  channels,  analogous  to  the  veil 
iheir  outer  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continue 
of  the  »croua  membratiQ  of  the  veins.     They  arc  fifteen  in  number,  and  ar- 
divided  into  two  set^.    1.  Those  situated  at  the  upper  and  back  part  of  the  slcol"^ 
2.  Those  at  the  baise  of  the  fikull.    The  former  are  the 


Superior  longitudinal. 
Interior  longitudinal. 


Straight  sinus. 
Lateral  sinusod. 


2.  Occipital  sinuses. 

The  Sttperior  Lan^tudinnl  Sima  oecnpios  the  attached  margin  of  the  la' 
rebri.    Commenciug  at  the  crista  Qalli,  it  runs  from  before  baakwan^ 


cerebri 


"Fig,  305, — VvrticiU  FectioD  or  th«  Skull,  sbowinff  thv  SinuEes  of  the  Oum  Untcr. 
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grooving  the  inner  surface  of  tlio  frontal,  the  adjacent  margins  of  the  i^° 
parietal,  and  the  superior  division  of  tho  crucial  ridge  of  the  occipital  how, 
and  terminates  by  dividing  into  the  two  lateral  siuuiiui!.  This  stnus  ia  triaogal*' 
in  form,  narrow  in  front,  and  gradually  inereu.-<ing  in  .size  as  it  posses  b«ck- 
varda.  On  examining  its  inner  surface,  it  presents  the  inicrnal  openings  of  t^* 
cerebral  veins,  which  run,  for  the  most  part,  from  behind  forwards,  and  oj* 
chiefly  at  tho  back  part  of  tho  sinus,  their  ori6oe3  being  concealed  by  fibro<i| 
areola;  numerous  fibrous  hands  (eh<»^to;  WiUitii)  are  also  eeen,  which  exi'"^ 
transversely  aonisa  the  inferior  angle  uf  the  sinus ;  and  lastly,  »omo  f)maU,  wUj*> 
projecting  bodies,  the  glandule)  Pacchioni.  This  sinus  receives  the  sii|>6no' 
cerebral  veins,  num«rous  veina  from  the  dlploij  and  dura  mater,  and,  al  ^ 
posterior  extremity  of  the  aagiltal  auturo,  tho  parietal  veina  from  the  ptri- 
crnninm. 

Tho  point  where  the  superior  longitudinal  and  lateral  sinuses  are  ooDtinflOM 
is  called  tho  eonjluenee  of  the  sinttsrs,  or  tho  torcular  ilerop/iiti.  It  prsMOta  * 
consideraUo  dilatation,  of  very  irregular  form,  and  is  the  ]K>int  of  nie«tiBff  of 
six  sinuses,  the  superior  longitudinal,  the  two  lateral,  the  two  occipital,  am  the 
Straight. 

The  Inferior  Longitudinal  Sinut,  more  correctly  described  as  the  in/cnorlinf*' 
tudinal  vein,  is  contained  in  the  posterior  part  of  tho  free  marsin  of  the  uU 
oercbrL    It  is  of  a  circular  form,  increases  in  size  aa  it  pastes  uackwanlB,  aod 
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veins  of  the  pericrauium.  They  are  divided  into  tlie  frontal,  which  opens  into 
the  supraorbital  vein,  by  an  aperture  at  the  supraorbital  notch ;  the  anterior 
temporal,  which  is  confined  chiefly  to  the  frontal  bone,  and  opens  into  one  of 
the  deep  temporal  veins,  after  escaping  by  an  aperture  in  the  great  wing  of  the 
sphenoid;  the  posterior  temporal,  which  is  confined  to  the  parietal  bone,  and 
terminates  in  the  lateral  sinus  by  an  aperture.at  the  posterior  inferior  angle  of 
the  parietal  bone;  and  the  occipital,  which  is  conflnea  to  the  occipital  bone  and 
opens  either  into  the  occipital  vein,  or  the  occipital  sinus. 

Cbrbbbal  YxtNS. 

The  Cerebral  Veins  are  remarkable  for  the  extreme  thinness  of  their  coats, 
in  consequence  of  the  muscular  tissue  in  them  being  wanting,  and  for  the 
absence  of  valves.  They  may  be  divided  into  two  sets,  the  superficial,  which 
are  placed  on  the  surface,  and  the  deep  veins,  which  occupy  the  interior  of  the 
organ. 

The  Superficial  Cerehral  Veins  ramify  upon  the  surface  of  the  brain,  being 
lodged  in  the  sulci,  between  the  convolutions,  a  few  running  across  the  convo- 
lutions. They  receive  branches  from  the  substance  of  the  brain,  and  terminate 
ia  the  sinuses.  They  are  named,  from  the  position  they  occupy,  superior,  in- 
ferior, internal,  and  external. 

The  Superior  Cerebral  Veins,  seven  or  eight  in  number  on  each  side,  pass 
forwards  and  inwards  towards  the  great  longitudinal  fissure,  where  they  receive 
the  internal  cerebral  veins,  which  return  the  blood  from  the  convolutions  of 
the  flat  surface  of  the  corresponding  hemisphere;  near  their  termination,  they 
become  invested  with  a  tubular  sheath  of  the  arachnoid  membrane,  and  open 
into  the  superior  longitudinal  sinus,  in  the  opposite  direction  to  the  course  of 
the  blood. 

The  Inferior  Anterior  Cerehral  Veins  commence  on  the  under  surface  of  the 
anterior  lobes  of  the  brain,  and  terminate  in  the  cavernous  sinuses. 

The  Inferior  Lateral  Cerebral  Veins  commence  on  the  lateral  parts  of  the 
hemispheres,  and  at  the  base  of  the  brain ;  they  unite  to  form  from  three  to 
five  veins,  which  open  into  the  lateral  sinus  from  before  backwards. 

Thefn/erior  Median  Cerebral  Veiiis,  which  are  very  large,  commence  at  the 
fore  part  of  the  under  surface  of  the  cerebrum,  and  from  the  convolutions  of 
the  posterior  lobe,  and  terminate  in  the  straight  sinus  behind  the  vense  Galeni. 

The  Deep  Cerebral,  or  Ventricular  Veijis  (vense  Galeni),  are  two  in  number, 
one  from  the  right,  the  other  from  the  left,  ventricle.  They  are  each  formed 
by  two  veins,  the  vena  corporis  striati,  and  the  choroid  vein.  They  run  back- 
wards, parallel  with  one  another,  inclosed  within  the  velum  interpositum,  and 
pass  out  of  the  brain  at  the  great  transverse  fissure,  between  the  under  surface  of 
the  corpus  callosnm  and  the  tubercula  quadrigemina,  to  enter  the  straight  sinus. 

The  verta  corporis  striati  commences  in  the  groove  between  the  corpus  striatum 
and  thalamus  opticus,  receives  numerous  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein,  to  form 
one  of  the  vense  Galeni. 

The  choroid  vein  runs  along  the  whole  length  of  the  outer  border  of  the 
choroid  plexus,  receiving  veins  from  the  hippocampus  major,  the  fornix  and 
corpus  callosum,  and  unites  at  the  anterior  extremity  of  the  choroid  plexus, 
with  the  vein  of  the  corpus  striatum. 

The  Cerebellar  Veins  occupy  the  surface  of  the  cerebellum,  and  are  disposed 
in  three  sets,  superior,  inferior,  and  lateral.  The  superior  pass  forwards  and 
inwards,  across  the  superior  vermiform  process,  and  terminate  in  the  straight 
sinus ;  some  open  into  the  venae  Galeni.  The  inferior  cerebellar  veins,  of  largo 
size,  run  transversely  outwards,  and  terminate  by  two  or  three  trunks  in  the 
lateral  sinuses.  The  lateral  anterior  cerebellar  veins  terminate  in  the  superior 
petrosal  sinuses. 
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than  the  nnterior ;  and  in  old  nge  it  is  more  capnoious  thnn  at  an  early  peri< 

of  lift}.    It  ruouivea  veins  IVuu)  the  pitututr^  hody,  aud  from  tUo  adjaueot  bou 

and  dura  mater. 

Tbo  Inferior  Petrosal  Sinus  ia  sltnated  in  the  grooTO  formed  hj  the  janctioD 

of  the  inferior  border  of  the  petrous  portion  of  the  temporal  with  the  basitat 
.process  of  ibe  ocoipital.  It  commences  in  front  at  the  termination  of  the 
fcavernooa  sinus,  and  opens  Iwhiiid,  into  the  jugular  foramen,  forniintj  with  tbe 

lateral  sinus  the  commencement  of  the  internal  jugular  veio.    These  siauses are 

Bemi-cyliudrioal  in  form. 

Fig-.  306.— Tho  9iimBP!i  at  Uie  Bue  of  tbc  Skull. 
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The  Transv^se  Stnits  ia  placed  transversely  across  the  fore  part  of  thebuilir 
process  of  the  occipital  bone  serving  to  connect  the  two  inferior  petraval  t*i 
cavernous  sinuses.  A  second  is  occasionally  found  opposite  the  foramen  magnum. 

The  Huptrior  Petrosal  tSiwis  ts  situated  along  the  upper  border  of  the  pclrwis 
portion  of  the  temporal  bono,  in  ihe  front  part  of  the  allached  margin  of  lb" 
tentorium.  It  is  small  and  narrow,  and  connects  together  the  c'lverooan  and 
lateral  sinuses  at  each  side.  It  receives  a  cerebral  vein  (inferior  lateral  cerebn') 
ffrom  the  under  part  of  the  middle  lobe,  and  a  cerebellar  vein  (anterior  lat«nl 
cerebellar)  from  the  anterior  border  of  the  cerebellum. 


VEINS  OF  THE  UPPER  EXTREMITY. 

Tbo  Veins  of  the  Upper  Extremity  arc  divided  into  two  sots,  superficial  aaii 
deep. 

The  Superjkial  I'ci'iw  are  placed  immediately  beneath  the  integument  bfr 
tweeu  the  two  laycra  of  superficial  fascia;  they  commence  in  the  hand  chieAr 
on  its  dorsal  aspect,  where  they  form  a  more  or  less  complete  arch. 

The  Dwp  Veins  accompany  the  arteries,  and  constitute  the  vcnas  comttes  of 
those  vessels. 

Both  sets  of  veiuels  arc  provided  with  valves,  which  are  more  noineroufl  hi 
the  deep  than  \i.  the  auperfiuial. 
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terminates  in  the  straight  sinus.  It  receiTea  several  veiaa  from  the  falx  cerebri, 
and  occasionally  a  few  from  the  flat  surface  of  the  heraispherea. 

The  Straight  Sinus  is  situated  at  the  line  of  junction  of  the  falx  cerebri  with 
the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  proceeds  back- 
wards, and  runs  obliquely  downwards  and  backwards  from  the  termination  of 
the  inferior  longitudinal  sinus  to  the  torcular  Herophili.  Besides  the  inferior 
Jongitadinal  sinus,  it  receives  the  venee  Galeni,  the  inferior  median  cerebral 
veins,  and  the  superior  cerebellar.     A  few  transverse  bands  cross  its  interior. 

The  Lateral  Bimises  are  of  large  size,  and  are  situated  in  the  attached  margin 
of  the  tentorium  cerebelli.  They  commence  at  the  torcular  Herophili,  and 
passing  horizontally  outwards  to  the  base  of  the  petrous  portion  of  the  temporal 
booe,  curve  downwards  and  inwards  on  each  side  to  reach  the  jugular  foramen, 
where  they  terminate  in  the  internal  jugular  vein.  Each  sinus  rests,  in  its 
course,  upon  the  inner  surface  of  the  occipital,  the  posterior  inferior  angle  of 
the  parietal,  the  mastoid  portion  of  the  temporal,  and  on  the  occipital  again 
just  before  its  termination.  These  sinuses  are  frequently  of  unequal  size,  and 
they  increase  in  size  as  they  proceed  from  behind  forwards.  The  horizontal 
portion  is  of  a  triangular  form,  the  curved  portion  semi-cylindrical ;  their  inner 
surface  is  smooth,  and  not  crossed  by  the  fibrous  bands  found  in  the  inner 
sinuses.  These  sinuses  receive  blood  from  the  superior  longitudinal,  the 
straight,  and  the  occipital  sinuses ;  and  in  front  they  communicate  with  the 
superior  and  inferior  petrosal.  They  communicate  with  the  veins  of  the  peri- 
cranium by  means  of  the  mastoid  and  posterior  condyloid  veins,  and  they  re- 
ceive the  inferior  cerebral  and  inferior  cerebellar  veins,  and  some  veins  from 
the  diploe. 

The  Occipital  are  the  smallest  of  the  cranial  sinuses.  They  are  usually  two 
in  number,  and  situated  in  the  attached  margin  of  the  falx  cerebelli.  They 
commence  by  several  small  veins  around  the  posterior  margin  of  the  foramen 
magnum,  which  communicate  with  the  posterior  spinal  veins,  and  terminate  by 
separate  openings  (sometimes  by  a  single  aperture)  in  the  torcular  Herophili. 

The  sinuses  at  the  base  of  the  skull  are : — 

3-  Cavernous.  ~  Inferior  petrosal. 

^',  Circular.  j.  Superior  petrosal. 

Transverse. 

The  Cav&rnoxis  Sinuses  are  named  from  their  presenting  a  reticulated  structure. 
They  are  two  in  number,  of  large  size,  and  placed  one  on  each  side  of  the  sella 
Turcica,  extending  from  the  sphenoidal  fissure  to  the  apex  of  the  petrous  por- 
tion of  the  temporal  bone ;  they  receive  anteriorly  the  ophthalmic  vein  through 
the  sphenoidal  fissure,  and  communicate  behind  with  the  petrosal  sinuses,  and 
with  each  other  by  the  circular  and  transverse  sinuses.  On  the  inner  wall  of 
each  sinus  is  found  the  internal  carotid  artery,  accompanied  by  filaments  of  the 
carotid  plexus  and  by  the  sixth  nerve ;  and  on  its  outer  wall,  the  third,  fourth, 
and  ophthalmic  nerves.  These  parts  are  separated  from  the  blood  flowing  along 
the  sinus  by  the  lining  membrane,  which  is  continuous  with  the  inner  coat  of 
the  veins.  The  cavity  of  the  sinus,  which  is  larger  behind  than  in  front,  is 
intersected  by  filaments  of  fibrous  tissue  and  small  vessels.  The  cavernous 
sinuses  receive  the  inferior  anterior  cerebral  veins;  they  communicate  with  the 
lateral  sinuses  by  means  of  the  superior  and  inferior  petrosal,  and  with  the 
facial  vein  through  the  ophthalmic. 

The  ophthalmic  is  a  large  vein,  which  connects  the  frontal  vein  at  the  inner 
angle  of  the  orbit  with  the  cavernous  sinus ;  it  pursues  the  same  course  as  the 
ophthalmic  artery,  and  receives  branches  corresponding  to  those  derived  from 
that  vessel.  Forming  a  short  single  trunk,  it  passes  through  the  inner  ex- 
tremity of  the  sphenoidal  fissure,  and  terminates  in  the  cavernoua  sinus. 

The  Circular  Sinus  completely  surrounds  the  pituitary  body,  and  commu- 
nicates on  each  side  with  the  cavernous  sinuses.     Its  posterior  half  is  larger 
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P«1t 


irface  of  the  hand  nnd  middle 


imar  sunace  ot  the  hand  nnd  nuddle  line  of  the  forearm,  commtinioating  irHfi 
the  anierior  ulnar  and  radial  veins.  At  the  bend  uf  the  elbow,  it.  receives  » 
liranch  of  comtnnnication  from  the  deep  veins,  accompanjing  the  bracliial 
artery,  and  divides  into  two  branches  the  median  oephalic  and  median  basilic, 
which  diverge  from  each  other  as  they  ascend. 

The  ifedian  Crj'fmlic,  usually  the  stualk-r  of  the  two,  passes  outwards  in  thu 
groove  hetweca  the  Supinaior  Ixiiigutt  ami  Biceps  rauBclcs,  and  joins  with  tbe 
cephalic  voia.  The  braacbes  of  the  external  cutaneous  Dcrvc  pass  behiod  this 
vejtsel. 

The  MrAi'an  Batitic  vein  passes  obliquely  inwards,  in  the  groove  between  the 
Biceps  and  Pronator  Radii  Teres,  and  joins  with  tbe  basilic.  This  vein  paaaa 
iu  front  of  the  braohial  artery,  from  which  it  in  Hcparaled  by  a  tibroas  expaa- 
Bton,  given  off  from  the  tendon  of  the  Biceps  to  tlic  fascia  covering  the  flexor 
muscles  of  the  forearm.  Filameuts  of  the  iDlerual  uuiaueous  uerve  paas  iu  front 
as  wcU  as  behind  this  vessel.' 

The  Deep  Veins  of  the  Upper  Exircmity  follow  the  couwe  of  the  aileriM, 
forming  their  vuiiie  oomitea.  They  are  generally  two  iu  number,  one  lying  on 
each  side  of  ihu  corresponding  artery,  and  they  are  connected  at  intervals  by 
short  transverse  branches. 

There  are  two  digital  veins,  accompanying  each  artery  along  the  sinea  of  the 
fingers;  these,  uniting  »t  their  base,  pass  along  the  interoi«*eous  spaces  in  the 
palm,  and  terminate  in  the  two  superficial  palmar  veins.  Branches  from  those 
vessels  on  the  radial  side  of  the  hand  nocompany  the  superficialis  vols,  and  on 
the  ulnar  side  terminate  in  the  deep  ulnar  veins.  The  deep  ulnar  vcints  nathey 
pass  in  front  of  the  wrist,  coniinuuicate  wiih  the  interosseous  and  supcriiciiU 
veins,  and  unite,  at  the  elbow,  with  the  deep  radial  veins,  to  form  thu  votuu 
oomitcs  of  the  brachial  artery. 

The  Interosseous  Veins  accompany  the  anterior  and  posterior  intcnKBcoai 
arteries.  The  anterior  interosseous  veins  commence  in  front  of  the  wri^t, 
where  they  communicate  with  the  deep  radial  and  ulnar  veins;  at  the  upper 
part  of  the  forearm  they  receive  the  po.sterior  interosseous  veins,  and  turmiijaui 
m  the  ven»  comines  of  the  ulnar  artery. 

The  Deej}  Palmar  Vciiis  accompan^y  the  dcwp  palmar  arcU,  being  formed  b^ 
branches  which  accompany  the  ramifications  of  that  vemsol.  They  commtnii- 
cate  with  the  superficial  palmar  veins  at  the  inner  side  of  the  hand;  and  on  the 
outer  side  terminate  in  the  vunie  comites  of  the  radial  artery.  At  the  wri-t, 
they  receive  a  dorsal  and  a  palmar  branch  from  iho  thumb,  and  unite  with  tha 
deep  radial  veins.  Accompanying  the  radial  artery,  these  vessels  tenniuate  ia 
the  venec  comilea  of  the  brachial  artery. 

The  Brachidl  Veiiia  are  placed  one  on  each  side  of  the  braohial  artery,  rooetr* 
ing  branehcB  cor  responding  with  those  given  olT  from  that  vessel ;  at  ibe  lonr 
margin  of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary  vein. 

The  deep  veins  have  numerous  anastomoses,  not  only  with  each  other,  bul 
also  with  the  superficial  veins. 

The  Axillarff  Vein  is  of  large  mae  and  formed  by  tho  continuation  upward* 
of  the  basilic  vein.  It  commences  at  the  lower  part  of  the  axillary  space,  in- 
creases in  siae  aa  it  a.^ends,  by  receiving  braoohes  correspondtug  with  those  of 
the  axillary  artery,  and  ternunatcs  immediately  beneath  the  clavicle  at  the  oater 
margin  of  the  first  rib,  whcro  it  bccomoH  tbo  subclavian  vein.  This  vexwl ')» 
covered  in  front  by  the  Pectoral  muscles  and  onsto-coracoid  membrane,  and  Jiff 
on  the  thotacic  siile  of  the  axillary  artery.  Opposite  the  Snbscapularis,  iti» 
joined  by  a  large  vein,  formed  by  tha  junction  ol  the  venss  comites  of  the  bra- 

'  Cmv^^tlhinr  ttytt :  "  Natncroas  rattrlics  ak  obscrrpd  In  the  dlFpoi'ltion  of  tho  T«iH  of  tk 
elbow;  flomuiicnes  tbo  cotnmuQ  mnltuu  vr'iu  Ii*  wuuIid^;  but  ia  thni>«  cnspo,  its  two  brKOrh**  of 
ItirorcaiioD  atf.  rumisbcd  by  tho  radial  vrio,  and  tbc  rophnlic  ii  nlmoM  stwnyB  in  a  nidlfiK-nun 
L'ooditiuD.  Id  other  ewes,  onl;  two  vciiiit  arr  fuuiid  at  \\\k  tx-nd  <-r  (lie  vibnw.  Ilie  nJul  w 
ulasxr,  which  are  cuatiDiions,  without  uuv  i]i.'m«tcal)ua,  wilh  ibv  ctphuU^  and  bMlUc" 


SUBCLAVIAN— I3IN0MINATB, 


cliiftl;  and  near  itn  termination  it  receives  the  ocphalio  vein.  Tbis  vein  is  pro- 
vided  with  a  pair  of  valves,  opposite  the  lower  border  of  the  Subscapularis 
muscle;  valves  are  also  found  at  the  termination  of  the  cophalic  and  sub- 
ticapttUr  veing. 

Tbc  Subclavian  Vein,  the  continuation  of  the  axillary,  extends  from  the  outer 
margin  of  the  6rst  rib  to  the  ianer  end  of  the  sterno- clavicular  articulation, 
wbere  it  nnites  with  the  internal  jugular,  to  form  the  vena  inuonitData.  It  is 
in  relation,  in  IVont,  with  the  clavicle  and  SubcJavius  musoloj  hchind,  with  the 
subclavian  art«ry,  from  which  it  is  separated  internally  by  the  Scalenus  Amicus 
and  phrenic  nerve.  Below,  it  rests  in  u  depression  on  the  first  rib  aud  upon 
the  pleura.     Above,  it  is  covered  by  the  cervical  fascia  and  intcgomeni. 

The  subclavian  vein  occasionally  rises  in  tbe  neck  to  a  levd  witK  the  third 
part  of  the  subclavian  artery,  and  in  two  instances  has  been  seen  pasaing  with 
this  vessel  behind  the  Scalenus  Antious.  This  vessel  is  provided  with  valves 
about  an  inch  from  its  tenninatiuti  in  the  iuaominate,  just  exteroul  to  tho 
entrance  of  the  cxienuil  jugular  vein, 

Braiu:hi-^9.  It  receives  the  external  and  anterior  jugular  veins  and  a  small 
branch  from  the  cephalic,  outside  the  Scalenus;  and  on  the  inner  side  of  that 
ran»ole,  the  iuteroal  jugular  vein. 

The  Vmte  Inrvyminntte  (Fig.  80S)  are  two  large  trunks,  placed  one  on  each 
side  of  the  root  of  the  neck,  and  formed  by  the  union  of  the-  internal  jugular 
and  subclavian  veins  of  the  corresponding  side. 

The  rigfit  twta  iJinomiTjota  is  a  short  vessel,  about  an  inch  and  a  half  in  length, 
which  commences  at  the  inner  end  of  the  clavicle,  and,  passing  almost  vertically 
downwards,  joins  with  the  left  vena  innominata  just  below  the  cartilage  of  the 
first  rib,  to  form  the  superior  vena  cava.  It  lies  superficial  and  external  to  the 
arteria  iunominata;  on  its  right  side  the  pleura  is  interposed  between  it  and  the 
apex  of  the  lung.  This  vein,  at  its  angle  of  junciion  with  the  subclavian, 
receives  the  right  vertebral  vein,  and  right  lymphatic  <luct;  and,  lower  down, 
the  right  internal  mammary,  right  uiferior  tbyroid,  and  right  superior  inter- 
costal veins. 

The  i^/t  wna  innomlnala,  about  three  inches  in  length,  and  larger  than  the 
right,  passes  obliquely  from  left  to  right  across  the  upper  and  fore  part  of  the 
chesti  to  unite  with  its  fellow  of  the  opposite  side,  forming  the  superior  vena 
cava.  It  is  in  relation,  in  front,  with  the  sternal  end  of  the  clavicle,  iheslerno- 
clavicnlar  articulation,  and  the  flrHt  pieuc  of  the  sternum,  from  which  it  is  sepa- 
rated by  the  Stcrno-hyoid  and  Sterno- tbyroid  muscles,  the  thymus  gland  or  its 
remaius,  and  some  loose  areolar  tissue.  Behind,  it  lies  across  the  roots  of  tho 
three  large  arteries  arising  from  the  arch  of  the  aorta.  This  vessel  is  ioiiied 
by  the  left  vertebral,  left  inferior  thyroid,  left  interna!  inammiiry,  and  the  left 
superior  intercostal  veins,  and  occasionally  some  thymic  and  pericardiac  veins. 
There  are  no  valves  in  the  venGS  iunominntaa. 

PtctUiariiiea.  SooetimeA  the  innominiite  vvios  open  Beparat«-ly  ioto  the  rigfbt  aoriclc ;  fn 
sncb  coses  tho  right  veto  tukes  the  ordinar;  conma  of  too  snpciior  vcoa  cava,  btit  the  led  void,  af>er 
COTOtnuDicalioK  ^*j  ft  froalt  ttmncb  willi  the  rigfat  one,  pit^e«  in  Tront  of  tho  rootur  th«*  li-ft  luuu, 
and  tarning  to  ihe  hack  of  the  heart,  receives  tho  c-ar<liac  veins,  and  tenninatej  iu  tbo  back  of 
Ike  right  aaricU'-  This  occni-ioDal  coudiiiun  of  the  veius  id  thu  nduU.  is  a  regular  uuu  in  t)i>' 
fxloii  ni  an  earlv  prrio<),  an>l  the  twn  v<^s3iph  lire  peniiatent  in  birila  am)  soDte  mn.mTiinliA.  Tht^ 
sobsequvut  chaotri-s  which  lake  place  iu  tbvstti  veKit-Is  are  tbo  following  :  The  caminuaicatinp 
braacn  l»eiwwo  Ihn  tw)  trunks  ■■nlnrg^s  anil  forain  (be  fuliin-  Irfl  innominate  vein;  the  remain- 
by  pul  of  the  U>ft  trunk  [a  oblileralud  afl  far  as  tho  heart.  wfaer«  il  remains  pcrvionfl.  and  forms 
Ihe  coronary  jiinns ;  a  remnunt  >•(  tW  oblileriited  veswl  is  ae«n  in  nilntt  hie  113  a  citrons  band 

ffc«ag  aifdg  the  hack  of  the  left  auricle  and  io  front  of  the  root  of  the  left  Inug,  «fttkd  by  Mr. 
arsluU  ihii  reitiirial  fold  of  the  pericanhum. 

The  infcma?  vmmmary  tWns,  two  in  number  to  each  artery,  follow  tho  course 
of  that  vessel,  and  receive  branches  corresponding  with  those  derived  from 
it  The  two  reins  unite  into  a  single  trunk,  which  terminates  in  the  innomi- 
naie  rein. 


VEINS. 


The  inftrior  thf/md  twi'n*,  two,  frcQuently  thre«  or  four  in  number,  ariM 
in  the  veuoua  plexus,  on  the  tliyroiii  body,  commumcating  with  the  mid- 
dle   and    superior     thjroiJ 

Pig.  308.— The  Venw  CariE  nod  ACTffos  Veins, 
viUi  thtiir  FurumliTe  linuiclieii. 


Veins.     Tbo  left  one  deeoeods 
in  front  of  the  trachea,  be- 
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Sift^Xumt- 


,i-r**.^y-y-A»f  hind  the  Sieroo-tliyroid  bb^H 

clcH,  communicating  with  nV 

fellow  by  transverse  bninchci^ 

,ai  Jupjar      and    terminates   in    the   left 

vena  innominata.     The  right 

one,  whieh  is  placed  a  liul« 

to  the  right  of  the  moliui 

line,   opens    into   tho    right 

*-  i-     ^TKvv^    -^  vena  iimotninata,  just  at  its 

vt}mMLuSyC'ir^  junotiou   with    the    superior 

cava.  These  veins  receive 
tracheal  and  inferior  lanrn* 
goal  branches,  and  are  pro- 
vided  with  valves  at  tneir 
termination  in  the  icnomioate 
veins. 

The  Superior  Tnttrootl^  ^ 
T'fiTU  return  tho  blood  fo|^H 
the  upper  intercostal  apao^^^ 

The  riyfU  snjmior  inter- 
costal, much  smaller  than  the 
left,  closely  correspond^  wtth 
tbo  Biiperior  intercostal  ar- 
tery, receiving  the  bIoo«J  from 
the  first,  or  first  and  soooDd 
intercoittat  spaces,  and  term!- 
^fe^-J  nates  in  the  right  vena  ia- 

'  '  "    ~  nominata.       Sometimes     it 

f^rnt-Km^      pa.'ucfl  down,  and  opcua  into 
the  vena  azygos  major. 

The  le/t  superior  internttal 
is  alwav-s  larger  than  the 
right,  but  varies  in  bim  in 
diflbrentsubjeota,  being  afoall 
when  tho  lc(V  qpper  axygos 
vein  is  large,  and  vice  Mntf. 
Ii  is  usually  formed  by 
branches  from  the  two  or 
three  upper  i  ntercostal  spans, 
' X'\  \      "'*'^  psaaiug  acroM  the  arch 

^  '  of  the  aorta,   terminates  in 

tho  left  vena  innonuoUL 
The  lef^  bronchial  vein  opeu 
into  it. 

The  Superior  Vma  Cam 
receives  the  blood  which  i* 
conveved  to  the  heart  frtwi 
the  whole  of  tho  upper  half 
of  the  body.  It  is  a  abort 
trunk,  varying  from  two 
inobcs  and  a  half  to  three 


nt 
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iDcfaes  in  length,  formed  by  the  juDction  of  the  two  venss  iDnommBtce,  It  com- 
m«iice8  iinmisliatelv  helow  tlic  cartilage  of  the  first  rib  on  the  right  aide,  and, 
descending  Tertiuafly,  enters  the  pericardium  about  an  inch  and  a  half  abore 
the  heart,  and  teruiiuates  iu  the  upper  part  ofthe  right  auricle.  Id  its  oourae, 
it  describes  a  slight  curve,  the  convexity  of  which  is  turned  to  the  right  aide. 

Relations.    In/ronl,  with  the  thoracic  fascia,  which  separates  it  from  Ibe  Ihy- 

tis  gland,  and  from  the  sternum ;  behind^  with  the  root  of  the  right  lung.  On 
its  rigfit  side,  with  the  phrenic  nerve  and  right  pleura  ;  on  il.s  Ir/c  si<U,  with  tho 
Bscending  part  of  the  aorta.  The  portion  contained  within  the  pericardium  is 
covered  bythe  serous  layer  of  that  membranu,  in  its  anttirior  three-fourths.     Il 

ceivea  the  vena  azygos  major,  just  before  it  enters  the  pericnnlium,  and  seve- 

1  small  veins  from  the  perieoruium  and  parta  iu  the  niediastinuni.  The  supe* 
rior  vena  cava  has  no  valves. 

The  Azyyos  Veirn  connect  together  the  superior  and  inferior  venae  cavse,  sup- 
plying the  place  of  those  vessels  in  the  part  of  the  chest  which  is  occupied  by 
ibc  heart. 

Tho  larger,  or  n'l/A^ozf/Tosvnn,  commences  opposite  the  first  or  seoond  lumbar 
vurtobra,  by  a  branch  from  tho  right  Inmbar  veins;  sometimes  by  a  branch  from 
the  renal  vein,  or  from  the  inferior  vena  cava.  It  enters  the  thorax  through 
tho  aortic  opening  in  the  Diaphragm,  and  passes  along  the  right  side  of  the  ver- 
tebral column  to  the  third  dorsal  vertebra,  where  it  arches  forward,  over  the 
root  of  the  right  luug,  and  terminates  iu  the  superior  vena  cava,  just  befure  that 
vessel  enters  the  pericardium.  Whilst  nasHing  through  the  aortic  opening  of 
the  Diaphragm,  it  lies  with  the  thoracic  auct  on  the  right  side  of  the  aorta;  and 
in  the  thorax,  it  lies  upon  the  intercostal  arteries,  ou  the  right  side  of  the  aorta 
and  thoracic  duct,  uovcretl  by  the  pleura. 

Brant-hKs.    Jt  receives  nine  or  ten  lower  intercostal  veins  of  the  right  side, 

the  vena  azvgos  minor,  several  oesophageal,  mcdi.Hstinal,  and  vertebral  veins; 

icar  its  termination,  the  right  bronchial  vein;  and  is  occasionally  connected 

ritb  the  right  superior  interuustal  vein.     A  few  imperfect  valves  are  fouad  in 

lis  vein;  but  its  branches  are  provided  with  complete  valves. 

The  intercostal  veins  on  the  left  side,  below  the  two  or  three  tipper  intercos- 
}  tal  spaces,  usually  form  two  trunks,  named  the  lef^  lower,  and  tha  left  upper, 
^azygoa  veiud. 

^ft   The  lift  lower,  or  emailfT  azygm  ret'n,  commences  in  iho  lumWr  region,  by  a 

^Branch  from  one  of  the  lumbar  veins,  or  from  the  loft  renal.     It  p.issc.i  into  tho 

^Hborax,  through  the  left  crus  of  the  Diaphragm,  and  ascetiding  ou  the  led  side 

i^()f  the  spinH.  as  high  as  tho  sixth  or  seventh  dorsal  vertebra,  passes  across  the 

column,  behind  the  aorta  and  thoracic  duct,  to  terminate  in  the  right  azygos 

Vein.     It  receives  the  four  or  five  lower  intercostal  veins  of  the  left  side,  and 

some  oesophageal  and  mediastinal  veins. 

The  left  upper  <tzygos  vein  varies  according  to  the  size  of  the  led  superior  in* 
tercostal.  It  receives  veins  from  the  intorcoi^tal  spaces  between  the  leU  superior 
iaterco.ttal  vein,  and  highest  branch  of  the  left  lower  ar-Vgos.  They  aro  usually 
two  or  three  in  number,  and  join  to  form  a  trunk  which  ends  in  the  right  azy- 
gos vein,  or  in  the  left  lower  aaygos.  When  this  vein  is  small,  or  altogether 
wanting,  the  led  superior  intercostal  vein  will  extend  as  low  as  the  fidh  or  sixth 
intercostal  space. 

'i'he  brojteiu'al  veins  retorn  the  blood  from  tho  sabstance  ofthe  lungs;  that  of 
the  rij^ht  itide  opens  Into  the  vena  azygos  major,  near  its  termination;  that  of 
Lho  lud  side,  into  the  led  superior  intereusiai  vein. 


^ti 
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The  Spikal  Veina. 


The  numerous  venous  plexuses  placed  upon  and  within  the  spine  may  be 
arranged  into  four  sets. 
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VEINS. 


1.  Tboae  placed  on  the  exterior  of  iho  spinal  column  (the  dorsi-spinal  veil 

2.  Those  situated  Id  tiie  iiilui  iur  of  the  spiiiuJ  i^iuat,  betwueu  tut:  venel 
and  the  iheca  venebralis  (meuiogo-rachidiiin  veins). 

3.  The  veins  of  the  bodiea  of  the  vertebros. 

4.  The  veins  of  the  apinul  cord  (mcduUi-spinal). 

1.  Tho  Dttni-spinal  r«w  commence  by  small  branches,  whieh  receive  thotr 
blood  from  the  integument  of  the  back  of  the  spine,  and  from  the  muscles  in 
the  vertebral  grooves,     Thev  form  a  complicated  network,  which  surrounds 

^ihe  spinous  processes,  the  lamiiiio,  and  the  transverse  and  articular  proceaaei 
)f  all  the  vertebral.  At  the  basea  of  the  transverse  processes,  they  commani- 
Eeate,  by  means  of  ascending  and  descending 'branches,  with  the  veins  surroond- 
'Jng  the  contiguous  vertebra),  aud  they  join  with  the  veins  iu  the  spinal  eaaal 
by  branches  which  perforate  the  Hgamenta  subflava;  they  terminate  in  tha 
intervals  between  the  arches  of  the  vertebrae,  by  joining  the  vertebral  veint  in 
the  ueck,  the  intercostal  veins  iu  the  thorax,  and  the  lumbar  aud  aaoral  veitu 
in  the  loins  and  pelvis. 

2.  The  principal  veins  contained  in  the  spinal  canal  are  sitnated  between  the 
theca  vertebmli.s  and  tlie  vertehrsB.  They  consiHt  of  two  longitudinal  plexuses, 
one  of  which  run*  along  the  posterior  surface  of  the  bodies  of  the  vertebfe 
throughout  the  entire  length  of  the  t^pinal  canal  (anterior  longiludimil  spituJ 
vciQs),  rcceivingthe  veins  Itelonging  tu  the  bodies  of  the  vertebra:  (renn  lusit 
vertcbrarum).  The  other  plexus  (posterior  longitudinal  spinal  veins)  is  plaoed 
on  the  inner,  or  anterior  surface  of  the  laminae  of  the  vertebrw,  aud  exteuoit 
along  the  entire  length  of  the  spinal  cnual. 

The  Anterior  Lonyitttdinal  Siniuil  Veins  consist  of  two  large,  tortnons, 
canals,  which  extend  along  the  whole  length  of  the  vertebral  column,  from 
foramen  magnum  to  the  base  of  tlto  coccyx,  being  placed  one  on  each  side  of 
the  posterior  surface  of  the  bodies  of  the  vertebras,  external  to  the  posicrior 
common  ligament.  These  reins  commnnicate  together  opposite  canh  vert<;hr», 
by  transverse  trunks,  which  pass  beneath  the  ligament,  and  receive  the  krg« 
Tcnte  basis  vurtubrarum,  from  the  interior  of  the  body  of  each  vertebra.    Tot 

Fig.  309. — TnuuTtrree  SccU>m  of  a  Donal  Verlcbm,  nbowing  tin  Bpiool  Vetna. 
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anterior  longitudinal  spinal  veins  are  least  developed  in  the  cervical  and  sacr 
regions.  They  are  not  of  uniform  size  throughout,  being  aliemntely  enlarged 
and  constricted.  At  the  intervertebral  fornmino,  they  comniunicate  with  the 
i/o/vi-spinal  veins,  aud  with  the  vertebral  veins  iu  the  neck,  with  the  iutercostal 


'REMIT' 


veins  \n  tlie  dorsal  regioD,  and  with  the  lumbar  and  sacra!  veins  m  thecorres- 
pondiDg  regions. 

The  posterior  Longitudinal  Spinal  Veins,  amaller  than  the  anterior,  ore  situ- 
ated one  on  either  sitlu,  b«Lweeu  the  iuuer  aurface  of  the  Ltiuiou;  and  the  theca 
vertebralia.  Thoy  cotnmmiioate  (like  the  anterior),  opposite  each  vertebra,  hy 
tranaverse  trunk*.;  and  with  the  anterior  longitudinal  veins,  by  lateral  trans- 
verse branches,  which  puss  trom  bubiud  forwards.  These  v«ius,  at  the  inter- 
vertebral  foramina,  join  with  the  dorsi-suiual  veins. 

S.  The  Veifxa  of  tiu  liofJiet  of  Uu  VerMrie  (veD»  basis  vertebrarum)  emerge 
from  the  foramina  on  their  posterior  surface,  and  join  the  trunsvcr^ie  trunk 
connecting  the  anterior  longitudinal  spinal  vcin<i.  They  are  contained  in  large 
tortuous  channels,  ia  the  subsuinco  of  tlio  bones,  similar  in  every  respect  to 
thoae  found  in  the  diploo  of  the  cranial  bones.  These  canals  lie  parallel  to  the 
upper  and  lower  surface  of  the  bones,  arise  from  the  entire  circumferenee  of  the 
vertebra,  communicate  with  veins  which  enter  through  the  foramina,  on  thu 
anterior  surface  of  the  bodies,  and  converge  to  the  principal  oanal,  which  is 
twmetimoii  double  towards  its  posterior  part.  They  become  greatly  developed 
in  advanced  ago. 

4.  The  Veitu  of  the  Spinal  Corxl  (mcdu  III -spinal)  consist  of  a  minnte  tortuous 
venous  ple.\aa,  which  covers  the  entire  surfaoe  of  the  cord,  being  situated 
between  the  pia  mater  and  arachnoid.  These  vessels  emerge  chiefly  from  tho 
posterior  median  furrow,  and  are  largest  in  the  lumbar  region.  Near  the  base 
of  tho  skull  they  uulte,  and  form  two  or  three  small  trunks,  which  communi- 

Fif.  310. — Vertical  Scclioa  or  two  Donul  yertebnB,  Bbowin^  the  Spioal  Veins. 


<!irtewith  the  vertebral  veins,  and  then  terminate  in  iTie  inferior  cerebellar  veins, 
or  in  the  petrosal  sinuses.  Each  of  tho  spinal  nerves  is  accompanied  by  a 
Wanch  as  far  as  the  intervertebral  foramina,  where  they  join  tho  other  veins 
from  the  spinal  canal. 

There  are  no  valves  in  the  spinal  voins. 
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VEINS  OF  TUE  LOWER  EXTREMITY. 


le  Veins  of  the  Lower  Kxtreraily  are  subdivided,  like  those  of  the  upper, 
into  two  sots,  auperflctut  and  deep;  the  superficial  veins  being  placed  beneath 
the  integument,  between  tlio  two  layers  of  superficial  fascia;  tho  deep  veins 
BccomfMinying  tho  arteries,  niKl  forming  the  veriaj  comiles  of  those  vessels. 
Both  pets  of  veins  are  provided  with  valves,  which  are  more  numerous  in  the 
deep  than  in  the  superficial  set.  These  valves  are  also  more  numerous  in  the 
lower  than  in  the  upper  limb. 

The  Superfdal  Veins  of  the  lower  exlreniily  are  tho  internal  or  long  saphenous, 
and  the  external  or  short  saphenous. 
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VEINS. 


Pig.  ail.-Tho  Intcraiil  or        'I}it  internal  sapfmutm  vein  (Pic.  811)  oomnw 

BwochS      "**"    ""        "*    ^™"'  *  "'*"'""  plcx^^i^,  which  covcM  the  dorsum 

inner  side  of  the  foot;  ita^wends  in  froucof  the  iniMf 
ankle,  und  along  the  inner  side  of  the  leg,  bobind 
the  inner  margin  of  the  tibia,  accompflnied  bj  the 
interoal  safiheuous  nerve.  At  the  knee,  it  paacs 
hackwarda  behind  the  inner  condyle  uf  the  iomar, 
asceud<t  along  iho  iuitide  of  the  thigh,  and,  pMsiog 
through  tbe  saphenous  opening  iu  the  fascia  lata, 
^-\  terminates  in  the  femoral  vein  mmai  an  iiich  and  a 

■;:  V  ^1  IBhtv^  I  half  below  Poupart's  ligament.  This  rein  recciirce 
in  its  course  cutaneoua  branches  from  the  leg  aiid 
thigh,  and  at  the  saphenous  opening,  the  superficial 
epigastric,  superficial  circumflex  iliac,  and.  exterotl 
)>udic  veins.  Tbe  veins  from  the  inner  and  back 
pnrt  of  the  thi^h  frequently  unite  to  form  a  large 
vessel,  which  enters  the  main  trunk  near  the  8aph^ 
nous  opening;  and  sometimes  tlioso  on  tbo  ottler 
side  of  the  thigh  join  to  form  a  large  branch;  bo  thA 
oocnsioually  three  large  veins  are  seen  couvergt  ~ 
from  diffci-ent  parts  of  the  thigh  towards  tbe  sapl 
nous  opening.  The  internal  saphenous  vein  con- 
niunicates  in  the  foot  with  the  internal  plantar  vein; 
in  the  leg,  with  the  posterior  libial  veins,  by  brandies 
wbiuh  perforate  the  tibial  origiu  of  the  Soleus  toi 
cle,  and  also  with  the  anterior  tibial  vuins;  at 
knee,  with  the  articular  veins;  in  the  thigh,  with 
the  femoral  vein  by  one  or  more  branches.  The 
valves  in  this  vein  vary  from  two  to  six  in  namhcr; 
thev'aromoreiiiinii'rous  in  the  thigh  than  in  ihele^ 

The  external  or  ehnrt  gapfumnis  vein  (Fig.  312)  ^ 
formed  by  branches  which  collect  the  blood 
the  dorsum  and  outer  side  of  the  foot;  it 
behind  the  outer  ankle,  and  along  the  oalcr  border 
of  the  tendo  Acbillis,  across  which  it  paaaea  at  ta 
acute  angle  to  reach  the  middle  line  of  the  poBtaiar 
awpect  ofthe  leg.  Pwsaing  directly  upwards,  4t  per 
furates  the  deep  fascia  in  the  lower  part  of  tbe  pop* 
litcal  space,  and  terminates  in  the  popliteal  veia, 
between  the  heads  of  the  Gastrocnemius  musolo^  It 
is  ttceompauied  by  the  external  tuiphonouH  Dorra.  It 
receives  numerous  lai^c  branches  from  the  bock  pait 
of  the  leg,  and  communicates  with  tbe  deep  veins  oo 
the  dorsum  of  the  foot,  and  behind  the  outer  inalloo* 
lus.  This  vein  has  only  two  valves,  one  of  which  ii 
always  found  near  its  termination  in  the  popliteal  veta. 

The  Veeji  Veins  of  the  lower  extremity  aoonra* 
pany  the  arteries  and  their  brancbes,  and  are  called 
the  tvnar  comOea  of  th(>se  veseelfl. 

The  external  and  internal  plantar  Tolns  unite  to 
form  the  posterior  tibial.  The^  acoonipany  the  poi- 
terior  tibial  artery,  and  are  joined  by  the  peroaeal 
veins. . 

The  ani-mor  tibinl  vftins  are  formed  by  a  continuation  upwards  of  tbo  vena 
comites  of  the  dorsalis  pedis  artery.  They  perforate  the  interossoous  metnblBM 
at  the  upper  part  of  the  leg,  and  form,  by  their  junction  with  the  posterior 
tibial,  the  popliteal  vein. 
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Piff.  ;U2.~Kxl*-ni»l  or 
8hort  .Sapbaoona  Vein. 


The  vftlvea  tn  the  deep  veins  are  very  uumerous. 

Tho  J^opliteal  Vein  ia  formed  hy  the  junction  of  the  venfe  comites  of  the  aate- 
rior  and  poatorior  tibial  vc^telfl;  it  ascends  tlirongli  the  popliteal  space  to  tlio 
tendinous  aperiure  lq  the  Adtluctor  Magnus,  \rberu  it 
becotnea  tlio  fotnoral  vein.  Iti  tbo  lower  part  of  its 
course,  it  ici  placed  iott^rnal  to  tbe  artery  ;  between  the 
headij  of  tho  Gastrocnemius,  it  is  superficial  to  that 
Tend ;  but  abore  tbe  knee-joint,  it  is  close  to  its  outer 
side.  It  receives  the  sural  veins  from  the  Ga«lroe- 
neraiurt  muscle,  tho  articular  vein:^  and  the  extortial 
i^aphenouH.  The  valves  in  this  vein  arc  usually  four 
io  number. 

Tho  Femoral  Vein  accompanies  the  femoral  artery 
through  the  upper  two-thirds  of  the  thigh.  In  the 
lower  part  of  itss  uourae,  it  lies  external  to  the  artery  ; 
higher  up,  it  is  behind  it ;  and  beneath  Poupart's  liga- 
ment, il  lies  to  its  inner  side,  and  on  the  sauie  plaiie. 
It  receives  numerou.4  rauACular  branches;  the  pro- 
funda femoris  joins  it  about  an  inch  and  a  half  below 
Poupart's  ligament,  and  near  its  termination  the  in- 
ternal saphenous  vein.  The  valves  in  this  vein  are 
four  or  five  in  number. 

The  ExOn-nal  litar:  Vein  commences  at  the  termi- 
nation of  the  femoral,  beneath  the  crura!  arch,  and 
passing  upwards  along  the  brim  of  the  pelvis,  termi- 
nates oppo^te  the  goero-iliao  symphysiitt  by  uniting 
with  the  internal  iliac  to  form  the  common  iliac  vein. 
On  the  right  side,  it  lies  at  first  along  the  inner  eide 
of  the  external  iliac  artery  ;  but  as  it  passes  upwards, 
gradually  iucliii&>  behind  it.  On  tbe  lelt  i^ide,  it  Ilea 
altogether  on  tho  inner  side  of  the  artery.  It  receives, 
immediately  above  Poupart's  ligament,  the  epigastriu 
and  circumflex  iliac  veins.     It  has  no  vaU'Ci<. 

The  [rUertial  fUac  Vein  is  formed  by  the  vcnre  comites 
of  the  branches  of  the  internal  iliac  artery,  the  umbili- 
cal arteries  exceptoil.  It  receives  the  blood  frutii  the 
exterior  of  the  pelvis  by  the  gluteal,  sciatic,  internal 
pudio,  and  obturator  veins;  and  from  the  organs  iu 
the  cavity  of  the  pelvis  by  the  hemorrhoidal  and 
vesico-prostatic  plexuses  in  the  male,  And  tbe  uterine 
and  vaginal  plexuses  iu  tlio  female.  The  vessels  forming  these  plexusea  aro 
remarkable  for  their  large  size,  their  frequent  anastomoses,  and  the  number  of 
valves  which  they  contain.  The  internal  iliac  vein  lies  at  first  on  tbe  inner 
side  and  then  behind  the  internal  iliac  artery,  and  terminates  opposite  the  sacro- 
iliac articulation,  by  uniting  with  the  external  iliac,  to  form  tho  common  iliac 
This  vessel  has  no  valves. 
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vem. 


'j'ho  haemorrhoiftal  plexits  surrounds  the  lower  end  of  tho  rectum,  being  formed 
by  the  superior  hturnorrhoidal  veins  (branches  of  tho  iulerior  nicseuteric),nnd 
ilie  middle  and  inferior  1  Hemorrhoidal,  which  terminate  .in  the  internal  .'liac. 
The  portal  and  general  venous  systems  have  a  free  communication  by  means  of 
the  branches  compost  ug  this  plexus. 

Tbe  sesico-proetatic  plexva  surrounds  the  neck  and  base  of  the  bladder  and 
prostate  gland.  It  commnnicatcs  with  tho  hnemorrhoida]  plexus  behind,  and 
roceives  tho  dorsal  vein  of  the  penis,  which  enters  the  pelvis  beneath  tbe  sub- 
puhio  ligament.  This  plexus  is  supported  upon  the  sicies  of  the  bladder  by  a 
reflection  of  the  pelvic  fascia.  Tho  veins  composing  it  are  very  liable  to  be- 
come varicose,  and  often  contain  hard  earthy  conoretions,  called  phklMlilkaa. 


VEINS. 
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The  ^wsaJ  rem  af  th^  penis  13  a  vessel  of  large  size,  which  retams  the  bio*! 
from  tbo  bvdy  of  ihat  organ.  At  firat  it  cousi:jt3  ul'  two  braticbee,  which  ure 
oontaiued  in  the  groove  on  the  dorsum  of  the  penis,  and  it  receives  veins  from 
tliti  glans,  the  oorpu>)  Rpongiosum,  and  numerous  supcrftcial  veins  ;  these  anito 
near  the  root  of  the  peiii^  iuto  a  single  trunk,  wliich  pit;rco3  the  triangulir 
ligament  hi'^m'iiih  the  pubic  arch,  and  divides  iuto  two  branches,  which  enter 
the  prostatic  plexus. 

The  vaginal  plexut  surrounds  the  mucous  membrane,  being  aspeeia]lr  de- 
vcloped  at  the  orifiuo  of  the  vagina;  it  coinmuniuates  with  the  Tesioal  pleina 
in  front,  and  vrith  the  bsemorrhoidal  plexus  behind. 

The  uterine  plexus  is  situated  along  the  sides  and  sufierior  angles  of  thf  utvnia, 
receiving  large  venous  canals  (the  uterine  sinuses)  from  its  substance.  The 
veins  coin[>OKiiig  this  plexus  anastomose  frequently  with  each  other  and  witk 
the  ovarian  voitts.     Tliey  arc  not  tortuous  like  the  nrturios. 

The  0>mmon  liiac  Veirti  arc  formed  by  the  union  of  the  external  and  iDteruI 
iiiae  veins  in  front  of  the  sacro-vertebral  articulation;  passing  obliqneljr  up- 
wards towards  the  right  side,  thev  terminate  upon  the  intervertebral  substance 
between  the  fourth  and  fifth  lumbar  vertebr»,  where  the  veins  of  the  twosidee 
unite  at  an  acute  angle  to  form  the  inferior  vena  cava.  The  riijiii  etnnmon  iliae 
is  shorter  than  the  lef^,  nearly  vertical  in  its  direction,  and  ascends  b^ind  and 
then  to  the  outer  aide  of  its  corresponding  artery.  The  te/C  common  iiiae,  longer 
and  mora  oblique  in  its  course,  is  at  first  situattn  on  the  inner  side  of  the  cor- 
responding artery,  and  then  behind  the  right  common  iliac,  Kacb  common  itiiX 
receives  the  ilio-lunibur,  and  sometimes  the  lateral  sacral  veins.  The  letl  iv- 
ceivps,  in  addition,  the  middle  sacral  vein.     No  valves  are  found  in  these  veios. 

The  rniiUh  sacral  mn  ac';ompanie8  its  corresponding  artery  along  the  frunt 
of  the  sacrum,  and  terminates  in  the  left  common  iliao  vein;  occasionally  is 
the  commencemeiit  of  the  inferior  rena  cava. 

Pfctilitiritici.  Th«  l«fl  ooninion  iliac  vHn.  instead  of  joining  with  tlie  rlprht  in  its  bruI  patl> 
tioD,  occaMooatl^  asceatb  on  tho  led  side  of  the  aorta  w  h'mh  a*  ilie  kidney,  where,  nfti-r  nsitinitf 
the  left  renal  rem,  it  crosses  over  ihe  aorta,  and  then  joins  wiili  the  rijfht  vtm  to  form  the  tea* 
vttTii.  lu  these  coses,  the  two  votDiDt^o  iliocs  are  coaoectbd  t»}'  utnsU  commuuicaUag  brucb 
at  the  spot  where  they  arc  Qsually  auitM]. 

The  Inferinr  Vtim  Cava  returns  to  the  heart  the  blood  from  all  the  parti  belor 
the  Diaphragm.  It  is  formed  by  the  junction  of  the  two  common  iliac  veins  on 
the  right  side  of  the  intervertebral  substance  between  the  fourth  and  fiRh  lumbar 
vertebral.  It  passes  upwards  along  the  front  of  the  spino,  on  the  right  side  of 
the  aorta,  and  having  reached  the  under  surface  of  the  liver,  is  coutsmed  in  a 
groove  in  its  posterior  border.  It  then  perforates  the  tendinous  centre  of  the 
Diaphragm,  enters  the  pericardium,  whcro  it  is  covered  by  its  sorotu  layer,  and 
terminates  in  the  lower  and  back  part  of  the  right  aurtole.  At  its  termination 
in  the  auricle,  it  is  provided  with  a  valve,  the  Kuslachiau,  whiuh  la  of  lai^esixe 
daring  foetal  life. 

Jtehlioits.  In  front,  from  below  upwards,  with  the  mesentery,  tranavarw 
portion  of  the  duodenum,  the  pancreas,  portal  vein,  and  the  posterior  borderof 
the  li%'er,  which  partly  and  occasionally  completely  surrounds  it ;  bthind,  with 
tho  vertebral  column,  the  right  orua  of  the  Diaphragm,  the  right  renal  and 
lumbar  arteries ;  on  the  le/'t  side,  with  the  aorta.  It  rcocivos  in  its  coursu  tbff 
following  branches: — 


I 

I 
I 

I 


Lumbar. 

Right  spermatio. 

Renal. 


SuprarenaL 

Phrenic. 

Hepatic. 


PtTvltariiia.    In  Potilian.    This  vewel  b  lomeliaiN  placed  oo  the  left  >idf  of  tha  aorta,  •* 

hifrh  ao  tlie  Mi  rvuo]  vein,  after  ircviviDir  wMch.  it  crow««  or«r  to  its  usual  |toMtioo  <«  tW 
rirrht  Kidi.> ;  ur  it  may  bv  placed  altoicfther  na  the  left  ftidp  of  the  anrta.  a«  far  upwunb  m  I'l 
Ifrmination  in  tlic  lieiu't :  io  «uch  caari,  tbu  abilumioal  aod  thoracic  f  ticera.  Itigvlhcr  with  ikt 
grp»t  riMseJa,  are  all  traaspoecnL 


INPERIOR    VENA    CAVA. 

Pirint  of  TenninalioP.  Ovi'utiou«l]j  Ibe  iDferior  repa  cbth  jnins  ibe  right  atygoB  rcio,  nhicb 
is  then  of  large  size.  In  «uch  ciue»,  the  superior  cavA  rvcvit  c?  iht  wliule  uf  th«  blood  Irnid  ibe 
bod;  before  traDsmittiug:  il  (o  ibc  right  ftoricle,  except  tbe  blood  ft-om  the  hejmlic  Tviiu.  wliidi 
tcnun«t«  directly  in  ihu  right  anricQ. 

Tho  lumbar  veiw,  three  or  four  in  number  on  each  side,  collect  ihe  blood  by 
dorsal  braoched  from  tbo  mu&cles  iiiid  integument  of  tbe  loins,  and  by  abduuii- 
nal  braucli03  from  the  walls  of  tbe  abdomeu,  where  they  comtnunicaio  with  tbe 
epigastric  veins.  At  the  spine,  they  receive  branches  from  the  spinal  plexuaeg, 
and  then  pass  forwards  round  the  sides  of  the  bodies  of  ibe  verlebrw  beneath 
the  Psoas  Ma^ua,  and  terminate  nt  the  back  part  of  the  inferior  cava.  The 
lofl  lumbar  veins  are  longer  than  the  right,  ana  pass  behind  the  aorta.  The 
lumbar  veins  communicate  with  each  other  by  branches  which  pass  in  front 
of  the  transverse  processes.  Occasion.illy  two  or  more  of  these  veins  unite  to 
form  a  single  trunL,  tiid  ascending  lumbar,  which  serves  to  connect  the  com- 
mon iliae,  ilio-lumbar,  lumbar,  and  aaygoa  veins  of  the  corresponding  aide 
of  the  body. 

The  apermaiic  veins  emerge  from  the  hack  of  the  testis,  and  receive  branches 
from  the  epididymis;  they  form  a  branched  and  convo!ute<l  plexus,  called  the 
spermatic  plexus  (ple.\as  pampiniform  Id),  below  the  abdominal  ring;  the  vessels 
composing  this  ptcxu;4  are  very  immernu»,  and  a^scend  along  tho  cord  in  front 
of  the  vas  deferens;  having  entered  tho  abdomen,  they  coalesce  to  form  two 
branches,  which  ascend  on  the  Psoas  muscle,  behind  Ibo  peritoneum,  lying  one 
oD  eooh  aide  of  the  spermatto  artery,  and  unite  to  form  a  single  vessel,  which 
opens  on  the  right  side  iu  the  inferior  vena  cava,  at  an  acute  angle,  on  the  left 
Pide  in  the  lefV  renal  vein,  at  a  right  angle.  The  spermatic  veins  are  provided 
with  valves.  The  left  spermatic  vein  passes  behind  the  sigmoid  flexure  of  tho 
colon,  a  part  of  the  int^jstiue  in  which  fecal  accumulation  \s  common;  tliia  cir- 
cumatauuo,  as  well  as  the  indirect  communicatioo  of  tho  vessel  with  the  inferior 
vena  cava,  may  serve  to  explain  tbe  more  frequent  occurrence  of  varicocele  on 
the  lefl  side. 

The  ovarian  vtiw  are  analogous  to  the  spermatic  in  the  male;  they  form  a 
plexus  near  tho  ovary,  and  in  tho  broad  ligament  and  Fallopian  tube,  commu- 
nicating with  tho  utorino  plexus.  They  terminate  as  in  the  male.  Valves  are 
occasionally  found  in  these  veins.  These  vessels,  like  tho  uterine  veins,  become 
much  enlarged  during  pregnancy. 

The  renal  vrim  are  of  large  size,  and  placed  in  front  of  the  renal  arteries.' 
The  left  VA  longer  than  tho  right,  and  passes  in  front  of  tbe  aorta,  just  below 
the  origin  of  iho  superior  mesontoric  artery.  It  receives  tbe  left  spermatic  and 
left  inferior  phrenic  veins.  It  usually  opens  into  the  vena  cava,  a  little  higher 
than  the  right. 

Tho  tuprarfnal  oein  terminates,  on  the  right  side,  in  tbe  vena  cava;  on  the 
'  lefi  side,  in  the  left  renal  or  phrenic  vein. 

Tbe  phrenic  veins  follow  the  course  of  the  phrenio  arteries.  The  iioo  superior, 
of  small  size,  accompany  the  phrenic  nerve  and  comes  norvi  phrenici  artery; 
tbe  right  terminating  opposite  tbe  junction  of  the  two  vunra  innominatEe,  the 
left  in  iho  left  superior  intercostal  or  left  internal  mammary.  The  two  inferior 
jihrenic  veiru  follow  the  course  of  tbe  phrenic  arteries,  and  terminate,  tbe  right 
in  tho  inferior  vena  cava,  the  left  io  the  left  ronal  vein. 

The  hfipaiic  veins  commence  in  the  substance  of  the  liver,  in  the  capillary 
terminations  of  the  vena  portaj:  these  branches,  gradually  uniting,  form  three 
Urge  vein.s,  which  converge  towards  the  posterior  border  of  the  liver,  and  open 
into  the  inferior  vena  cava,  whilst  that  vessel  is  situated  in  the  groove  at  the 
hack  part  of  this  organ.     Of  these  three  veins,  one  from  the  right,  and  another 

■  Tbe  slndeat  meij  ohBcrve  th»t  all  Telos  abore  the  Dianbrajnn,  which  do  not  lie  on  the  Bam* 

fUa«  u  tb«  arteriet  which  (b«y  accompnnv.  lie  io  rroat  oi  them :  ami  lh»t  alt  veins  bclnw  (he 
ftaphragm.  which  do  not  tic  on  tho  samo  pliov  m  th<.-  arteries  which  thi-y  m-compuy,  Uc  bvhtad 
aaowpt  the  reoal  aad  profunda  fviUL-citi  veio. 
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from  tlie  left  lobe,  open  obliquely  into  llic  vena  cava;  that  from  the  middle 
of  the  organ  and  lobulus  ^Spigelii  tiuviug  a  slraigljt  cour^^.  The  litipatiu  Teins 
run  flingly,  and  arc  in  direct  contact  with  thu  bo|>atio  Lissuo.  They  uru  destitute 
uf  valved. 

Portal  Systkm  of  Tbins. 

The  Portal  Venous  System  is  composed  of  four  large  veins,  which  colloot  Ibe 
Tcuous  blood  from  the  viscera  of  digoatioD.  The  trunk  formed  by  their  uwod 
(vena  poruc)  eutera  the  liver  and  ramifies  throughout  its  substauce;  and 
branches  again  emerging  from  that  organ  as  the  hepatic  voin^  termiuutc  in 
inferior  vena  cava.  The  bnmohos  of  this  vein  are  in  all  cases  single, 
destitute  of  valve*. 

TLe  veins  forming  the  portal  system  ore,  the 

Inferior  mesenteric.  Splenic 

Superior  mesenteric.  Gastric. 

The  inferior  mtsenterte  twin  returns  the  blood  from  the  rectara,  sigmoid 
flexure,  end  descending  colon,  corresponding  with  iho  rnmifications  of  tbs 
branches  of  the  inferior  mesenteric  artery.  A.<iConding  beneath  the  peritonean 
ia  the  lumbar  region,  it  posseti  behind  the  transverse  portion  of  the  duodenum 
and  pnncreas,  and  terminates  in  the  sitlenic  vein.  Its  hiEmorrhoidal  braiichen 
inoiiculate  with  those  of  the  interna)  iliac,  and  thus  establish  a  communicalion 
between  the  portal  and  the  general  venous  Rystem.' 

The  superior  metetUme  vein  returns  the  blood  from  the  small  intestine?,  aad 
from  the  cajcum  and  ascending  and  Iransver&e  portions  of  the  colon,  eorretipuail- 
ing  with  the  distribution  of  the  branches  of  the  superior  mesenteric  artfrr. 
The  large  trunk  formed  by  the  union  of  these  branches  ascends  along  the  right 
side  and  in  front  of  the  corresponding  artcrv,  pas-ses  in  front  of  the  transverK 
portion  of  the  duodenum,  and  imites  behind  the  upper  border  of  the  pancreu 
willi  the  splonio  vein,  to  Jbrni  the  vena  portic. 

The  splenic  vein  commences  by  five  or  six  large  branches,  which  retuni  the 
blood  from  the  suhgtance  of  tfio  spleen.  These  uniting  form  a  single  tcsMI, 
which  pa-iwcs  from  left  to  right  behind  the  upper  border  of  the  pnncreas,  bdiI 
terminates  at  its  greater  end  by  uniting  at  a  right  angle  with  the  superiur 
mesenteric  to  form  the  vena  portK.  The  splenic  vein  is  of  large  taze,  and  net 
tortuous  like  the  artery.  It  receives  the  vasa  brcvia  from  the  left  cxtrenity 
of  the  stomach,  the  left  gaslro-epiploio  vein,  pancreatic  branches  from  tbe  pw- 
croa.<>,  the  pancrcatico-duorlenal  vein,  and  the  inferior  mesenteric  vein. 

The  gastric  is  a  vein  of  small  size,  which  accompanies  the  gastric  artery  froca 
left  to  right  oloDg  the  lesser  curvature  of  the  stomach,  and  terminates  in  tb 
vena  portoe.  _ 

The  Portal  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  Ufi 
sptenio  reins,  their  union  taking  place  in  front  of  the  vena  cava,  and  behi» 
toe  upper  border  of  the  great  end  of  the  pancreas.  Passing  upwards  throBgli 
the  right  border  of  the  lesser  omentum  to  the  under  surface  of  the  liv«f.  ** 
enters  the  transverse  fissure,  whore  it  is  .somewhat  enlarged,  forming  ihcsiii''' 
of  the  portal  vein,  and  divides  into  two  branches,  which  accompany  the  mti- 
fications  of  the  bopatic  artery  and  hepalic  duet  throughout  the  BulMtianeo  of  IW 
liver.  Of  these  two  branches  the  right  is  the  larger  but  the  shorter  of  tbe  t«* 
The  portal  vein  is  about  four  inches  in  length,  and,  whilst  contnined  in  ^< 
lesser  omentum,  lies  behind  and  between  the  hepatic  duct  and  artery,  the  fermff 
being  to  the  right,  tbe  latter  to  the  left.     These  structures  arc  accompanied  hj 

*  Besides  this  uDutomwui  b«twwa  tbe  portal  vein  uid  tbe  l>nacbe«  of  tbo  vena  tnr%  (•ikn 
•aostOBiMca  l>L-lw<-en  the  portnl  nnd  systemic  Teina  «re  formed  l»y  Ibo  rAmtniinir^t:,-:n  !*««• 
Ihv  left  r^aul  vciu  aod  lhi;  vciox  of  Uie  iDt«tlin«»,  otpi'ciallT  of  Im  roloa  mad    '  ••' 

between  iiunerlieial  hrasrhes  of  the  ^ortai  voJDS  of  the  liver  &ad  ike  jthreoic  vi  -Aid 

9ttt  by  Mr.  Kicrouo  ^Todd  tad  Bowman). 


the  layers  of  tbe  lesser  omeatam.  Tbe  veoa  portse  receives  the  gastric  and 
cystic  vetus;  the  Ifttter  vein  t^otnetimes  terminuiL>4  in  tho  right  liraDuh  uf  ibe 
vena  port».  Within  the  liver  the  portal  vein  receives  ihc  blood  from  the 
branches  of  the  hepatio  artery. 

Cakdiac  Veiss. 

The  veins  which  return  the  blood  from  the  gubatattce  of  the  heart  aro,  tho 

Great  cardiac  vein.  Anterior  cardiac  veins. 

Posterior  cardiac  void.  Vena)  Thebe^ii. 

Tho  ffreat  cardiac  vein  U  tt  vessel  of  considurablo  size,  which  commences  at 
the  apex  of  the  heart,  and  ascends  along  tho  anterior  intcrventricolar  groove  to 
the  base  of  the  ventricles.  It  then  carves  to  the  left  side,  around  the  aiiriculo- 
rentricular  groove,  between  the  lelY  auricle  and  veutriulc,  to  the  back  part  of 
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the  heart,  and  opens  into  the  coronary  sinus,  its  aperture  being  goardeJ  by  two 
valves.  It  receives  the  posterior  cardiao  vein,  and  the  left  caraiac  veiua  from 
tim  led  auricle  aud  ventricle,  one  of  which,  asutiadiug  along  the  leR.  margin  of 
ttie  vcniricte,  iii  of  large  size.  The  branches  joining  it  are  providca  with 
valves. 

The  jmstcrwr  carriinc  van  commences,  by  small  branches,  at  the  a|x'X  of  the 
heart,  commuuicating  with  these  of  the  precciling.  It  ascends  along  the  poe- 
terior  inter veutricular  groove  to  the  base  of  the  heart,  and  terminates  in  tho 
ci>ronary  sitms,  its  orifice  being  guarded  by  a  valve.  It  receives  the  vettiB 
fi-oni  the  posterior  eurfaco  of  both  ventricles. 

The  anterior  cardiac  veins  are  three  or  four  small  branches,  which  collect  the 
blood  from  the  anterior  surface  of  the  right  ventricle.  One  of  these  (the  vein 
of  Galen),  larger  than  the  rest,  runs  along  the  right  border  of  the  heart.  They 
open  Bcparately  into  the  lower  pnrt  of  tho  right  auricle. 

The  vense  Ihtbaii  are  numerous  minute  veins,  which  retorn  the  blood 
directly  from  the  mu-scular  aubstance,  without  entering  tho  venous  current 
They  open,  by  mitiuto  oritices  [foramina  Ththtsii),  on  tho  inner  surfaco  of  the 
right  auricle. 

The  Coronary  Sinus  is  that  portion  of  the  great  cardiao  vein  which  is 
situated  in  the  posterior  part  of  tha  left  auriculo- ventricular  groove.  It  is 
about  an  inch  in  length,  presents  a  considerable  dilatation,  and  is  covered  by 
tho  mu.scular  fibrea  of  the  Ictt  auricle.  It  receives  the  great  cardiac  vein,  the 
posterior  cardiao  vein,  and  an  oblique  vcJn  from  the  back  pan  of  the  left 
auricle,  the  remnant  of  the  obliterated  left  iuuuminato  trunk  of  the  fcBtait, 
dc3cribti<l  by  Mr.  Monihall.  The  coronary  sinufi  terminates  in  the  right  auricle, 
between  the  inferior  vena  cava  and  the  auriculo- ventricular  aperture,  its  orifice 
being  guarded  by  a  semilunar  fold  of  the  lining  membrane  of  the  heart,  the 
coronary  valve.  AH  the  branched  joining  this  vessel,  excepting  tho  oblit^u 
veiu  above  mentioned,  are  provided  with  valves. 

The  Pt;LM03fABY  Veins. 

The  Pulmonary  Veins  return  the  arterial  blood  from  the  langs  to  the  leA 
auriclo  of  the  heart.  They  are  four  in  number,  two  for  each  lung.  TLc 
pulmonary  differ  from  other  veins  fn  several  respects.  1.  They  carry  arteritl, 
instead  of  venous  blood.  2.  They  are  destitute  of  valves.  8.  They  are  only 
slightly  larger  than  tho  arteries  they  accompany.  4.  They  accompany  ihtw 
vesicU  siiigly.  They  commence  in  a  capillary  network,  upon  tho  paficitaof 
tho  bronchial  celU,  where  they  are  continuous  with  the  nimificatioQs  of  tbe 
pulmonary  artery,  and,  uniting  together,  form  a  single  truuk  for  eouh  lohala 
These  branches,  uniting  successively,  form  a  single  trunk  for  each  lobe,  ihTM 
for  tho  right,  and  two  for  the  left  lung.  The  vein  from  the  middle  lobe  of  ihe 
right  lung  unites  with  that  from  the  upper  lobe,  in  most  ca.-Mjd.,  forming  two 
trunks  on  each  side,  which  open  separately  into  the  left  auricle.  OccaaioMJI/ 
they  remaiti  separate;  there  are  then  throe  vciua  on  the  right  sid&  N<il 
unfrequcntly,  the  two  left  pulmonary  voin.-i  terminate  by  a  common  opeoto^ 

Within  the  iuri'j,  the  branches  of  the  pulmonary  artery  are  in/ront^  thfl  vemi 
behind,  and  the  bronchi  hetivecn  the  two. 

At  Oic  rof't  of  the  tung,  the  veins  are  in  frorO,  tbo  artery  in  the  midtlU^  and  the 
bronchus  l/ehinJ. 

Within  ihf  p^ieardium,  their  anterior  surface  is  investeil  by  the  seroos  layer 
of  this  membrane.  The  right  pulmonary  veins  pass  behind  the  right  amuW 
and  ascending  aorta;  tho  loft  pass  io  front  of  the  thoraoio  aorta,  with  tha  U^ 
pulmonary  artery. 


Of  the  Lymphatics. 

Tub  Lrmplmtics  have  deriTod  their  nnmo  from  the  appearance  of  the  fluid 
oontaineJ  in  their  interior  (lympha,  water).  They  aro  also  called  aisor&entt, 
from  the  property  they  possess  of  absorbing  certain  materials  from  the  tisaues, 
and  oonveyiiig  it  into  the  circulation. 

The  lymphatic  system  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal,  or  cftyli/ero'ts  vessels.  The  lacteals 
are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  respect  from 
the  lymphatics  generally,  excepting  that  they  contain  a  millr-whitc  fluid,  the 
chyle,  during  the  process  of  digestion,  and  oouvej  it  into  the  blood  through 
the  thoracic  duct. 

The  lyinphatl'^s  are  exceedingly  delicate  vessels,  the  coats  of  which  are  ro 
lraIl^^pll^ont,  that  the  fluid  tl)cy  contain  is  readily  Been  through  them.  They 
retain  a  nearly  uniform  size,  neing  interrupted  at  intervals  by  constrictions, 
which  give  them  a  knotlud  or  beaded  appearance.  Thesie  coutttrictioos  are  due 
to  the  presence  of  valves  in  their  interior.  Lymnhatica  have  been  found  in 
nearly  every  texture  and  organ  of  the  bc>f\y,  with  the  exception  of  the  enb- 
atanoe  of  the  brain  and  spinal  cord,  the  eyeball,  cartilage,  tendon,  the  mem- 
branes of  the  ovum,  the  placenta,  and  umbilical  cord,  the  nails,  cuticle,  and 
hair.     Their  existence  in  the  substance  of  bone  is  doubtful. 

The  lymphatics  are  arranged  into  a  superficial  and  deep  set.  The  saperflcial 
lymphatics,  on  the  surface  of  the  body,  are  placed  immediately  benentb  the  in- 
tegament,  accompanying  the  superflciat  veins;  they  join  the  deep  lymphatics 
in  certain  situations  ny  perforating  the  deep  fascia.  In  the  interior  of  the  body, 
they  lie  in  the  submucoutt  areolar  tii^ue,  throughbuc  the  whole  length  of  the 
giutro-pulnionary  and  genito-urinary  tracts;  and  in  the  subserous  areolar  tissue 
in  the  cranial,  thoracic,  and  abdominal  cavities.  Thews  vtfssels  probably  arise 
in  the  form  of  a  dense  plextlorin  network  interspersed  among  the  proper  elements 
and  bloodvessels , of  the  several  tissues;  the  vessels  composing  wnich,  as  well 
as  the  meshes  between  them,  are  much  larger  than  those  of  the  capil  lary  plexus. 
From  these  networks  small  vessels  emerge,  which  pass,  either  to  a  neighboring 
gUnd,  or  to  join  some  larger  lymphatic  trunk.  Tue  deep  lymphatics,  fewer  in 
uamber,  and  larger  than  the  superficial,  acconi|)any  the  deep  blood. vcsiiels. 
Their  mode  of  origin  w  not  known;  it  is,  however,  probably,  similar  to  that 
of  the  superficial  vessels.  The  lymphatics  of  -any  part  or  organ  exceed,  in 
number,  the  veins;  but  in  si»o  thoy  are  much  sinaltcr.  Their  anastomoses 
al»,  estpccially  those  of  the  largo  trunks,  are  more  frequent,  and  arc  eflected 
by  vessels  equal  in  diameter  to  those  which  they  connect,  the  continuous  trunks 
retaining  the  same  diameter. 

The  lymphatic  or  absorbent  glands,  named  also  con^hha/e  rjlaivh^  are  small 
»>ltd  glandular  bodies,  situated  in  the  course  of  the  lymphatic  and  lacteal  vcs^ 
sela.  Tliey  are  found  in  the  neck  and  on  the  external  parts  of  the  head ;  in  the 
upper  extremity,  in  the  axilla  and  front  of  the  elbow;  in  the  lower  extremity, 
in  the  groin  and  popliteal  space.  In  tho  abdgmeu,  they  arc  found  in  large 
numbers  in  ihe  mesentery,  and  along  the  aide  of  the  aorta,  vena  cava,  and  iliac 
vessels ;  and  in  the  thorax,  in  the  anterior  and  posterior  mediastina.  They  are 
somewhat  datlened,  and  of  a  round  or  oval  form.  In  sine,  they  vary  from  a 
hemp-seed  to  an  almond,  and  their  color,  on  section,  is  of  a  plnkish-gray  tint, 
ejEocpting  the  bronchial  glands,  which  in  the  adult  aro  mottled  with  black. 
Kach  gland  has  a  layer,  or  capsule,  of  cellular  tissue  investing  it,  from  which 
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prolongations  dip  into  its  substance  forming  partitions.  The  I^'mpliattc  *M 
lacteal  vessels  paas  through  these  boflics  in  their  passage  to  the  thoracic  »i-l 
Ivmphatic  ducts.  A  lymphatic  or  lacteal  ve&ml,  previous  to  enteriug  a  gland, 
divides  into  several  small  branches,  which  are  named  afferent  visaseh.  As  ther 
enter,  their  external  ccmt  becomes  continuous  with  the  cnpaule  of  the  glaDiJ. 
and  the  vessels,  much  tbioued,  and  consisling  only  of  their  intenial  coat  and 
epithelium,  paas  into  the  gland,  where  ihc>'  subdivide  and  pursue  a  lortaoiu 

coar«e;  and  they  finally  anasio- 
yi*.  314.— TheThorftcie  nad  Right  Lymphatic  DocU     mose,  so  art  to  form  a  plexus.   Tie 

^'  vessels    composing    this    plexus 

unite  to  form  two  or  more  iffermt 

g,-  if       M'^^K^^^m^^M'^^^  \itsseis,  which,  on  emerging  from 

''^XT^'^^S^  ^^HV^H^HilH  the  glaud,  are  agaiu  iuvesltil  vith 

their  external  coat.  Further  dt 
tails  on  the  minute  anatomy  (vf 
the  lymphatio  vessels  and  glaods 
will  1)0  found  in  the  Introduaioo. 


Thouauio  Dctct. 

The  Thoracic  Duct  (Fig.  814) 
conveys  the  great  m«.<is  of  ll>9 
K-iuph  and  chyle  into  the  blood. 
v.  is  the  common  trunk  of  all  the 
lymphatic  vessels  of  the  bodr, 
excepting  those  of  the  right  flit^ 
of  the  head,  neck,  and  thorax,  and 
right  upper  extremity,  the  rigbt 
lung,  rignt  side  nf  the  heart,  bdJ 
the  convex  surface  of  the  liver. 
It  varies  from  eighteen  to  iwenly 
Inches  in  length  tn  the  aduli,  ftM 
extends  from  the  second  lumlj^^ 
vertebra  to  the  root  of  the  t^^^H 
It  commences  in  the  abdomen  v^^ 
a  triangular  dilatation,  the  recep- 
taculum  ohyli  (reservoir  or  cirtern 
of  Pecquet),  which  is  »itnalod  M\*- 
on  the  front  of  the  body  of  Iw 
second  lumbar  vertebra^  to  tl« 
right  side  and  behind  the  aoRi. 
by  the  side  of  the  right  cnu  of 
the  Diaphragm.  It  aMends  into 
the  thorax  through  the  aortiv 
opening  in  the  Diaphragm,  aad 
is  placed  in  the  posterior  medb*- 
tinum  in  front  of  the  vertebfil 
column  lying  between  the  MHt> 
and  vena  azygoe.  OppoMtv  tbc 
fourth  dor^l  vertebra,  it  inclins 
towards  the  left  side  and  aacetfb 
behind  the  arch  of  the  aorta,  en 
the  left  side  of  the  CMOpkaga. 
and  behind  the  first  portioD  oTlh* 
left  fiul>elavinu  arterr,  to  tb« 
upper  orifioo  of  the  thorax,  Op- 
posite the  upper  border  of  tM 
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Enth  cerviciii  vertebra,  it  carveg  downwards  above  the  sobclavian  artery, 
in  front  of  the  Scaluuus  muscle,  so  as  lo  i'urin  an  nrcb ;  and  lermiiiateg  uoar 
the  angle  of  junction  of  llic  left  iutornal  jugular  and  anbciavian  veins.  Tlio 
tboraoic  duct,  at  ita  commencement,  is  about  e^ual  in  size  to  the  diameter  of  a 
goose-quill,  diminisbos  coiiaidurabty  in  its  calibre  in  tlie  middle  of  the  thorax, 
and  is  attain  dilated  just  before  it9  termination.  It  is  generally  tiexnoua  in  its 
course,  aud  coucitricted  at  intervals  so  as  to  present  a  varioose  appearance.  The 
thoracic  dtict  not  unfrcquently  divide8  in  the  middle  of  its  course  into  two 
branches  of  unequal  aizo,  which  soon  reonite,  or  into  several  branches  which 
form  a  plexiform  inter hicumont.  It  occasionally  bifurcnteg,  at  its  upper  part, 
into  two  branches,  of  which  the  one  on  the  left  side  terminates  in  trie  usual 
manner,  while  that  on  the  right  opens  into  the  right  subclavian  vein,  in  con- 
DCCtioQ  with  the  right  lymphatio  duct.  The  thoracic  duct  has  numerous  valves 
ihroaghout  its  wholo  course,  but  they  are  more  numerous  in.  the  upper  than  in 
the  lower  part;  at  its  termluation  it  is  provided  with  a  pair  of  valves,  the  free 
borders  of  which  are  turned  towards  tho  vein,  so  as  to  prevent  the  Togurgita- 
lion  of  venous  blood  into  the  duct. 

Brandies.  The  thoracic  duct,  at  its  eommencement,  receives  four  or  five  large 
trunks  iVom  tho  abdoTninal  lympliatic  ghinils,  ami  also  the  trunk  of  the  lacteal 
vessels.  Within  the  thoras,  it  is  joined  by  the  lymphatic  vessels  from  the  left 
half  of  the  wall  of  the  thoracic  cavity,  the  lymphatics  from  the  sternal  and 
intercostal  glands,  those  of  the  left  lung,  left  side  of  the  heart,  trachea,  and 
cesopha-ju*;  and  just  before  its  termination,  receives  the  lymphatics  of  the  left 
side  of  the  head  and  D<^ck,  and  left  upper  oxlcoinity. 

^SjStructurf:.  The  thoracic  duct  is  eomposedof  throe  coats,  which  differ  in  some 
|il^»octs  Crom  those  of  the  lymphatic  vessels.  The  irUemal  coal  consists  of  a 
layer  of  epitholium,  resting  upon  some  striped  lamellfe,  and  an  elastic  fibrous 
ooat,  the  fihros  of  which  run  in  a  longitudinal  direction.  Tho  middle  mat  con- 
siats  of  a  layer  of  connective  tissue,  beneath  wliich  aroscvera]  lamino)  of  mus- 
cular tijwiie,  the  fibres  of  which  are  disposed  transversely,  and  intermixud  with 
the  clastiu  fibres.  Tlie  exlenuilcoat  is  composed  of  areolar  tissue,  with  clastic 
fibres  and  isolatoil  fasciculi  of  muscular  fibres. 

The  liiqht  Lym-phafic  Dnrt  is  a  short  trunk,  about  an  inch  iu  length,  and  a 
line  or  a  liue  and  a  half  in  diameter,  which  receives  the  lymph  from  the  right 
side  of  the  head  and  nock,  the  right  upper  exlreniily,  the  right  side  of  tho 
thonuc,  the  right  lung  and  right  side  of  the  heart,  and  from  the  convex  surface 
of  the  liver,  and  terminates  at  the  angle  of  union  of  the  right  subclavian  and 
right  internal  jugulor  veins.  Tla  orifice  is  guarded  by  two  semilunar  valves, 
which  prevent  the  entrance  of  blood  from  the  veins. 

LT3(ph^tic3  of  the  Uead,  Face,  akd  Neck. 

The  superficial  hjmpfiatie  glands  of  the  Aeorf  (l^ig-  315)  are  of  small  size,  few 
in  number,  aud  cotitine<l  to  its  posterior  region.  They  are  the  occipital,  placed 
at  the  back  of  the  head  along  the  attachment  of  the  Occipito-frontalis;  and  the 
)^>sUrior  attric'jlar,  near  tho  upper  end  of  the  Sterno- mastoid.  These  glands  are 
alTeoted  in  cutaneous  eruptions  and  other  diseases  of  the  scalp.  In  the  face,  the 
superficial  lymphatic  glaiidi^  are  more  numerous:  they  are  the parciid,  some  of 
which  are  superficial  and  uthcra  deeply  placoil  in  tho  substance  of  the  parotid 
(rland  ;  the  syrfomatic^  siiuftte<^  under  the  zygoma;  tho  huccal^  on  the  surface  of 
the  Buceinator  muscle ;  and  the  BubmaxiUary,  the  largest,  beneath  the  Wly  of 
the  lower  jaw. 

The  superficial  lympfiatics  of  Ott  Acacf  are  divided  into  an  anterior  and  a  pos- 

terior  sot,  which  follow  tho  oourso  of  tho  temporal  aud  occipital  vessels.     The 

temporal  sot  acoompany  the  temporal  artery  in  front  of  the  ear,  lo  tho  jiorotid 

Jvmphatie  ghindfl,  from  whicli  they  proceed  lo  the  lymphatic  glands  of  the  neck. 

I  Jha  occipital  set  follow  the  uuunte  of  tho  occipital  artery,  dcsceud  to  the  occipital 


563 


LYMPHATICS. 


and  |>ostcrior  auricular  lymphatic  glands,  and  from  thence  join  the  cerricAl 
glands. 

The  auperfieial  b/mphaties  of  the /ace  aro  more  numerous  than  those  of  the 
head,  ana  commence  over  its  entire  surface.  Tlinse  from  the  frontal  rt^oa 
accompany  the  frontal  vessels;  they  then  pass  obliquely  acrotu  the  fac«,riui- 
uinf^  witli  the  facial  vein,  ]>aas  througli  the  bucoal  glands  on  tho  surface  of  llie 
Buocinaior  muscle,  and  join  the  submaxillary  lymphatic  glands.  The  laUtt 
receive  the  lyinphatio  vessels  from  the  lips,  and  aro  oiteu  found  enlarged  in 
oases  of  malignant  diaeaso  of  those  parts. 

Fig.  315.— Tito  SnperficU  L^mpb&tice  and  Gkads  of  the  Head,  Fitec,  BDd  Neck. 
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tha  deep  Jympltattes  of  the  face  hTQ  derived  from  the  pitnitary  mombno^ 
the  nose,  the  mucous  membrane  of  the  mouth  aud  pharynx,  and  the  W"^^ 
of  the  temporal  and  orbital  fossio  ;  they  accompany  liiu  branches  of  the  inW**^ 
maxillary  artery,  and  terminate  iu  the  deep  parotid  and  cervical  Xywf^^ 
glands. 

The  fletp  lymphatics  of  Oitcmnium  consist  of  two  sets,  the  meningeal  oBdC* 
bral.  The  me&iDgeal  lymphatics  accompany  the  meningeal  vcaseli,  «*^ 
through  foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  ^T^*^?^ 
glands.  The  cerebral  lymphatics  are  described  by  Fohmann  as  being  >»'*T 
between  the  arachnoid  and  pia  mater,  as  well  as  in  the  ohoroid  plcXttsaof  IW 
lateral  ventricles ;  they  flccomi>any  the  trunks  of  the  carotid  and  vortebrti  i^ 
rios,  and  probably  past's  through  foramina  at  the  base  of  the  skull,  to  torml'^' 
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in  tlie  deep  cervical  glands.    Tliey  have  not  at  present  been  demonstrated  in 

the  dura  mater,  or  in  the  uutiiitance  of  ihu  brain. 

The  Lt/mphaiie  Olanda  of  the  Ntek  arc  divided  into  two  sets,  soperficial  and  deep. 
The  superficial  ctrvictU  glaivU  are  placed  in  the  courae  of  the  external  jugular 

Tein,  betwoen  the  FUtysma  and  Stcrno-masloid.    They  are  most  numerous  ac 

the  root  of  the  neck,  in  the  triangular  interval  between  the  clavicle,  the  Sterno- 

ntastoiil,  and  the  Trapezius,  where  they  are  conttnuous  with  the  axillary  glouda. 

A  tevr  small  glands  are  also  found  on  the  front  and  aides  of  the  larynx. 

Tlie  dtep  cervical  'jlands  (Fig.  316)  are  numerous  and  of  large  size;  they  form 

an  uninterrupted  chain  along  the  sheath  of  the  carotid  artery  and  internal  jugu- 

Fi{;.  316. — 'Ilw  Deep  Lfmpbaticft  and  Oliiads  of  the  Neck  and  Thorax. 
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far  vein,  lying  by  the  side  of  the  pharynx,  ajsophngus,  and  trachea,  and  extend- 
ing from  the  l>a*e  of  the  akull  to  the  thorax,  whcr«  they  communicate  with  the 
lymphatic  glands  in  that  cavity. 

TnesunfT/w-i'd^  awl  deep  cfrvieal  lymphatics  arc  s  continuation  of  those  already 
descrihea  on  the  cranium  and  face.  After  traversing  the  glands  in  those  regions, 
they  pass  through  the  chain  of  glandu  which  lie  along  the  sheath  of  the  carotid 
Tesaela,  being  joined  by  the  lymphatics  from  the  pharynx,  oesophagus,  larynx, 
trachea,  and  thyroid  gland.  At  the  lower  part  of  the  neck,  after  receiving 
lome  lymphatics  from  the  thorax,  tlicy  unite  into  a  single  trunk,  which  tenni- 
nates  on  the  left  side,  in  the  thoracic  duct;  on  the  right  side,  in  the  right  lym- 
phatic duct. 


The  deep  lymphatic  glantU  arc  also  fow  in  number.  In  the  ftirearmifr* 
Btnflll  ones  are  occasionally  fouiid  ui  the  course  of  tlii.>  radial  and  ulnar  reiMtf. 
and  in  tlie  arm,  there  is  a  uhaia  of  siiiall  glands  along  the  inner  side  of  ^ 
hrnchial  artery. 

The  axillary  glands  are  of  large  size,  and  usiullv  ten  or  tvelve  in  nanbd 
A  chain  of  these  glanda  surrounda  the  axillary  veaseU  imbcilded  in  a  qautitt 
of  loo.«MS  areolar  tiaauc ;  tboy  receive  the  lymphatic  vwaels  from  the  arm ;  oci«n 
are  dispersed  in  the  areolar  tissue  of  the  axilla;  the  remainder  arc  arranged  bi 
tiro  aeries,  a  small  chain  ruouing  along  the  lower  border  of  the  Peciunlii 


OP  THE   LOWER   EXTREMITY. 

Major,  as  far  ns  the  mammary  gland,  receiving  the  lymphatics  from  the  front 
of  the  cheat  and  mamma  ;  and  others  are  placed  along  tlie  lower  margin  of  tho 
posterior  wall  of  the  axilla,  which  receive  the  lymphatics  from  the  integoment 
of  the  back.  Two  or  three  subclavian  lymphatic  glands  are  pl&ced  immo- 
(liately  heueath  the  clavicle ;  it  ia  through  these  that  the  axillary  and  deep 
cervical  glands  cninmunicato,  with  cacli  other.  One  is  figured  by  Mascagni  near 
the  umbilicas-  In  malignant  diTicasc^  tumora,  or  other  aflectiooa  implicating 
the  upper  part  of  the  back  and  shoulder,  the  frout  of  the  chest  and  mumma, 
the  upper  part  of  the  front  and  side  of  the  al>domon,  or  the  band,  forearm,  and 
arm,  the  axillary  glamU  are  liable  to  be  found  enlarged. 

The  superficial  hjmphaiks  of  the  upper  extremity  arise  from  the  skin  of  the 
hand,  and  run  along  the  sides  of  the  fingers  chiefiy  on  the  dorsal  surface  of 
the  baud;  they  then  patts  up  the  forearm,  and  subdivide  into  two  sets,  which 
take  the  course  of  the  subcutaneous  veins.  ThoKcfrom  the  inner  border  of  the 
hand  accompany  the  ulnar  veins  along  the  inner  side  of  the  forearm  to  the 
bend  of  the  elbow,  wliero  thev  join  with  some  lymphatics  from  th«  outer  side 
of  the  forearm ;  they  tben  follow  the  course  of  the  basilic  vein,  comniunieato 
with  the  glands  immediately  above  the  elbow,  and  torminate  in  the  axillary 
glaudSf  joining  with  the  deep  lymphatics.  Thosupcrticial  lymphatics  from  the 
outer  and  back  part  of  the  hand  accompany  the  radial  vcini^  to  the  bend  of  the 
elbovr.  They  are  le^s  numerous  thaii  the  preceding.  At  the  bend  of  the  elbow, 
the  greater  number  join  the  banilie  group;  tliu  rest  ascend  with  the  cephalio 
vein  on  the  outer  side  of  the  arm,  some  crossing  ihc  upper  part  of  the  Bioepa 
obliquely,  to  termiuate  in  the  axillary  ghkiid^  whilt-l  one  or  two  aeeompaDv  the 
eephalio  vein  in  the  cellular  interval  oeiweeii  the  Pectoralis  Major  and  Deltoid, 
and  enter  the  subclavian  lymphatic  glands. 

Tbo  <kep  lymphatics  of  the  upper  extremity  accompany  the  deep  bloodvessels. 
In  the  forearm,  they  consist  of  three  sets,  corre^pundine  with  the  radial,  ulnar, 
and  interosseous  arteries ;  they  pasH  through  the  glands  occasionally  found  in 
the  cour«!  of  tlioso  vessels,  and  communicate  at  intervals  with  the  superflcial 
lympbatics.  In  their  course  upward,  some  of  tbetn  pass  through  the  glands 
which  lie  upon  the  brachiu)  artery ;  they  then  enter  the  axillary  and  suhclaviun 
glands,  and  at  the  root  of  the  neck  terminate,  on  the  left  side,  In  the  thoraoio 
docLand  on  the  right  side  iu  the  right  lymphatic  duct. 

^^^P  Lymphatics  op  ths  Loweb  Extremity. 

The  Lymphatic  Glands  of  the  Lower  Extremity  may  he  subdivided  into  two 
sets,  superficial  and  deep;  the  former  are  eonfincd  to  the  inguinal  region. 

Tho  tujierficial  inrjmnal  •//qtuZi,  placed  immediately  beneath  the  integument, 
are  of  large  size,  and  vary  from  eigbt  to  ten  iu  number.  Tliey  are  divisible 
into  two  groups ;  an  upper,  disposed  irregularly  along  Ponpart'e  ligament,  which 
receive  tYie  lymnliaiic  vessels  from  the  integument  of  the  scrotum,  penis, 
]>ariotes  of  the  abdomen,  perineum,  and  gluteal  regions;  and  an  inferior  group, 
which  surround  tiio  saphenous  opening  in  the  fascia  lata,  a  few  being  sometimes 
eontinued  along  the  saphenous  vein  to  a  variable  extent.  The  latter  receive 
the  superficial  lymphaiic  vessels  from  the  lower  extremity.  These  glands 
frequently  beeomo  enlarged  in  diseases  implicating  the  parts  from  which  their 
lymphatics  originate.  Thus,  in  malignant  or  syphilitic  affections  of  the  prepuce 
and  peni^,  or  of  the  labia  majora  in  the  female,  iu  cancer  scroti,  in  ahscesa  in 
the  perineum,  or  in  any  other  disease  affecting  the  integument  and  superficial 

ucturcs  of  these  parts,  or  the  sub-umbilical  part  of  the  abdomen  or  gluteal 

(ion,  the  upper  chain  uf  glands  is  almost  invariably  enlarged,  the  lower  chain 

ling  implicated  in  diseas^w  affecting  the  lower  limb. 

The  dixp  ttjtni>luUic  tjlamls  are,  the  anterior  tibial,  popliteal,  deep  inguinal, 
gluteal,  and  irichiatie. 

anteriirr  tibial  gland  13  not  constant  in  its  existence.    It  is  generally 
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found  by  the  side  of  the  anlerior  tibial 
artery,  upon  tbo  iuterosaeoos  mombniit« 
nt  ibe  upper  part  of  the  leg.  Occft«i>h- 
ally  two  glands  are  fouud  in  this  aitoj- 
tion. 

The  deep  popliteal  i/Iatt^ls,  four  or  firo 
in  number,  are  of  siual]  size;  they  sar- 
round  ibo  popliteal  veaselii,  imbedderl  in 
the  cellular  tissue  aD<i  lat  of  ihe  popUletl 
space. 

The  c/ft';)  i'n/fui'nal  glands  are  p!a«d 
beuuntli  the  deep  fascia  nrouDd  the  femo- 
ni!  artery  and  vein.  Thev  are  of  souilt 
size,  and  comratinicate  with  tbe  etiper- 
fleinl  inguinal  glanda  through  the  si4>be- 
nous  op.enings. 

The  ffhtO^l  and  ischtatic  gJand*  tn 
]>lac«d,  the  former  above,  iht?  latwr  belov 
the  Pyriformis  muBclc,  resting  on  iheif 
corresfKimling  vessels  as  they  paw 
through  the  great  sacro-sciatio  foranw 

The  Lymphatics  of  the  lower  exi  _ 
inity,  like  the  veins,  mav  be  divided  into 
two  seta,  superficial  and  deep. 

The  superficial  lymphatics  ore  placed 
between  tne  integument  and  suiieHletal 
fascia,  and  arc  divisible  into  two  group*, 
an  internal  group,  which  follow  toB 
course  of  the  internal  aaphenoua  Tcia; 
and  an  external  group,  which  accom- 
pany the  external  Raphenou.t.  Tbe  ni' 
txmal  group,  the  larger,  commence  oa 
the  inner  side  and  dorsum  of  the  fool; 
they  paas,  some  in  front,  and  some  be* 
hiud  the  inner  ankle,  run  up  the  leg 
with  tbe  internal  saphenous  vein,  \wai 
with  it  behind  the  inner  condyle  of  the 
femur,  and  accompany  it  to  the  groin, 
where  thej  terminate  in  the  group  of  id- 
guinal  glands  which  Burrouuuf  the  Mpb^ 
nous  opening.  Some  of  the  effereot 
vessels  from  those  glands  pierce  the  criU 
riform  fascia  and  sheath  of  Ihe  femoni 
vessels,  and  terminate  in  a  lymphntn 
gland  contained  in  the  femoral  oanal. 
thus  cHtablishing  a  coronninicaiiofi  be- 
tween the  lymphatics  of  the  lower  ex- 
tremity and  those  of  tbo  trunk :  olheri 
pierce  the  fascia  lata,  and  join  the  dwp 
inguinal  glands.  The  ms/wwi/ yrowp  ariw 
from  the  outer  side  of  the  foot,  ascend 
in  front  of  the  leg,  and,  just  below  tlie 
knee,  cross  the  tibia  from  without  ub« 
wards,  to  join  tbe  Ivmphatioa  on 
inner  side  of  the  ih{gh.  (nhcTs 
mcnce  on  the  outer  side  of  the  foot,  pan 
behind  the  outer  uialloulus,  and  moobi' 
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pnnv  the  external  saphenous  vein  along  the  back  of  the  leg,  where  they  ent«r 
the  popliteal  glands. 

The  deep  lympJiatica  of  the  tower  extremity  are  few  in  number,  and  accorapflny 
the  deep  bloodvessels.  In  the  leg,  they  consist  of  three  sets,  the  anterior  tibial, 
peroneal,  and  posterior  tibial,  which  accompany  the  corresponding  bloodvessels, 
two  or  three  to  each  artery ;  they  ascend  with  the  bloodvessels,  and  enter  the 
lymphatio  glands  in  the  popliteal  space;  the  eflerent  vessels  from  these  glands 
accompany  the  femoral  vein,  and  join  the  deep  inguinal  glands;  from  these, 
the  vessels  pass  beneath  Poupart's  ligament,  and  oommunicate  with  the  chain 
of  glands  surroundin-;;  the  external  iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  isohiatic  regions  follow  the  course 
of  the  bloodvessels,  and  joiu  the  gluteal  and  ischiatio  ghuiUs  at  the  great 
sacro-sciatic  foramen. 

Lymphatics  or  tiik  Pelvis  ajtd  Abdomkn. 

The  Deep  Lymphatic  (tlaTids  in  the  Pelvis  are,  the  external  iliac,  the  internal 
iliac,  and  tne  sacral.     Those  of  the  abdomen  are  the  lumbar  glands. 

The  cziemal  iliac  glands  form  an  uninterrupted  chain  round  the  external  ilino 
vessels,  three  being  placed  round  the  commencement  of  the  vessel  just  behind 
the  crural  arch.  They  communicate  below  with  the  femoral  lymphatics,  and 
above  with  the  lumbar  glands. 

The  internal  iliac  glarulg  surround  the  interna!  iliac  vessels;  they  receive  the 
lymphatics  corresponding  to  the  branches  of  the  internal  iliac  artery,  and 
communicate  with  the  lumbar  glands. 

The  saci-al  glambi  occupy  the  sides  of  the  anterior  surface  of  the  sscrum, 
some  being  situutml  in  the  meso-rectal  fold.  These  and  the  internal  iliao 
glands  are  affected  in  maligtnmt  disease  of  the  bladdijr,  rectum,  or  uterus. 

Tho  lutnbar  tjUmtL;  are  very  numerous;  they  are  situated  on  the  front  of  the 
lumbar  vcrtt-bra?,  surrounding  the  common  ilinc  vessels,  tho  aorta,  and  veun 
cava;  they  receive  the  lymphatic  vessels  from  the  lower  extremities  and 
Blvis,  as  welt  as  from  the  testes  and  some  of  tlie  abdominal  viscera;   ihe 

irent  vessels  from  these  glands  unite  into  a  few  largo  trunks,  which,  with 
^e  looteals,  form  the  commencement  of  the  thoracic  duct.  In  some  cases  of 
malignant  disease,  thesa  glands  bocomo  enormously  enlarge".!,  completely 
surrounding  the  aorta  and  vena  cava,  and  occasionally  greatly  contracting  tho 
calibre  of  tlioso  vessels.  In  all  cases  of  muHgnant  disease  of  tho  testis,  and  in 
malignant  disca.sc  of  the  lower  limb,  before  any  operation  is  attempted,  careful 
eiaminatioQ  of  the  ab<Iouien  should  bo  made,  in  order  to  ascertain  if  any 
enlargement  exists;  and  if  atiy  should  be  detected,  all  operative  measures 
should  be  avoided  as  fruitless. 

The  Lymphatics  of  the  Pelvis  and  Abdomen  may  be  divided  into  two  sets, 
superficial  and  deep. 

The  superficial  lymphatics  of  the  u-alh  of  ihe  aldomen  and  pelvis  follow  the 
course  of  the  superficial  bloodvessels.  Those  derived  from  the  integument 
of  tho  lower  part  of  the  abdomen  below  tho  umbilicus,  follow  the  course  of  the 
auperficii*!  epigastric  vessels,  and  converge  to  the  superior  group  of  the  euper- 
Smal  inguinal  glands;  the  deep  set  accompany  the  deep  epigastric  vessels,  and 
communicite  with  the  external  iliac  glands.  The  superficial  lymphatics  from 
the  sides  aud  lumbar  part  of  the  abdominal  wall  wind  round  the  crest  of  the 
ilium,  accompanying  tho  superficial  circumflex  iliac  vessels,  to  join  the 
superior  group  of  the  superficial  inguinal  glands;  the  greater  number,  how- 
ever, run  backwards  along  with  tho  iliolumbar  and  lumbar  vessels,  to  join  tho 
lambar  glands. 

The  Buperjicial  lymphatics  of  ihe  gUiienl  rtjitm  turn  horizontally  round  tho 
outer  side  of  the  nates,  and  join  the  superficial  ingunial  gtnnds. 

Tho  guperfirial  Iffmphatics  of  the  scrotum  and  perinfum  follow  the  course  of 
the  external  pudic  vessels,  and  terminate  in  tho  superficial  inguinal  ^l-wvia. 


«M 


LYMPHATICS. 


Tbe  Kup^rfieial  lymphntics  of  the  penia  occupy  the  sides  and  domum  of  tbe 

organ,  the  latter  receiving  the  lymphatics  from  iho  skin  covering  tbe  glua 

fipenis;  they  all  converge  to  the  upper  chain  of  the  superficial  inguiual  glands. 

The  deep  lymphatic  veaflclAof  the  penis  follow  the  course  of  the  intertud  podie 

vessebs,  and  join  thu  iuternal  iliao  glanda. 

Fig,  319.— Tike  Deep  Lymphatic  VeseeU  and  Glands  of  the  Abdonea  and  Pdvia. 


>. 


■tar' 


y 


'OUw 


Jt*tp  Zy  1 1^  I  aft'* 


h 


In  the  female,  the  lymphatic  vessels  of  tbe  mucoas  membrane  of  tae  Ubo- 
nymphas,  and  clitoriis  terminate  in  the  upper  chain  of  the  inguinal  glands 

The  Deep  Lymphatics  of  the  Pelvis  and   Alxlomcn  take  tho  oourao  of  tfc« 
principal  bloodvessels.     Those  of  the  parietes  of  tbe  pelvis,  which  aocom 
itbe  gluteiil,  isubiotic,  und  obturator  veascls,  follow  tbe  couraa  of  the  iot 
iliao  artery,  and  ultimately  join  tbe  lumbar  lymphatics. 

Tbe  efferent  vesaels  from  the  inguinal  glands  enter  tbe  pelvis  beneath  Poo- 
part'fl  Jjgameut,  where  they  lie  in  close  relation  with  the  femoriLl  veia;  tUf 
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then  pass  through  the  chain  of  glands  surrountling  the  extaroal  iliac  vessels, 
and  finully  termmatti  io  tlie  lumbar  glands.  They  receive  the  deep  eplgastrio, 
eircatoflex  itiac,  and  itio-lumbar  lytnphattoa. 

Tbo  lymphatic*  of  thn  bladder  ariao  from  the  entire  surface  of  the  organ  ;  the 
greater  number  run  beneath  the  [writoueuin  ou  its  po«teriur  surface,  and,  after 
passing  through  the  lymphntiu  glatiiU  in  that  situation,  Join  with  tht>  lymphaciea 
from  the  prostate  and  veslcului  secninales,  and  enter  the  iuterual  iliac  glands. 

Tbe  It/mphaii'cs  of  ihe  rectum  are  of  large  size  ;  alter  i)aKsing  through  some 
small  glands  that  lie  upon  ita  outer  wall  and  in  the  mcso>reotum,  they  pass  to 
the  sacral  or  lumbar  glands. 

Tbe  lijmph'ttirs  of  (he  uterus  consist  of  two  seta,  superficial  nnd  deep ;  the 
former  being  placeil  benealb  the  peiitoneum,  the  laller  iu  tbe  (iub:j(auoo  of  tlio 
organ.  The  lympliatics  of  the  cervix  uteri,  together  with  those  from  the  vagina, 
enter  the  internal  iliac  and  sacral  glands ;  those  from  the  body  and  fundus  of 
the  aterus  pass  outwnrds  in  the  broad  Jignments,  and,  being  juined  by  tbe 
lymphatics  from  the  ovaries,  broad  iigiimenta,  and  Fallopian  tubes,  ascend  with 
the  ovarian  vessels  to  o^kiu  luto  the  lumt>ai'  glands.  In  tbe  uuiiupregnatcd 
uterus,  ihey  are  small;  but  during  gestation,  they  become  very  greatly  enlarged. 

Tbe  lyttip}iatic$  of  Oxe  testicle  consist  of  two  sola,  snpcrficial  and  deep;  the 
funner  commence  on  the  surface  of  tbe  tunica  vaginalis,  tbe  latt«r  iu  tbe  epi- 
didymis and  body  of  the  testis.  They  form  several  large  trunks,  which  ascend 
with  the  spermatic  cord,  and  accompanying  the  spennalie  vessels  into  the  abdo- 
men, open  into  the  lumbar  glands ;  hence  the  enhirgemcnt  of  these  glands  in 
malignant  di-tcase  of  the  testis. 

Tbe  li/mjjJialics  of  tlie  kidney  arise  on  the  surface,  and  also  in  tbe  interior  of 
the  organ  ;  they  join  at  the  hilum,  and,  after  receiving  tbe  lymphatic  vessels 
from  the  ureter  and  suprarenal  capsule,  open  into  the  lumbar  glands. 

The  {ym]^taUt3  i\f  (he  liver  are  divisible  into  two  sets,  superficial  and  deep. 
Tbe  former  arise  in  (be  sub-peritoneal  areolar  tissue  over  the  entire  surface  of 
the  organ.  Tliosc  on  the  convex  surface  may  bo  diviilcd  into  four  groups.* 
1.  Those  which  pass  from  behind  forwards,  consistingofthrcoor  four  branches, 
which  ascend  in  the  longitudinal  ligament,  and  unite  to  form  a  single  truiJc, 
which  passes  up  between  the  fibres  of  tbe  Diaphragm,  behind  the  ensiform 
cartilage,  to  enter  the  anterior  mediastinal  glanas,  and  finally  ascends  to  the 
root  of  tbe  neck,  to  lerniiuate  in  the  right  lymphatic  duel.  2.  Another  group, 
wliich  also  incline  from  behind  forw.irds,  arc  refleGtefi  over  the  anterior  margin 
of  the  liver  to  its  under  surface,  and  from  thence  pass  along  the  longitudinal 
fissure  Co  tbo  glands  \\\  the  gaatro- hepatic  omentum.  3.  A  third  group  incline 
outwards  to  the  right  lateral  ligament,  and  uniting  into  onoor  two  large  trunks, 
pierce  the  Diaphragm,  and  run  along  its  upper  surface  to  enter  the  anterior 
mudiastioal  glands;  or,  instead  of  entering  the  thorax,  turn  inwards  serosa  the 
eras  of  the  iJiaphragm,  and  open  into  the  commencement  of  the  thoracic  duct. 
4.  The  fourth  group  incline  outwards  from  the  surfaee  of  the  tofl  IoVjo  of  the 
Hver  to  the  lefl  lateral  ligament,  pierce  the  Diaphragm,  and  passing  forwards, 
terminate  in  tbe  glauds  iu  the  anterior  mediastiuum. 

The  tuj'erfxiai  fymjAatica  on  the  utider  giirface  of  the  ^uat  are  divided  into  three 
Bets:  1.  Those  on  tbo  right  side  of  tbe  gall-bladder  enter  the  lumbar  glands. 
fi.  Tbose  surrounding  the  gall-bladder  form  a  remarkable  plexus ;  they  aocom- 
psQV  iha  hepatic  vessels,  ond  open  into  the  glands  in  the  gastro-hcpaiio  omen- 
lam,  t.  Tbose  on  the  lefl  of  the  gall-bladder  pass  to  the  cesophageal  glands, 
and  to  the  glands  which  are  situated  along  the  lessor  curvature  of  the  stomach. 

The  deep  fyrophttfiea  accompany  the  branches  of  the  portal  vein  and  the  hepalio 
ftrlery  and  duct  throuch  the  substance  of  the  liver;  passing  out  at  the  transverse 
fissure,  they  enter  thelynipbaticglandsalongthe  lesser  curvature  of  the  trtoraaoh 
and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  its 
termination  in  the  thoracic  duct. 

}.'be  tyutplMtic  yUtndt  of  the  ttomach  are  of  small  size ;  they  are  placed  alonfc, 
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the  lesser  and  grcntcr  currafeures,  some  vithin  the  gastro-spIcDio  omoDtnm, 
whilst  others  surrouud  the  cardiac  and  pyloric  oriQces. 

The  lymphatics  of  the  stomach  consist  of  two  seta,  supcrflcial  and  deep;  the 
former  originating  in  the  snbserous,  and  the  latter  in  the  submacoua  coat.  Tber 
follow  the  course  of  the  bloodvessels,  and  may,  ooiwequently,  bo  arranged  ini'o 
three  groups.  Tha  Jirst  gmup  accompany  the  coronary  vessels  along  the  lever 
curvature,  receiving  branchc;^  fVom  both  tsurfaccs  of  the  organ,  and  pass  to  the 
glanda  around  the  pylorus.  The  eecmd  group  pass  from  the  great  end  of  ibe 
ptomach,  accompany  the  vaaa  brevia,  and  enter  the  splenic  Ij-mpbatic  g1and«. 
The  third !f roup  run  along  the  greater  curvature  with  the  right  gastroopi[>Ioio 
vessels,  and  termiiiato  at  the  root  of  the  mesentery  in  one  of  the  priucipzLl  lac- 
teal vessels. 

The  h/mphatic  glands  of  the  spleen  occupy  the  hllum.  Its  Upnpiiatic  vesaeh  con- 
sist of  two  sets,  superficial  and  deep:  the  former  are  placed  beneath  its  peritOB«d 
covering,  the  latter  in  the  substance  of  the  organ;  they  accompany  tue  blood- 
vos.tcls,  passing  througli  a  scrica  of  Bmall  glands,  aud  aUcr  receiving  the  Ijm- 
phatica  irom  the  pancreas,  ultimately  pass  into  the  thoracic  duct 

The  Lymphatic  System  op  the  IxTESTisKa 

Tho  Lymphatic  Glands  of  the  Small  Intestine  are  placed  between  the  laycn 
of  the  mesentery,  occupying  the  meshes  formed  by  the  superi^T  niyseuteric 
vessels,  and  hence  called  mcaenienc  ghtvls.  They  vary  in  numlKrr  from  a  hun- 
dred to  a  hundred  and  fifty;  and  in  size,  from  that  of  &  pea  to  that  of  a  small 
almond.  These  glands  are  moHt  numerous,  and  lar^^eji^  above  near  the  duode- 
num, and  bolow  opposite  tho  lormiiiatiou  of  tho  ileum  in  iho  colon.  This  latter 
group  becomes  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  acoooj 
uied  with  ulceration  of  the  inlustinejs 

The  Lymphatic  Glands  of  the  Largo  Intestine  arc  much  leas  numerous  than 
the  mesenteric  glands;  they  aro  situated  alontf  the  vascular  arches  furmod  by 
the  arteries  previous  to  their  distribution,  and  oven  sometimes  npon  the  inte»- 
tine  itself.  They  are  fewest  in  number  along  the  transverse  colon,  where  ihejf 
form  an  uninterrupted  cliain  with  tho  mcsenteriu  glands. 

The  Lymphatics  of  the  Small  Intestineare  called  laeleals,  from  themilk*wliite 
Raid  they  usually  contaiQ;  they  consist  of  two  seta,  superficial  and  deep;  the 
former  lie  beneath  the  peritoneal  coat,  taking  a  longitudinal  course  along  lh« 
outer  side  of  the  intestine;  the  latter  occupy  the  submucous  tissue,  and  counw 
transversely  round  the  intestine,  accompanied  by  ibc  branuhea  of  the  mosenterie 
vessels:  they  p^w  between  tho  layers  of  tho  mesentery,  enier  the  •  ■  no 

glands,  and  finally  unite  to  form  two  or  three  large  trunks,  which  t*  ^a 

the  thoraoio  duct. 

The  Lymphatics  of  the  Largo  Intestine  consist  of  two  sets:  those  of  the 
coMsam,  ascending  and  transverse  oolon,  which,  after  passine  through  their 
proper  glands,  enter  the  mesenteric  glands ;  aud  those  of  the  dosuending  oolon 
and  rectum,  >l>bich  pass  to  the  lumbar  glands. 

Toe  Lymphatics  op  tue  Thorax. 

The  Deep  Lymphatic  Glands  of  the  Thorax  are  tho  intercostal,  internal  mam- 
mary, anterior  mediastinal,  and  posterior  mediastinal. 

The  inttJYosfal  gluiuls  are  small,  irregular  in  number,  and  situated  on  eftcb 
side  of  the  spine,  near  the  costo- vertebral  articulations,  aomo  being  placed  be- 
tween the  two  planes  of  intercostal  muscles. 

The  xntenuil  mammartj  ghfubt  aro  placed  at  tho  anterior  extremity  of  auh 
intercostal  space,  by  the  side  of  the  internal  mammary  vessels. 

The  anterior  mediastinal  gloTuh  are  placed  in  the  loose  areolar  liesuc  of  tlM 
anterior  mediastinum,  some  lying  upon  the  Diaphragm  in  front  of  the  perkar' 
ihiim,  and  others  round  tho  great  vessels  at  the  ba^e  of  the  heart. 

The  posiertor  viediasiinaX  tj/ands  atu  Mtuatcd  in  the  areolar  tiauuu  in  th«  pot- 
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terior  modiAstinnni,  formiog  a  continuooB  chain  by  the  side  of  the  aorta  and 
oesophagus;  they  communicate  on  each  side  with  the  intercostal,  below  with 
the  lumbar  glands,  and  above  with  the  deep  cervical. 

The  Superficial  Lymphatics  of  the  Front  of  the  Thorax  run  across  the  great 
Pectoral  muscle,  and  those  on  the  back  part  of  this  cavity  lie  upon  the  Trapezius 
and  Lati^iraus  Dorsi ;  thoj  all  oonverge  to  the  axillary  glands.  The  lympliatjca 
from  the  mamma  run  along  the  lower  border  of  the  Pectoralls  Major,  through  a 
chain  of  small  lymphatic  gland.s,  and  communicate  with  the  axillary  glands. 

The  Deep  Lyinphatica  of  the  Thorax  are  the  intercostal,  internal  mammary, 
and  diaphragmatic. 

The  iritrreostal  Itfmphalieg  follow  the  eoiirse  of  the  intercostal  veesoLs  receiving 
lymphatics  from  the  intcrco.stal  muscles  and  pleura;  they  pass  backwards  to 
tb«  spine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and 
spinal  canal.  After  traversing  the  intercostal  glands,  tbey  incline  down  the 
apine,  and  terminate  in  the  thoracic  duct. 

The  ijitfTJtal  mammarr/  lymphaiics  follow  the  course  of  the  internal  mammary 
vesaela;  they  commence  in  the  muscles  of  the  abdomen  above  the  umbilicus, 
communicating  with  the  epigastric  lymphatics,  ascend  between  the  fibres  of  the 
Diaphragm  at  it.<4  attachment  to  the  cnsiPorm  appendix, and  in  their  course  behind 
tbe  costal  cartilages  arc  joined  by  the  intercostal  lymphatics,  terminating  on 
the  right  side  in  the  right  lymphutiu  duct,  on  the  left  side  in  the  thoracic  duet. 

The  ^mphaiics  of  (Ar  Diaphragm  follow  the  course  o?  their  corresponding 
vessels,  and  terminate,  some  in  front,  in  the  anterior  moeliastinal  and  internal 
mammary  glands,  some  behind  in  the  intercostal  and  hepatic  lympbatioa. 

The  bronckial  glands  are  situated  round  the  bifurcation  of  the  trachea  and 
roots  of  the  lungs.  They  are  ten  or  twelve  in  number,  the  largest  being  placed 
opposite  the  bifurcation  of  the  trachea,  the  smallest  round  the  bronchi  and  their 
pnmary  divisions  for  some  little  distance  within  tbe  substance  of  the  lungs. 
in  infancy,  tliey  present  the  same  appearance  as  lymphatic  glands  in  other  situa- 
tions, in  the  adult  they  assume  a  brownish  tinge,  and  in  old  age  a  deep  black 
color.  Occasionally  they  become  tmfficicntly  enlarged  to  compress  and  narrow 
the  canal  of  the  bronchi ;  and  they  are  often  the  seat  of  tubercle  or  deposits  of 
phosphate  of  lime. 

The  iyin/'haiics  of  Utr  Innrf  consist  of  two  sets,  suporficial  "and  deep :  the  former 
•re  placed  beneath  the  pleura,  forming  a  minute  plexus,  which  covers  the  outer 
sorface  of  the  lung;  the  latter  accompany  the  bloodvessels,  and  run  along  the 
bronchi :  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchiiU  gland.^. 
The  efferent  vessels  from  these  glands,  two  or  three  in  number,  ascend  upon 
the  trachea  to  the  root  of  the  neck,  traverse  the  tracheal  and  ojsophageal  glands, 
and  terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side  in  the 
right  lymphatic  duct. 

Thecnr(/io<r /ym;»/ifl//nr  consist  oftwosets.  superficial  and  deep;  the  former  arise 
in  the  subserous  areolar  tissue  of  the  surface,  and  the  latter  Ixsneaih  the  inter- 
nal lining  membrane  of  the  heart.  They  follow  tbe  course  of  tho«oronary  ves- 
sels; those  of  the  right  side  unite  into  a  trunk  at  the  root  of  tho  aorta,  which, 
ascending  across  the  arch  of  that  veasel,  passes  backwards  to  the  trachea,  upon 
which  it  ascends,  to  terminate  at  tho  root  of  llio  neck  in  the  right  lymphatic 
duct.  Those  of  tho  left  side  unite  into  a  single  vcjutcl  at  the  base  of  tho  neart, 
which,  passing  along  the  pulmonary  artery,  and  traversing  gome  glands  at  the 
root  of  the  aorta,  asceniis  on  the  trachea  to  terminate  in  the  tlionicic  duel. 

The  thymic  lymphaiict  nriso  from  the  spinal  surface  of  the  thymus  gland,  and 
terminate  on  each  side  in  the  internal  jugular  veins. 

Tho  thyrt)id  lymphatics  arise  from  either  lateral  lobe  of  this  organ:  they  con- 
verge to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right 
Ivraphntio  duct,  on  the  left  side  in  the  thoracic  duct. 

'  The  lymphatics  of  the  <vjf')n>irtyii.t  form  a  plexus  round  thot  tube,  traverse  the 
glamls  in  the  posterior  inoaiastiiium,  and,  afier  communicating  with  the  tt^v"i\w«- 
nary  lymphatic  vessels  near  the  roots  of  the  luuf^a,  tonamaWVa  xVft\\vtitftR.\t^\iS*.. 
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the  lesser  and  greater  curvaturoB,  some  within  the  gaatro-splenio  omentum, 
whilst  others  surround  tlie  cardiac  and  pyloric  orifioes. 

Tlic  lymphatics  of  the  atomach  consist  of  two  sete,  soperflciiU  and  deep;  Uw 
former  originating  in  the  subserous,  and  the  latter  in  the  submucous  coaL  Thcj 
follow  the  course  of  the  bloodvessels,  and  may,  consequently,  be  arranged  bto 
three  groups.  The _/ir*i  yroup  aocompany  the  coronary  vessels  along  the  lesser 
curvatutt!,  receiving  branches  from  both  flurfaceti  of  the  organ,  and  pa«s  to  the 
glands  around  the  pylorus.  The  second  fjroup  pass  from  the  great  end  of  the 
stomach,  accompany  the  rasa  brevia,  and  enter  the  splonio  lymphatic  glaoda. 
The  third  group  run  along  the  greater  curvature  with  the  right  gastro-epiploie 
vessels,  and  terminate  at  the  root  of  the  mesentery  iu  one  of  the  principal  lac- 
teal vessels. 

The  lymphatic  glamis  of  the  sjiJetm  occupy  the  hllum.  Its  lymphatic  v«*$eh  con- 
aist  of  two  sets,  supcrlicial  and  deep;  the  former  are  placed  beneath  ita  poriloucLl 
covering,  the  latter  in  the  substance  of  the  organ ;  they  accompany  tbo  blood- 
vessels, passing  through  a  series  of  small  glands,  and  af^er  receivisg  the  lym- 
phatics from  the  pancreas,  ultimately  pass  into  the  thoracic  duct. 

The  LYMPHAnc  System  of  tjie  Ixtkstinks. 

The  Lymphatic  Olands  of  the  Small  Intestine  arc  placed  betweon  the  layers 
of  the  mesentery,  occupying  the  meshes  formed  by  the  superior  rocsenieric 
vessels,  and  hence  calleti  rmstiUeric  glaruh.  They  vary  in  number  from  a  hun- 
dred to  a  hundred  smd.  fitly ;  and  in  8i;;e,  from  that  of  a  pea  to  that  of  a  siull 
almond.  These  glands  are  most  numerous,  and  largest,  above  near  the  duode- 
nuiu,  and  below  opposite  the  ternunation  of  the  ileum  iu  the  colon.  This  latter 
group  becomes  enlarged  and  infiltrated  with  deposit  in  eases  of  fever  accompa- 
uied  with  ulceration  of  the  intestines. 

The  Lymphntio  Glands  of  the  Large  Intestine  are  much  less  numerous  than 
the  mesenteric  ghmds:  they  are  situated  along  the  vascular  arches  formed  by 
the  arteries  previous  to  their  distribution,  and  oven  sometimes  upon  Iho  intes- 
tine itself  Tiicy  are  fewest  in  number  along  the  transverse  colon,  whore  they 
form  an  uninterrupted  chain  with  the  mesenteric  glands. 

The  Lym])hatic8  of  the  Smalt  Intestineare  called  /iwipoit,  from  themilk-white 
fluid  they  usually  contain;  they  consist  of  two  sets,  superficial  and  deep;  the 
former  He  beneath  the  peritoneal  coat,  taking  a  longitudinal  course  along  the 
outer  side  of  the  intestine;  the  hitter  occupy  the  submucous  tissue,  and  coane 
transversely  round  the  intestine,  accompanied  by  the  branched  of  the  mmeaterie 
vessels:  they  pa.'^s  between  the  layers  of  the  mesentery,  enter  the  mesenteric 
glands,  and  finally  unite  to  form  two  or  three  large  trunks,  which  terminate  in 
the  thorncio  duct. 

Tho  Lynipliatics  of  the  Large  Intestine  consist  of  two  sets:  those  or  tbo 
Cfficum,  ascending  and  transverse  colon,  which,  afYcr  passing  through  iheir 
proper  glands,  enter  the  mesenteric  glands  ;  and  those  of  the  desceuding  cotoa 
and  rectum,  which  pass  to  the  lumbar  glands. 

The  Lymphatics  of  thb  Thorax. 

The  Deep  Lymphatic  Glands  of  tho  Thorax  are  the  intercostal,  internal  mats' 
mary,  anterior  meiiiastinal,  and  posterior  mediastinal. 

The  ifUereostal  glands  are  small,  irregulnr  iu  number,  and  situated  on  each 
side  of  the  spine,  near  the  costo  vertebral  articulatious,  some  being  placed  bv- 
twueu  the  two  planes  o^  iutercostal  muscles. 

The  internal  mammary  yhaiin  are  placed  at  the  anterior  extremity  of  eadi 
intercostal  space,  by  the  side  of  the  internal  mammary  vessels. 

T\\&  antfiriar  vi'idiasiinal  glanda  &re  placed  in  the  loose  areolar  tiasuu  oif  llie 
nntftrior  mcdia:;tinum,  some  lying  upon  the  Diaphragm  in  front  of  ibe  peraar* 
dii/m,  and  others  round  the  great  vcisscls  at  the  base  of  the  ho.irt. 

The  posterior  tne<iia<(inal  rfraiids  ue  situated  in  the  areolar  tiasae  tu  tbo  pofr 
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torior  mediastinum,  forming  a  continuous  chain  by  the  side  of  the  aorta  and 
cesophagas;  they  coratounicate  ou  each  side  with  the  intercostal,  below  with 
the  lumbar  glands,  and  above  with  the  deep  cervical. 

The  Superficial  Lymphatic:*  of  the  Front  of  the  Thorax  run  acroas  the  groat 
Pectoral  muscle,  aod  those  on  the  baulc  port  of  this  cavity  lie  upon  the  Trapezius 
and  Latissiraus  Dorsi ;  tliey  all  converge  to  the  axillary  glands.  The  Ivmpliatics 
from  the  mamma  run  along  the  lower  border  of  the  Pectoralis  Major,  through  a 
chain  of  small  lympbiitic  glands,  and  communicate  with  the  axillary  glands. 

The  Deep  Lympuatics  of  the  Thorax  are  the  intercostal,  iDteroal  mammary, 
and  diaphragmatic. 

The  intttxostal  li/mjikalirji  follow  the  course  of  the  intercostal  voaaels,  receiving 
Ivmphatica  from  the  intercostal  muscles  and  pleura ;  they  pass  backwards  to 
tlie  spine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and 
spinal  canal.  Afler  traversing  the  interoostal  glands,  tboy  incline  down  tho 
spine,  and  terminate  in  the  thoracic  duct. 

The  intemal  mammanj  b/mphtuics  follow  the  course  of  the  internal  mammary 
vessels;  they  commence  in  the  miiscleg  of  the  abdomen  above  the  umbilicus, 
communicating  with  the  epigastric  lymphatica,  ascend  between  the  fibres  of  the 
Diaphr(^E;m  at  its  attachment  to  tho  ensiform  appendix,  and  in  their  course  behind 
tbc  coatal  cartilascs  are  joined  by  the  intercostal  lymphatics,  terminating  on 
the  right  side  in  tne  right  lymphatic  duct,  uu  the  lefl  side  in  the  thorauic  duet. 

The  hjmpFiatia  of  (hf  Diaphragm  follow  the  course  of  their  corrcsjtoiKliiig 
vessels,  and  terminate,  some  in  front,  in  the  anterior  mediastinal  and  internal 
mammary  glands,  some  behind  in  the  intercostal  and  hepatio  lymphaticit. 

The  bronchial  glaruh  are  situated  round  the  bifurcation  of  the  trachea  and 
roots  of  the  lungs.  They  are  ten  or  twelve  in  number,  the  largest  being  placed 
opposite  the  bifurcalion  of  the  trachea,  the  smallest  round  tho  bronchi  and  their 

frimary  divisions  for  some  little  distance  within  the  substance  of  the  lungs, 
n  infancy,  tiiey  present  the  same  appearance  as  lymphatic  glands  in  other  situa- 
tiona,  Ln  the  a<lult  they  assume  a  browni;<h  tinge,  and  in  old  age  a  deep  black 
color.  Occasionally  they  become  sufficiently  enlarged  to  comprcfis  and  narrow 
the  canal  of  the  bronchi ;  and  ihoy  are  often  the  seat  of  tubercle  or  deposits  of 
phosphate  of  lime. 

The  lymphatics  of  the  lung  consist  of  two  sets,  superficial  "and  deep :  the  former 
are  pl.aced  beneath  the  pleura,  forming  a  minute  plexus,  which  covers  tho  outer 
lurface  of  the  lung;  the  latter  accompany  the  bloodvessels,  and  run  along  the 
bronchi;  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glands. 
The  efferent  ve>u(e]s  from  these  glands,  two  or  three  in  number,  ascend  upon 
the  trachea  to  the  root  of  the  nock,  traverse  the  tracheal  and  oesophageal  glandi^ 
and  terminate  on  the  left  side  in  the  thoracic  duet,  and  on  the  right  side  in  tho 
right  lymphatic  duct. 

Thec(ir(i>ic/ym/»/m^CTConsist  of  two  sets,  superficial  and  deep;  the  former  arise 
in  the  subserous  areolar  tissue  of  the  surface,  and  tho  latter  beneath  the  inter- 
nal lining  membrane  of  tho  heart.  They  follow  the  courtie  of  tho«oronary  vct;- 
sels:  those  of  the  right  side  unite  into  a  trunk  at  the  root  of  tho  aorta,  which, 
ascending  across  the  arch  of  that  vesecl,  passes  backwards  to  the  trachea,  upon 
which  it  ascends,  to  lerniinato  at  the  root  of  the  neck  in  the  right  lyinphatic 
duct.  Those  of  the  Icf^  side  unite  into  a  single  vc!i$el  at  the  base  of  the  heart, 
wbich,  paasing  along  the  pulmonary  artery,  and  traversing  some  glands  at  the 
root  of  the  aorta,  ascends  on  the  trachea  to  terminate  in  the  thoracic  duct. 

The  thymic  lymphfiiici  arise  from  the  spinal  surface  of  the  thymus  gland,  and 
terminate  on  each  side  in  the  internal  jugular  veins. 

The  thyroid  lymphatics  arise  from  either  lateral  lobe  of  this  organ;  they  con- 
verge to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right 
lymphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphati&i  of  the  tzgnphnytki  form  a  plexus  round  that  tube,  traverse  the 
gKiiidit  in  tbe  posterior  mediastinum,  and,  after  communicating  with  the  v'.vW'O- 
uary  lymphatic  vesauls  ucar  tho  roots  of  tho  lungs,  lcniVratfcV;\vvVW\.\\tjtaK\'ii'\<A. 


Nervous  System, 


Thb  Nervoua  System  is  composed:  1,  of  a  series  of  connected  ccntrJ 
oTRana,  called,  collectively,  the  eerehrchtptnal  centre^  or  axu;  2,  of  iho  gcmglia; 
and,  3,  of  llie  nerva. 

The  Ccrcbro-spinal  Centre  conaiflta  of  two  parta,  the  spinal  cord  and  the 
encephak>n:  tlie  latter  may  be  gubdivided  iuto  the  cerebrum,  the  cerebelliua, 
the  puns  Varolii,  and  the  medulla  oblongata. 

Tbs  Spinal  Cobd  ako  rrs  Ububbanes. 

Ditmdion.  To  dJMoct  Uio  cord  and  Us  menbnnet,  it  vill  be  neoMwy  to  Uy  opn 
vholG  I«iigtb  of  the  Hiiiok]  caooJ.  Fur  this  parpose,  the  mafcles  must  be  Be]i>mu>d  frosi  (ftf.  1 
vcrlcbnil  ([rftovM,  bo  as  to  oxposi^  ihc  !>i>uioua  proceancs  uid  tnmiiw  of  llic  vorK-lirw;  «ik1  4r 
liittcr  nmel  bo  Hiiwn  thrvucli  on  cucb  »)<]«.  clo8«  to  ibe  roou  of  xhv  Xnautft^rte  iiroopflnra,  Tna 
the  tkirtl  or  Fourth  cervical  vertebra,  above,  to  the  sacmro  below.  T>ic  verlebnd  arrhi-»  hanw 
bvcu  OisplsctHl,  bv  means  of  a  cbiwl,  imd  ibv  eeparuio  frafftncBl*  renoved.  the  dara  mAii-r  «ul 
W  «xpoNt:>l,  lovond  bv  a  ploxaa  of  veina  and  a  qtiantiLj  of  1ooh«  areolar  tisjioe,  oflc'ti  iaGltralMJ 
vitb  a  ficruns  fluid.  The  nrclifJi  of  tho  upper  vortebra  bra  beat  divided  by  meaoe  of  a  tmag 
pair  or  cutting  b«De-forcvp». 

Mehbraxes  op  thb  Cobd. 

The  Membranes  which  envelop  the  spinal  cord  are  three  in  number.  The 
most  external  is  tho  dura  mater,  a  atronff  fibrous  membrane,  which  forms  s 
loose  shutth  around  the  cord.  The  most  internal  is  the  pia  mater,  a  oellulo- 
vaacular  membrane,  which  closely  invc.<its  the  entire  surfaw  of  the  oord. 
Between  the  two  is  the  arachnoid  membrane,  an  intermediate  serous  sao,  which 
envelops  the  cord,  and  is  then  retleuted  on  the  inner  siirt'itce  of  ihd  dura  malar. 

The  Dura  Mater  of  the  cord,  coDtinuous  with  that  which  invests  the  brain, 
is  a  loose  sheath  which  surrounds  the  cord,  and  is  separate*!  from  tho  bony 
walls  of  tho  spinal  canal  by  a  quantity  of  loose  areolar  adipose  tissue,  aad  % 
plexus  of  veins.  It  is  attached  to  the  circumference  of  the  foramen  raaguum, 
and  to  the  po»toriar  common  ligament,  throughout  the  whole  length  of  tlid 
spinal  canal,  by  fibrous  tissue,  and  cxtouds,  below,  as  ihr  as  the  t<'p  of  the 
sacrum;  but,  beyond  this  point,  it  is  impervious,  being  continued,  in  the  forai 
of  a  slender  cord,  to  the  back  of  the  coccyx,  whore  ii  blends  with  the  jtefv» 
teum.  -This  sheath  is  much  larger  than  is  necessary  for  its  content,  uhI  it> 
uze  is  greater  in  the  cervical  and  lumbar  regions  than  in  tho  dorsal.  Its  iftB«r 
surface  is  smooth,  covered  by  a  layer  of  |ioIyjronal  cells;  and  on  oat''  ,7 

be  seen  the  double  openings  which  transmit  tho  iwu  roots  of  tho  coi  1  At 

spinal  nerve,  the  fibrous  layer  of  the  dura  mater  being  continued  in  tba  fnrn 
of  a  tubular  prolongation  on  them  as  they  issue  from  these  aperturev.  TtiMO 
prolongations  of  the  dura  mater  are  short  in  the  upper  part  of  the  sptiH^  bat 
become  gradually  longer  below,  forming  a  number  of  tubes  of  fibrom  mvai- 
brane,  which  inclose  tho  sacral  nerves,  and  are  co[ita>ned  in  the  spinal  eaiial. 

The  chief  (icculiaritic^  of  tho  dura  matur  of  the  cord,  as  compared  with  that 
investing  tho  brain,  are  the  following: — 

The  dura  malur  of  the  cord  is  not  adherent  to  tho  bonus  of  tho  spinal  oual, 
which  have  an  independent  periosteum. 

It  does  not  send  partitions  into  the  fi^nres  of  the  oord,  as  in  tho  bnun. 

lis  fibrous  lamiuie  do  not  separate,  to  form  venous  sinusea,  as  lit  the  Itmin. 

Structure  The  dura  mater  consists  of  white  fibroua  Uastte,  arranged  in 
d72 
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Fig.  320.— Th«  Sphml  Cord 
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ban^  which  intersect  one  another.    It  is  sparingly  supplieJ  with  yeaaoU;  and 
no  nerven  have  aa  yet  hcfu  tracod  to  it. 

The  ArcKhnoid  is  oxposed  by  slitting  up  the  dura  mat^r,  and  reflecting  that 
membnine  to  either  side  (Fig.  320).  It  is  a  thiu,  delicate,  eerous  niembrauu, 
which  inyeata  the  outer  Murface  of  the  oord,  and  is 
then  reflected  upon  tlic  iimcr  surface  of  tho  dura 
mater,  to  which  it  U  intimately  adherent.  Above, 
it  is  continuous  with  the  cerebral  arachnoid;  below, 
il  is  reflected  on  the  various  nerves,  so  that  it«  parie- 
tal and  visceral  laycr^i  bocomo  continuous  with  each 
other.  The  vis^trat  layer  13  the  portion  which  sur- 
rounds the  cordf  and  that  which  Hues  the  inner  sur- 
face of  the  dura  mater  is  called  the  parietal  layer;* 
the  interval  between  the  two,  is  called  the  caviiy  0/ 
the  arachnoid.  The  visceral  layer  forms  a  loose 
sheath  around  iha  cord,  so  as  to  leave  a  considerable 
interval  between  the  two,  which  is  called  the  svh. 
araehnoiduin  apace,  Tliiti  space  \s  largest  at  titc  lower 
part  of  the  spinal  canal,  and  incloses  tho  mass  of 
nerves  whiuh  form  the  cauda  equina.  It  contains  an 
abundant  serous  secretion,  the  cerebro-spinal  fluid, 
and  usually  communicates  with  the  general  ventricu- 
lar cavity  of  the  brain,  by  means  of  an  opening  in 
the  fibrous  layer  of  the  inferior  boundary  of  the 
fourth  ventricle.  This  secretion  is  sufficient  in 
amount  to  expand  the  arachnoid  membrane,  bo  as 
to  completely  fill  up  the  whole  of  thasiMicc  included 
in  the  dura  mater.  Tho  suh-arachnoidean  space  is 
crossed,  at  the  back  |^rt  of  the  cord,  by  numerous 
Abrouri  bauds,  whioh  strolch  from  tho  arachnoid  to  the  pia  mater,  especiully  iu 
the  cervical  region,  and  is  partially  subdivided  by  a  longitudinal  membranous 
partition,  which  serves  to  connect  the 
arachnoid  with  the  pia  mater,  opposite  the 
posterior  median  ilssiire.  Tiiis  partition 
is  incomplete,  atid  cribriform  in  structure, 
consisting  of  bundles  of  while  fibrous  tis- 
ane, interlacing  with  each  olher.  The  vis- 
ceral layer  of  the  arachnoid  surrounds  tho 
spinal  norvca  where  thoy  arise  from  tho 
cord,  and  incloses  them  iu  a  tabular  sheath 
aa  far  as  tlieir  point  of  exit  from  the  dura 
mater,  where  it  becomes  continuous  with 
the  parietal  layer. 

The  arachnoid  is  destitute  of  vessels.  No  nerves  have  as  y<^  been  traced 
into  this  membrane. 

The  Pia  Mater  of  tho  cord  ia  exposed  on  the  removal  of  tho  arachnoid 
(Fig.  820).  It  is  less  vascular  in  structure  than  the  pia  mater  of  the  brain,  with 
which  it  U  continuous,  being  thicker,  more  d\inm  in  structure,  and  composed 
of  fibrous  titaiuo,  arrangeil  in  longitudiual  bundles.  It  covers  the  entire  surface 
of  the  cord  to  which  it  is  very  intimately  adherent,  forming  ite  neurilemma, 
and  sends  a  process  downwards  into  its  anterior  Assure,  and  another,  extremely 
delicate,  into  the  posterior  fissure.  It  also  forms  a  shesth  for  each  of  the  fila- 
ments of  the  spinal  nerves,  aud  invests  the  uurvca  themi>elveii.     A  longitudiual 

>  K.&Uiker  dcaies  tbat  lh«  inner  surFace  of  the  dnra  mater  ie  corered  bf  an  outer  krer  of  (be 
Arftchnoid,  and  states  tha;  Dotlu&g  in  ri>uDd  here  exc*rpt  an  (•pitliclial  Ujcr,  no  trace  of  a  ipeoial 
oiembnine  exiiliog. 


F%.  a21.— TreiMiv«n0  6cotionortlie 
^piuil  Cord  and  ila  Membroim. 
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fibrous  bnnd  extends  along  the  middle  line  on  ils  anterior  surboe,  callsd 
Uaiier  the  linca  splendens;  and  n  somewhat  similar  band,  the  ligamenttiA 
dtjiiticulatum,  is  situated  on  each  side.  At  the  point  where  the  cord  termiDates, 
the  pia  mater  becomes  noutracted,  and  i.s  continued  down  as  a  long,  ale 
filament  {^?um  terHii'tiafc),  which  descends  ihrougfa  the  ceotre  of  the 
nerves  forniiiig  the  cauda  equinn,  and  is  bleuded  with  the  impervious  .theatl 
of  dura  mater,  on  a  level  with  the  top  of  the  sacral  canal.  It  ossi&b)  in  tnain- 
taitiiug  the  cord  lu  its  pO!>itiou  during  the  moromeutis  of  the  trunk,  and  ia, 
fcam  thid  circumstance,  called  the  ccritral  li>{amcnt  of  ilio  spinal  cord.  It 
contains  a  little  nervous  substance,  which  may  i)e  traced  for  eonie  distAUve  ioto 
its  upper  part,  and  is  accompanied  by  a  small  artery  and  vein. 

^rtielnrft.  The  pia  mater  of  the  cord,  though  less  vascular  than  that  whicli 
invests  the  brain,  contains  a  network  of  deliciite  vessels  in  its  substance.  It  is 
also  Biipplied  with  nerves,  which  are  derived  from  the  sympathetic,  and  from 
the  posterior  roots  of  the  spinal  nerves.  At  tho  upper  part  of  the  cord,  the  pii 
mater  presents  a  grayis^b,  mottled  tiut,  which  is  owing  to  yellowish  or  brown 
pij/iiicnt  c-clls  being  scattered  within  im  tissue. 

The  Liyamenium  JJcniiculalnm  (Kig.  320)  ia  a  narrow,  fibrous  band,  situfll«d 
ou  each  side  of  the  spinal  cord,  throughout  its  entire  length,  and  se[>arating  the 
anterior  frutn  the  ]>osterior  root-s  of  the  spinal  nerves,  having  received  ita  name 
from  the  serrated  appearance  which  it  presents.  Its  inner  border  is  conlinuvQi 
with  the  pia  mater,  at  the  side  of  the  cord.  Its  outer  border  proaenta  ft  oeriea 
of  triangular,  dentnted  serrations,  the  points  of  which  arc  fixed,  at  inlcTTal«,to 
tlie  dura  mater,  serving  to  unite  togetlier  the  two  layers  of  the  aracbuoid  ncia- 
brano.  These  serrations  are  about  twenty  ia  number,  on  eaoli  side,  the  flni 
being  attached  to  the  dura  raator,  opposj.tc  the  margin  oi  tho  foramen  magnon, 
between  the  vertebral  artery  and  the  hypoglos.'ial  nerve;  and  the  last  near  tfae 
lower  end  of  the  cord.  Its  use  ia  to  support  the  ooid  in  the  fluid  by  whieb  tl 
is  surrounded. 

Tbb  Spinal  Cobd. 

The  Spinal  Cord  {iwtduUa  SpinalU)  is  the  cylindrical  elongated  part  of  ibe 
cerebro-spinal  axis,  which  is  contained  in  the  spinal  caual.  Its  length  it 
usually  about  sixteen  or  scvoutcen  inches,  and  its  weight,  when  divested  of  it> 
membranes  and  nerves,  about  one  ounce  and  a  half,  its  proportion  to  the  cBce- 
pbalon  being  about  one  to  thirty-three.  It  does  not  nearly  fill  the  caaal  in 
wbicli  it  is  contained,  it^  inventing  membraties  being  BCfiarated  from  the  »ar- 
rounding  walls  by  areolar  tissue  and  a  plexus  of  veins.  It  occupies,  in  tho 
adult,  the  upper  two-thirds  of  the  spina!  canal,  extending  from  the  fivnuDCa 
magnum  to  the  tower  border  of  the  body  of  the  first  lumbar  vortobra,  whcrett 
terminates  in  a  slender  filament  of  gray  substance,  which  is  continued  for  soow 
distauce  into  the  Jil'im  lerrninale.  In  the  Foetus,  before  the  third  monlb,  it 
extends  to  the  bottom  of  tho  sacral  canal;  but,  after  this  period,  it  gradnallr 
recedes  from  below,  aa  the  growth  of  the  bones  compoaing  the  caual  is  more 
rapid  in  ])ro]H)rtioii  than  that  of  the  cord;  so  that,  in  tlio  child  ai  birth,  th« 
cord  extends  as  far  as  the  third  lumbar  vertebra.  Its  position  varies  oho 
according  to  tlie  degree  of  curvature  of  the  spinal  column,  L>eing  raised 
what  in  tloxlun  of  the  spine.  Ou  examining  its  surface,  it  presents  ■  diffe 
in  its  diameter  in  different  parts,  being  marked  by  two  entargemeniis  an  upper 
or  cervical,  and  a  lower  or  lumbar.  The  cervical  enlargement,  which  u  tbe 
larger,  extends  from  the  third  cervical  to  the  first  dorsal  vertebra:  its  greaiad 
diameter  is  in  the  transverse  direction,  and  it  corresponds  with  the  origin  of  j' 
nerves  which  supply  the  upper  extremities.  Tho  lower,  or  lumbar  enhl 
mcnt^  is  niiuatcd  opposite  the  last  dorsal  vertebra,  its  greatest  diameter  l«itf 
from  before  backwards.  It  corresponds  with  tbc  origin  of  the  nerves  whien 
supply  tho  lower  extruniities.  In  form,  the  spinal  cord  is  a  flattened  cylmdvr. 
It  presents,  on  its  anterior  surface,  along  tho  middle  line,  a  longitudinal  fi»are. 


Fiff,  322.  — Spinal  Conl. 
Sidp  Vipw.  Pino  of  the  V'tB- 
Eiirp§i  iiml  Cnliiinas. 


llie  anterior  median  fiissure;  an<^.  on  ita  posterior  surface,  another  fissure,  whiob 
sIbo  extends  along  tUe  entire  length  of  the  cord,  the  posterior  median  liasure. 
These  fiaaures  serve  to  divide  the  cord  into  two  Bymmetricnl  halves,  which  are 
united  iu  the  middle  line,  throughout  their  entire  length,  by  a  trausverse  band 
of  nervoui;  substance,  the  conimis»urc. 

The  ajiterior  rue- lian  fissure  is  wider,  but  of  lesa  depth  than  the  posterior, 
extending  into  the  coru  for  about  one-third  of  its  thiukueaa,  and  is  deepest  at 
the  lower  part  of  tlie  cord.  It  contains  a  prolongation  from  the  pia  mator;  and 
its  floor  13  formed  by  the  anterior  white  commissure,  which  is  perforateil  by 
uamerous  bloodveaaels,  passing  to  the  centre  of  the  cord. 

Tho  jKtstfrior  mnUan  fismre  is  much  more  delicate  than  the  anlfirior,  and  most 
distinct  at  the  upper  and  lower  parts  of  the  cord.  It  extends  into  the  cord  to 
about  one-half  of  ita  depth.  It  contains  a  very  slen- 
der process  of  the  pia  mater,  and  numerou-s  blood- 
vessels, and  its  ilouT  is  formed  by  a  thin  layer  of 
white  substance,  the  posterior  white  commissure. 
Some  anaiomista  state,  that  the  bottom  of  this  fissure 
corresponds  to  the  ^ray  matter,  except  in  the  cervical 
region,  and  at  a  point  corresponding  to  the  enlarge- 
oieut  in  the  lumbar  region. 

Lateral  Fissures.  On  either  side  of  the  anterior 
median  fissure,  a  linear  series  of  foramina  may  be 
observed,  indicating  the  points  where  the  anterior 
r<xns  of  iho  spinal  ncrvea  oinorgo  ftom  the  cord. 
This  is  called,  by  aomo  anatomists,  tho  anterior 
lateral  fissure  of  the  cord,  although  no  actual  tissuro 
exists  in  this  situation.  And  on  either  side  of  tho 
posterior  median  fissure,  along  the  lino  of  attachment 

of  the  posterior  roots  of  the  nerves,  a  delicate  fissure  may  bo  seen,  leading 
down  to  the  gray  matter  which  approaches  the  suri'ace  in  this  situation:  thia  is 
called  tho  posterior  lateral  fissure  of  the  spinal  cord.  On  the  posterior  surface 
of  the  spinal  cord,  on  either  side  of  the  posterior  median  fissure,  is  a  slight 
longitudinal  furrow,  marking  oS  two  slender  tracts,  the  posterior  median 
columns.  These  arc  most  dwtiuct  in  the  cervical  region,  but  are  stated  by 
loviltc  to  exist  throughout  the  whole  length  of  the  cord. 

Cotitnim  of  Ote  OmK  The  fissures  divide  each  half  of  the  spinal  cord  into 
four  colunyis,  an  anterior  column,  a  lateral  column,  a  posterior  column,  and  a 
posterior  median  column. 

The  anierior  column  includes  all  the  portion  of  the  cord  between  tha  anterior 
median  fissure  nnd  the  anterior  lateral  fissure,  from  which  the  anterior  roots 
of  the  nerves  arise.  It  is  continuous  with  the  auterioc  pyramid  of  the  medulla 
oblongata. 

The  lat^ai  eolumn,  the  largest  segment  of  the  cord,  includes  all  the  portion 

ween  tho  anterior  and  posterior  lateral  fissures.     It  is  continuous  with  tho 

cral  column  of  the  medulla.  By  some  anatomists,  the  anterior  and  lateral 
columns  are  included  together,  under  the  name  of  the  antero- lateral  column, 
which  forms  rather  nioro  than  two-thirds  of  the  entire  circumfcronco  of  tlio  conl. 

The  j'oeii'.rior  alumn  is  situated  between  the  posterior  median  and  posterior 
1  fissures.     It  is  continuous  with  tho  restiform  body  of  the  medulla. 

The /KMten'ot'  median  eolfimn  is  that  narrow  segment  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  pre- 
ceding, aa  the  posterior  column. 

Struettav  of  the  Card.  If  a  transverse  section  of  the  spinal  cord  be  made,  it 
will  be  seen  to  consist  of  white  and  gray  nervous  substance.     The  white  matter 

K situated  externally,  and  constitutes  the  greater  part.  The  gray  substance 
tuples  the  centre,  and  is  so  arranged  as  to  present  on  the  surface  of  the  seo- 
n  two  orescentic  masses  placed  one  in  each  lateral  half  of  the  cord,  united 
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together  by  a  transrerae  bftnd  of  gmy  matter,  the  jpray  cnmraiiWHrft. 
crcMcniic  mass  has  an  antorior  and  [>03terior  horn.  The  posterior  horn  u  long 
and  narrow,  and  approucfaea  the  suiiace  of  the  pofitcrior  lateral  fissure,  nctr 
which  it  presents  a  slight  cntargemcnt.  The  anterior  horn  is  short  and  thick, 
and  does  not  quite  reach  the  surface,  bat  extendi  towards  the  point  of  attach- 
ment of  the  anterior  roots  of  the  nerves.  Its  margin  presents  a  dentate  or  ««!■ 
late  app<;arance.  Owing  to  the  projections  towards  the  surface  of  the  anterior 
and  posterior  horns  of  the  gray  matter,  each  half  of  the  cord  is  divided,  mow 
or  less  complotoly,  into  three  coIuiddb,  anterior,  middle,  and  posiorior;  the 
anterior  and  middle  being  joined  to  form  the  anicro-Iateral  column,  aj  the 
anterior  born  does  not  quite  reach  the  surface. 

The  t(ray  commissure,  which  connects*  the  two  crescenlio  raaaaes  of  gray 
matter,  is  seiMirated  from  the  bottom  of  the  anterior  median  fissure  by  the  ante- 
rior white  commissure;  and  from  the  bottom  of  the  posterior  fisaaro  by  the 
posterior  white  commissure.    The  gray  commissure  consists  of  a  trassTcne 

band  of  gray  matter,  and  of  white  fibrett,  derired 
Prom  the  opposite  half  of  tlie  cord  and  the  posterior 
roots  of  tbe  nerves.  The  anterior  commiasum  ii 
formed  of  iihrcs,  partly  from  the  anterior  column, 
and  partly  from  the  fibrils  of  the  anterior  roots  of 
the  spiuaL  nerve,  which  decussate  as  tbey  paaaacroei 
from  one  to  the  other  side. 

The  mode  of  arrangement  of  the  gray  matter,  ond 
its  amount  in  proportion  to  the  while,  vary  lo  dif- 
ferent parts  of  ihtj  cord.  Thus,  the  postcrtor  honu 
are  long  and  narrow,  in  the  cervical  region ;  ahott 
and  narrower  in  the  dorsal ;  short,  but  wider,  in  the 
lumbar  region.  In  the  cervical  region,  the  crwceatic 
portions  are  small,  the  wbitii  matter  more  BbundaDt 
than  in  any  oihor  region  of  the  cord.  In  the  dorwl 
region,  the  gray  matter  is  least  developed,  the  wkit« 
matter  being  aleo  small  lu  quantity.  lu  the  lunib&r 
region,  the  gray  matter  is  mure  abundant  than  in 
any  other  region  of  the  cord.  Towards  the  lower 
end  of  the  cord,  the  white  matter  grmlually  ceases.  The  cresceutiu  portions  uf 
the  gray  matter  soon  blend  into  a  single  mass,  which  forms  theonlv  constitucni 
of  the  extreme  point  of  the  oord.  The  miaulo  aoalomy  of  the  cortl  U  described 
in  the  Introduction. 


Fig.  323.— TraD«rent«  Section* 
of  till*  tiori 
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Tub  Brain  axd  its  Mkmhranks. 


Dittfctinn.    To  oxiimiD«  the  bntin  with  lU  nu'mljmncs,  the  skallrap  must  be  rtmtmd. 
oHer  tn  rffect  ihix,  !>aw  tbroagh  the.  exiornal  tubW.  iht-  K-ction  vomm'-ULjiiif;.  in  froDt.  BboaliD 
inch  Jihovf  tbo  marjnn  of  the  orbil,  itml  cxlontlinir.  brliiml.  to  a  level  with  tlM-m-citui  j!  ii-i.lulir- 
ninrr.  Ttipii  hiruk  ilio  iDternal  table  with  llie  cbiwi  aui]  haminvr,  tu  avuiO  iu'y>  t 

m^'inlirant^s  or  brain  ;  loosen,  and  forcibly  ilftncli  tUc  dkiill,  when  tJii>  dura  ibhI    .  1 

The  ii<)hi-flion  between  llic  boncuail  ;hc  dun  mmtcr  is  wry  tntiinate,  and  uucli  tuur*  w  u  Ik 
yiMiitg  snhjvct  than  in  the  adult. 

The  Membranes  of  the  Brain  arc,  the  dura  mater,  arachnoid  membrane,  and 
pia  mater. 

Dub.!  Mater. 

Tbe  Dura  Mater  is  a  thick  and  dense  inelastic  fibrous  membraDe,  which  !«»• 
the  interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrilhited,  and  otihera 
olosely  to  the  inner  surface  of  the  honest,  forming  their  internal  purioatewn,  ibb 
adhesion  being  more  intimate  opposite  tbe  sutures  and  at  the  base  of  tbo  akvll; 
nt  the  margin  of  the  foramen  magnum,  it  Incomes  continuous  with  tbe  dan 
mater    lining  the  spinal  canal.     Its  inner  surface  is  smooth  and  cpiiheliMed, 
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being  linod  by  tbe  parietal  layer  of  tlic  arachnoid.  The  dura  mnter  is,  thera- 
fore,  a  fibru-surnus  membranu,  conipused  of  au  uxlerual  librous  lamella,  aud  au 
internal  serous  layer.  It  spends  Dumeruus  pruuessca  iuwards^into  the  cavity  of 
the  skull,  for  the  support  aud  protection  of  the  difforont  parts  of  the  brain;  aud 
is  prolonged  to  the  outer  surface  of  the  skull,  tbrougli  the  various  foramina 
which  exist  at  tbe  base,  and  thus  becomes  coiiiiiiuou3  with  the  pcricrauiuin  ;  its 
flbroiis  layer  forms  sheaths  for  the  nerves  which  pass  through  these  apcrturea. 
At  tbe  ^ao  of  the  skull,  it  sends  a  flbruiia  prolongation  into  the  foramen  c«cum ; 
it  lines  the  oifaotory  eroove,  and  sends  a  series  of  tubalar  prolongatioDs  round 
the  filaments  of  the  olfactory  nerves  na  they  pass  through  the  cribriform  plal«i; 
a  prolonsaliou  is  also  continued  through  the  sphenoidal  fissure  into  the  orbit, 
and  another  is  continued  into  the  same  cavity  ihrouyh  the  optio  foramen,  form- 
ing a  sheath  for  the  optic  nerve,  which  is  continued  as  far  as  the  eyeball.  In 
certain  situations  in  the  !?kull  already  mentioned,  the  fibrous  layers  of  tiiis 
membrano  separate,  to  form  sinuses,  for  the  passage  of  venous  blood.  Upon 
the  upper  surface  of  the  dura  mater,  in  the  situation  of  the  longitudinal  sinus, 
may  be  seen  numerous  small  whitish  bodies,  the  glandula:  Pacchioni. 

StrxvAure.  The  dura  mater  consists  nf  white  Ubrous  and  elastic  tissues,  ar< 
ranged  in  flattened  lamiuie,  which  intereect  one  another  in  vy^ry  direction. 

ltd  arteries  are  very  numerous,  but  are  chiefly  distributed  to  the  bones.  Those 
found  in  the  anterior  fossa,  are  the  anterior  meningeal,  branches  of  the  anterior 
and  posterior  ethmoidal,  and  internal  carotid.  In  the  middle  fossa  are  the 
middle  and  small  meningeal,  branches  from  the  internal  mnxillary,  and  a  thinl 
branr.h  from  tbe  ascending  pharyngeal,  which  enters  the  skull  through  the  fora- 
men lacerum  basis  cmnii.  In  the  posterior  fossa,  are  the  meningeal  branch  of 
the  occipital,  which  enters  the  skull  through  the  jugular  foramen  ;  the  posterior 
meningeal,  from  tbe  vertebral;  and  occasionally  meningeal  branches  from  the 
ascending  pharyngeal,  which  enter  the  skull,  one  at  the  jugular  foramen,  the 
other  at  the  anterior  condyloid  forameu. 

The  Vfiw,  which  reiuru  the  blood  from  the  dura  mnter,  ami  partly  from  the 
bones,  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  various 
aiaoses,  with  tbe  exception  of  two  which  accompnuy  the  middle  meningeal 
artery,  and  pass  out  of  the  skull  at  the  foramen  apinosum. 

The  wny.t  of  the  dura  mater  are,  the  recurrent  branch  of  the  fourth,  and 
filaments  from  the  Casserian  ganglion,  from  the  oplithahnio  ncrvo,  and  from  the 
ay  m  pathetic. 

The  so-called  glandul^e  Paochioni  are  numerous  small  whitish  granulations, 
usually  colleoted  into  clusters  uf  variable  aiza,  which  are  found  in  tne  following 
aitaalions:  1.  tJpitn  the  outer  surface  of  the  dura  mater,  in  tbe  vicinity  of  the 
superior  longitudinal  sinus,  being  received  into  little  depressions  on  the  inner 
surface  of  the  calvarium.  2.  Ou  the  inner  surfaco  of  the  dura  mnter.  S.  In 
the  superior  longitudinal  sinu^-  4.  On  the  pia  mater  near  the  margin  of  the 
hemispheres. 

Those  bodies  are  not  glandular  in  etructxirc,  bnt  consist  of  a  flbro-cellular 
tnatri.^  originally  developed  from  the  pia  mater;  by  their  growth,  they  produce 
abtiOrpUon  or  BC|)araiiou  of  the  fibres  of  tho  dnra  mnlor;  iu  a  similar  manner 
ihey  make  their  way  into  the  anperior  longitudinal  sinus,  where  they  are  covered 
by  the  lining  membrano.  The  cerebral  layer  of  the  arachnoid  in  ilio  situation 
of  these  growths  is  usually  thickened  and  opaque,  and  adherent  to  the  ])nrietal 
portion. 

These  bodies  are  not  found  in  infancy,  and  very  rarely  until  the  third  year. 
They  are  usually  found  after  the  seventh  year;  and  from  tliis  period  they  in- 
crease in  number  as  age  advances.    Occasionally  they  are  wanting. 

Proeeuea  of  the  Dura  Mat^r.    Tho  processes  of  tbe  dura  mater,  sent  inwards 
into  the  cavity  of  the  akull,  are  three  in  number,  the  fal.x  cerebri,  the  tentorium 
cerebelli,  and  the  falx  oerebelli. 
87 
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The/ab:  eerebn\  so  named  from  ila  tiicklu-like  form,  is  a  strong  arclied  p 
of  the  dura  mater,  vrhicli  dedoenils  vcrtii^illy  in  tlie  loagituUtnul  fisduro  bcf 
tlie  two  hemispheres  of  the  brain.  It  is  narrow  in  frout,  where  it  ts  attached 
lo  the  crista  galli  pruccsti  of  the  ethmoid  butie;  aud  broad  behind,  where  it  is 
cuiineuied  with  ihu  upper  surfaee  of  tha  tentorium.  lid  upper  margio  is  coo< 
vex,  and  attached  to  the  iuuer  surface  of  the  skull  aa  far  Mick  as  the  iniernal 
oeeipital  pruLubcranci:!.  In  this  situation  it  \s  broad,  aud  coniaius  the  superior 
longitudinal  sinus.  Its  lower  margin  is  free,  coDcare,  and  preaeut^  a  aharp 
curved  edge,  which  contains  tbo  inferior  longitudinal  sinus. 

The  tentorium  cfrehelU  is  an  arched  lamina  of  dura  mater,  elevated  in  tba 
middle,  aud  inclining  downwards  towards  the  circumference.  It  covers  the 
nppor  HurfjUTO  of  the  cerebellum,  supporting  the  posterior  lobes  of  the  brain, 
ana  preventing  their  pressure  upon  it.  It  is  attat^hed,  behind,  hy  iu  convex 
border,  to  the  transverse  ridges  upon  the  inner  surface  of  the  occipital  bow, 
and  there  incloses  the  lateral  sinuses;  in  front,  to  the  superior  margin  of  ib« 
petrous  portion  of  the  temporal  bone,  inclo&ini;  the  superior  potrusai  fiinusea, 
and  from  the  apex  of  this  bone,  on  each  i«ide.,  is  continued  to  the  anterior  and 
posterior  clinoid  processes.  Along  the  middle  line  of  its  upper  surface,  (he 
posterior  border  of  the  !alx  cerebri  is  atuchod,  the  straight  sinus  being  placed 
at  their  point  of  junction.  Its  anterior  border  is  free  and  concave,  and  pre«enu 
a  large  oval  opening  for  the  transmission  of  the  crura  cerebri. 

The  /alx  cereheiU  is  a  small  triangular  process  of  dura  mater,  received  into 
the  indentation  between  the  two  lateral  lobes  of  the  cerebellum  behind.  Id 
base  is  attached,  above,  to  the  under  and  back  part  of  the  tentorium;  iu  pt* 
terior  margin,  to  the  lower  division  of  the  vertical  crest  on  the  inner  satnoe 
of  the  occipital  bone.  As  it  descends,  it  someiirnes  divides  into  two  aiualter 
folds,  whioii  are  losi  on  the  sides  of  the  foramen  magnum. 

Arachxoid  AIemdran'e. 

Tho  Arachnoid  (at>ux>^t  •I<«f.  H^  <i  snidvr'a  u%£>),  so  named  from  its  extreine 
thinness,  is  tlie.seroiit^  luetnbraue  which  envelops  tho  brain,  and  is  then  refloctrd 
on  tho  inner  surface  of  the  dura  m.iter.  Like  other  serous  membranes,  it  i»  i 
shut  aao,  and  consists  of  a  parietal  and  a  visceral  layer. 

ThQ  parietal  lay^r  covers  tho  inner  surface  of  the  dura  mater,'  and  gives  that 
membrane  its  smooth  and  polished  surface ;  it  is  also  reflected  over  uiom  pro- 
oesses  which  separate  the  hemispheres  of  the  brain  aud  cerebellum. 

The  vi.-tccral  iaytr  invfwts  the  brain  more  loosely,  being  Bcp.arntcd  from  direol 
contact  with  the  ccrebru.1  tiubstancc  by  the  pia  mater,  aud  a  quuntlly  of  la 
'areolar  ti^ue,  the  eiubunLuhuoidean.  Ou  tlio  upper  surracc  of  the  cerebrnra, ' 
arachnoid  is  thin  and  transparent,  and  may  be  easily  demonstrated  by  injecting 
a  stream  of  air  beneath  it  by  means  of  a  blowpipe ;  it  passes  over  tho  oonvolu- 
tionit  without  dipping  down  into  the  sulci  between  tbera.  At  the  base  of  ibe 
brain  tho  arachnoid  is  thicker,  and  slielilly  opaque  towards  the  central  pan;  h 
covers  the  anterior  lobes,  and  is  extended  acroas  between  tho  two  middle  lobot, 
80  as  to  leave  a  considerable  interval  between  it  and  the  brain,  the  anttriorni- 
arachmiUean  space;  it  is  closely  adherent  to  the  pons  and  under  surface  of  tl« 
cerebellum;  but  between  tho  hemispheres  of  the  corobellum  and  the  medulU 
oblongata  another  considerable  interval  is  left  between  it  and  the  brain,  calM 
the  jxMtcrior  suiximchmi'ltian  space.  These  two  spaces  communicate  togc^bff 
anros5)  the  crura  Mrebri.  The  arachnoid  raombrane  surrounds  the  ncrve» 
arise  from  the  brain,  and  incloses  them  in  loose  sheaths  as  fnr  as  their  poinli 
exit  from  the  skull,  where  it  becomes  continuous  with  the  parietal  layer. 
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Tbe  suharacJinoid  space  is  tho  interval  between  the  arachnoid  and  pia  mater: 
this  space  is  narrow  on  the  surface  of  the  hemispheres;  but  at  the  base  of  the 
brain  a  wide  interval  is  left  between  the  two  miaille  lobes,  and  behind,  between 
the  hemispheres  of  tho  cerebellum  and  the  medulla  oblongata.  This  spuoe  is 
the  seat  of  an  abundant  serous  secretion,  the  cerebro- spinal  6aid,  which  fills  up 
tbe  interval  between  tbe  arachnoid  and  pia  mater.  The  subarachnoid  space 
usually  communicates  with  the  general  ventricular  cavity  of  the  braiD  by  means 
of  an  opening  in  the  inferior  boundary  of  the  fourth  ventricle. 

Tbe  Bao  of  the  arachnoid  also  contains  serous  Huid;  this  is,  however,  small 
in  quantity  compared  with  the  cerebro-spinnl  fluid. 

A'tntciure.  The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic 
tissues  intimately  blended  together.  Its  outer  surface  is  covered  with  a  laj'cr 
of  scaly  epithelium.  It  is  destitute  of  vessels,  and  the  existcnoe  of  nerves  in 
it  has  not  been  ^atisfactorilv  demonstrated. 

The  cerehro-gpinnl  fluid  filla  up  the  subarachnoid  space,  keeping  tho  opposed 
surfaces  of  the  arachnoid  membrane  in  contact  It  is  a  clear,  limpid  flaid, 
having  a  saltish  taste,  and  a  slightly  alkaline  reaction.  According  to  Lassaigne, 
it  ooosists  of  98.5  parts  of  water,  tho  remaining  1.5  per  cent  being  solid  matters, 
animal  and  saline.  It  varies  in  quantity,  being  most  abundant  m  old  persona, 
and  is  quickly  reproduced.  Its  chief  use  is  probably  to  alTord  meahanical 
protection  to  the  nervous  centres,  and  to  prevent  the  effects  of  conouasioos 
L     GOuimuuiuat«d  from  without. 

Pia  Mater. 

The  Pia  Mater  is  a  vascular  membrane,  and  derives  its  blood  from  the  internal 
carotid  and  vertebral  arteries.  It  consist^!  of  a  minute  ploxu^  of  bloodvessels, 
held  together  by  an  extremely  fine  areolar  llggue.  It  invests  the  entire  surface 
of  tbe  brain,  dipping  down  between  the  convolutions  and  laminai,  and  is  pro- 
longed into  the  interior,  forming  tho  velum  interpositum  and  choroid  plesuse:) 
of  the  fourth  ventricle.  Upon  the  surfaces  of  the  hemispheres,  where  it  covers 
tbe  gray  matter  of  tlio  convolutions,  it  is  very  vascular,  and  gives  off  from  its 
inner  surfaoo  a  multitude  of  minute  vorscIs,  which  extend  perpendicularly  for 
Bome  distance  into  the  cerebral  substance.  At  the  base  of  the  brain,  tu  the 
situation  of  the  subsUintia  perforata  and  louus  porforutiis,  a  number  of  long 
straight  vessels  are  given  off,  which  pass  through  tho  white  matter  to  reach  the 
gray  substance  in  the  interior.  On  the  cerebellum  the  mumbrane  is  more  deli- 
cate, and  the  vessels  from  its  inner  surface  are  shorter.  Upon  the  crura  cerebri 
and  pons  Varolii  its  characters  are  altogether  changed;  it  here  presents  a  dense 
fibrous  structure,  marked  only  by  slight  traces  of  vascularity. 

According  to  Fohmann  and  Arnold,  thia  membrane  contams  numeroii<4  lym- 
phatic vessels.  Its  nerves  are  derived  from  the  Bympathctte,  and  also  from  tbe 
third,  sixth,  seventh,  eighth,  and  spinal  aaiessury.  They  accompany  the  branches 
of  the  arteries. 

Thk  Brain. 

The  Brain  {emtphahn)  is  that  portion  of  tho  cercbro-spinal  axis  that  is  con- 
tained in  the  cranial  cavity.  It  is  divided  into  four  principal  parts:  viz.,  the 
cerebrum,  tbe  cerebellum,  the  pons  Varolii,  and  medulla  oblongata. 

Tho  certhrum  forms  the  largest  portion  of  the  encephalon,  and  occupies  a 
considerable  part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle 
fossas  of  the  base  of  the  skull,  and  separated  posteriorly  from  the  cerebellum  by 
the  tentorium  ccrebelli.  About  the  middle  of  its  under  surface  is  a  narrow 
constricted  portion,  part  of  which,  the  crura  cerebri,  is  continued  onwards  into 
the  iwns  Varolii  below,  and  through  it  to  the  medulla  oblongata  and  spinal  cord; 
whilst  another  portion,  the  crura  oerebelH,  passes  down  into  the  cerebellum. 
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The  certhUum  (little  braia  or  after  brain)  is  situated  in  the  inferior  ooeipittl 
fossaj,  beipg  separateJ  from  the  under  surface  of  the  posterior  lobes  of  the 
cerebrum  by  the  tentorium  cerebelli.  It  id  connoclcd  to  ths  rest  of  the  ea- 
oephaloD  by  means  of  coauecting  banda,  called  crura:  of  theite,  two  ascend  to 
tho  cerebrum,  two  da<icend  to  the  medulla  oblongata,  aod  two  bleud  together 
in  front,  forming  the  pons  VaroHL 

Tho  pons  Varolii  is  that  portion  of  the  enoephalon  which  rests  upon  the 
upper  pan  of  the  basilar  process.  It  constitutes  tho  bond  of  union  of  the 
various  segmenta  above  named,  receiving,  above,  the  crura  from  the  cere- 
brum; at  the  sides,  tba  crura  from  the  cerebellum;  aod  below,  tho  medona 
oblongata. 

Tho  iii&duUrt  ohhi\gata  extends  from  the  lower  border  of  the  pons  Varolii  to 
tho  a pper  part  of  tho  spinal  cord.  It  lies  beneath  the  cerebellum,  resting  oo 
the  lower  part  of  the  basilar  groove  of  the  occipital  bone. 

Weight  0/  the  enccphaion.  The  average  weight  of  the  bruin,  in  the  adult  male, 
is  49j  oz.|  or  little  more  than  S  lb.  avoirdupois ;  that  of  tho  female,  4-1  oz.:  the 
average  difiereoce  between  the  two  being  from  5  to  6  oz.  The  prevailing 
weight  of  the  brain,  in  the  male,  range-i  between  46  03.  and  o3  uz. ;  and^  in  the 
female,  between  41  oa.  and  47  oz.  In  tho  male,  the  maximum  weight  oat  of 
278  cases  was  65  oz.,  and  the  miDtmum  weight  34  oz.  The  maximum  weight 
of  tho  adult  fonmlo  brain,  out  of  191  cases,  was  5(1  oz.,  and  the  minimum  weight 
31  oz.  tt  appear.^  that  tho  weight  of  the  brain  increases  rapidlj  np  to  Uw 
seventh  year,  more  ttlowly  to  between  sixtt-ea  and  tweuty,  and  still  more  alowlr 
to  between  thirty  and  forty,  when  it  roaches  its  maximum.  Beyond  this  perioa, 
as  age  advances  and  the  mental  faculties  decline,  the  brain  diminishes  slowly 
in  weight,  about  an  ounce  for  eaoh  subsequent  decennial  period.  Tfaeae  resalti 
apply  alike  to  both  sexes. 

The  pIzo  of  tho  brain  appearg  to  bear  a  general  relation  to  the  intellectual 
cnpactty  of  the  individual.  Cuvier's  brain  weighed  rather  more  than  ft4  oz, 
tliat  of  the  late  Dr.  Abercrombie  Q9  oz.,  and  that  of  Dupuytren  62|  oa.  On 
the  other  hand,  tho  bruin  of  an  idiot  seldom  weighs  more  than  23  oz. 

The  human  brain  is  heavier  than  that  of  all  the  lower  animals  excepting  the 
elephant  and  whale.  The  brain  of  the  former  weighs  from  8  lb.  to  10  lb; 
aud  that  of  llm  whaJu,  iu  a  Hpecimeu  sovunty-iivo  feet  long,  weighed  rather 
more  than  6  lb. 


MblDt'LLA  OULOSGATA. 

The  Medulla  Oblongata  is  tho  upper  enlarged  part  of  the  spina]  cord,  and 
extends  from  the  upper  border  of  the  atlas  to  the  lower  border  of  the  poai 
Varolii.  It  is  directed  obliquely  downwards  and  backwards;  its  anterior  sur- 
face restvi  on  the  basilar  groove  of  the  occipital  bone,  its  posterior  surface  t« 
received  into  the  fossa  between  the  hemispheres  of  the  cercDcllum,  forming  Hit 
floor  of  the  fourth  ventricle.  It  is  pyramidal  in  form,  its  broad  extnnnitr 
directed  upwards,  its  lower  end  being  narrow  at  its  point  of  connection  wiin 
the  cord.  It  measures  an  inch  and  a  quarter  in  length,  three- ciuartcrs  of  in 
inch  in  breadth  at  its  widest  part,  and  half  an  inch  in  thickness.  Itamrfiueit 
marked,  in  the  mediau  line,  in  front  and  behind,  by  an  anterior  and  posterior 
median  dssure,  which  are  continuous  with  those  of  tho  spinal  cord.  Tfaeaa- 
terior  fissure  contains  a  fold  of  pia  mater,  and  terminates  just  below  tho  pww 
in  a  cut'de-sae,  the  foramen  caecum.  The  posterior  is  a  deep  but  narrow  fissure, 
continued  upwards  along  the  floor  of  (he  fourth  ventricle,  where  it  ix  flRallr 
lost.  These  two  fissures  divi<lc  the  medulla  into  two  symmetrical  halvea,  caca 
lateral  half  being  subdivided  by  minor  grooves  into  four  columns,  which,  tnaa 
befort^  baekwards,  are  named  ihc  anterior  pyramtdy  kUeral  tract  anj  olivary  ttdf, 
tho  reati/orm  body,  the  posterior  pyramid. 


MEDULLA   OBLOyOATA. 


Ml 


Fig.  324.— Medulla  Ob1oDg«ta  and 
Poos  Varolii.     Anterior  Surfac*. 
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The  anterior  pymmi'is,  or  corpora  pyramxdaJh^  are  two  pyraraidal -shaped 
bundles  of  white  matttir,  placed  cue  on  either  side  of  the  anterior  minliuD 
fissure,  and  separated  from  the  olivary  body, 
which  is  oxlcrtiftl  to  them,  by  a  slight  depres- 
sion. At  the  lower  border  of  the  pons  they 
are  somewhat  constricted ;  they  then  becomo 
enlarged,  and  taper  aligbtly  as  they  descend, 
being  continuous  below  with  the  anterior  co- 
lamns  of  the  cord.  On  separating  the  pyra- 
mids below,  it  will  be  observed  that  their  in- 
nermost fibres  form  from  four  to  five  bandies  on 
each  side,  which  deous-sate  with  one  another; 
this  decusaation,  however,  is  not  formed  en- 
tirely of  fibres  from  the  pyramids,  but  mainly 
from  the  deep  ])ortion  ol  the  lateral  columns 
of  the  cord  wiilch  pass  forwards  to  the  sorface 
between  the  diverging  anterior  columns.  The 
outermost  fibres  do  not  dccussato;  they  are  de- 
rived from  the  anterior  columns  of  the  oord, 
and  are  continued  directly  upwards  through  the 
pons  Varolii. 

Lateral  tract  and  oUvnry  hodtf.    The   lateral 
tract  is  coutinuous  with  the  lateral  column  of 

the  cord.     Rolow,  it  is  broad,  and  includes  that  part  of  i         >     lulla  between 
the  anterior  pyramid  and  restilbrm  body;  bat,  above,  it  is  pushed  a  little  back- 
wards, and  narrowed  by  the  projection  forwards 
of  the  olivary  body. 

The  olivan/  bmUra  are  two  prominent,  oval  masses, 
situated  behind  the  anterior  pyramids,  from  whicb 
they  are  aeparateii  by  slight  grooves.  They 
equal,  in  breadth,  the  auterior  p3Taraids,  are  a 
little  broader  above  than  below,  and  are  about 
half  an  inch  in  length,  being  separated,  above, 
from  the  pon.i  Varolii  by  a  slight  depression. 
Numerous  whito  fibres  {^jiltra  arci/orviei)  are  seen 
winding  round  tho  lower  end  of  each  body;  some- 
limes  orossinsc  their  surface. 

The  rcsti/orm  bodies  (Fig.  325)  are  the  largest 
columns  of  the  medulla,  and  uoutiauous,  below, 
with  the  posterior  colnmns  of  the  cord.  They 
are  two  rounded,  cord-like  emincuccR.  placed  be- 
tween the  lateral  tract?,  in  front,  and  the  pc^tt^rior 
pyramids,  behind ;  from  both  of  which  tlicy  are 
separate^l  by  slight  grooves.  As  they  ascend, 
they  diverge  from  each  other,  a.ssist  in  forming 
the  lateral  boundaries  of  the  fourth  ventricle,  and 
then  enter  the  corresponding  hemisphere  of  the 
cerebellum,  forming  its  inferior  peduncle;  it 
id  probable  that  some  tibrcs  are  continued  from 
tho  restiform  bodies  into  tho  cerebrum. 

The  posterior  pijramxda  {fasciculi  ffraciles)  are  two  narrow,  whito  cords,  placed 
one  on  each  side  of  the  posterior  me<Iian  Sssuro,  and  separnteil  from  the  resti- 
form bodies  by  a  narrow  groove.  They  consist  entirely  of  white  fibres,  and 
are  oontinaous  with  the  posterior  median  columns  of  the  sninal  cord.  These 
bodies  Ho,  at  first,  in  close  contact.  Opposite  the  apex  of  the  fourth  vcntriclo 
they  form  au  enlargement  {processus  clavattis\  and  then,  diverging,  are  lost  in 


Fig.  3'J5.— Poetrritir  fiuriaca  of 
BCedolU  Obloogitla. 
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the  corresponding  restiform  body.    The  upper  part  of  tlie  posterior  pj 
forma  ibo  lateral  boundnricii  of  tlio  cnlamud  t^rt)itanus. 

The  posVtrior  surface  of  the  mtflnUa  oblongata  forma  part  of  the  floor  of  tlis 
fourth  vuutricle.  It  is  of  a  triangular  form,  bounded  on  each  side  by  the  di- 
vorging  posterior  pyramids,  and  is  that  part  of  the  ventricle  which,  from  iu 
resemblance  to  the  point  uf  a  pen,  is  called  the  cahmus  $crijiiorius.  The  direr- 
genco  of  the  poslcnor  pyramids  and  restiform  bodies,  opcna  to  view  the  grar 
matter  of  the  medulla,  which  ij)  coutinaoos,  below,  with  the  gray  commissure 
of  the  cord.  In  the  middle  line  is  seen  a  longitudinal  furrow,  oontinuons  with 
the  posterior  median  fissure  of  the  cord,  terminating,  below,  at  the  point  of  th« 
ventricle,  in  a  ntl-de-sac,  the  ventricle  of  Arantius,  which  descend:!  into  the 
medulla  for  a  slight  extent.  It  is  the  remains  of  a  canal,  which,  in  the  fixtus, 
extends  throu^'hout  tlie  entire  length  of  the  cord. 

Structure.  The  columns  of  the  cord  are  directly  continuous  with  those  of  the 
medulla  oblongata,  below ;  hut,  higher  up,  both  the  whita  and  gray  ooDstttuoati 
are  rcarraoged  before  they  are  continued  upward.^  to  the  cercbrutn  and  cere- 
bellum. 

Tlio  ani/^rior  pyramid  is  composed  of  fibres  deriv«l  from  the  anterior  coloinn 
of  the  cor<l  of  its  own  side,  and  from  the  lateral  colnmu  of  the  opposite  half  of 
the  cord,  and  is  continued  upwards  into  the  cerebrum  and  cerebollum.  Tbe 
cercbollur  fibres  form  a  superficial  and  deep  layer,  which  pass  beneath  xht 
olivary  body  to  the  restiform  body,  and  spr^  out  into  the  structure  of  ibe 
cerebellum.  A  dcc[)cr  fasciculus  incloses  the  olivary  body,  and,  receiving  fibres 
&om  it,  enters  the  pons  as  the  olivary  fasciculus  or  fillet;  but  the  chief  nuM 
of  fibres  from  tlio  pyramid,  the  cerebral  fibres,  enter  iho  pons  in  their  pui 
upwanis  to  the  cerebrum.    The  aniorior  pyramids  contain  do  gray  matter. 

The  lateral  tract  is  continuous,  below,  with  the  lateral  colamn  of  the  cori 
Its  fibres  pa.'i.s  in  three  different  diructious.  The  most  external  join  the  rati- 
form  body,  and  pass  to  the  corebeUum.  The  internal,  more  uumeroiu,  nw 
forwanls,  pushing  aside  the  fibres  of  the  anterior  column,  and  form  (Mrt  oftlw 
oppo.sito  anterior  pyramid.  The  middle  fibres  a.^ccnd,  bontiath  the  olivarv  bodv, 
to  the  cerebrum,  pajssiug  along  the  back  of  the  pons,  and  form,  together  with 

fibres  fW)m  the  restiform   body,  the  ftudtuk 
leretmy  in  the  floor  of  the  fourth  veDtricle. 

Olivary  hodtf.  If  a  transverse  section  is  xom&c 
thrmigh  either  olivary  body,  it  will  bo  found  to 
cori:«ist  of  a  small  ganglionic  masa,  deeply  im- 
beddeil  In  the  medulla,  partly  appearing  on  tb« 
surface  asasmooth,  olive-shapod  emiQcnce(F^ 
326).  It  consists,  externally,  of  white  feubattuM; 
and,  iulorually,  of  a  gray  nuoluus,  the  ooqMU 
dentatum.  The  gray  matter  is  arranged  in  tbc 
form  of  a  hollow  capsule,  open  at  its  upper  and  inner  part,  and  pruwoting  • 
zi<^:tg,  or  dentated  outline.  White  fibres  pass  into,  or  from  the  iotcrioraf 
this  body,  by  the  aperture  in  the  posterior  part  of  the  capsule.  They  join  villi 
those  fibres  of  the  anterior  column  which  ascend  on  the  outer  side,  ana  booolli 
the  olivary  body,  to  form  the  olivary  fasciculus,  which  asoonds  to  the  cer^raat 
The  TrMi/onn  body  is  formed  chiefly  of  fibres  from  the  posterior  column  of 
the  cord  ;  but  it  receives  some  from  the  lateral  eolumo,  and  a  faaciculiu  frum 
the  anterior,  and  is  continued,  upwards,  to  tho  cerebrum  and  corobellum.  On 
entering  the  pons,  it  divides  into  two  fasciculi,  above  the  point  of  the  fourth 
ventricle.  The  e.\teriial  fasciculus  enters  the  cerebellum :  the  inner  fasaiculas 
joins  the  posterior  pyramid,  is  continued  up  along  the  fourth  vetitrielu,  and  ia 
iracod  up  to  the  cerebrum  with  the  fasciculi  teretes. 

Septum  of  iJu  nidduUa  fihhnffata.  Above  the  decussation  of  the  antrrior  prT*' 
mids.  numerous  white  fibres  extend,  from  behind  forwards,  in  the  mixiiao  tine, 
forming  a  septum,  which  subdivides  tho  medulla  into  two  lateral  halves,  Sou* 


Fig-,  326.— Trans vofw  Section  of 
MeduUu  UblfDjfiita. 
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of  tbet^e  fibres  emerge  at  the  anterior  mediau  Osaure,  aud  furm  a  baud  wliieb 
curves  round  the  lower  border  of  the  olivary  body,  or  jmssea  Iranaversely  across 
it,  and  round  the  sidea  of  tbe  medulla,  forming  the  arci/ona  Jibrts  of  Bolaudo. 
Othera  appear  in  the  floor  of  the  fourth  ventriole,  issuing  from  the  posterior 
median  6«sure,  and  form  the  white  strite  in  that  situation. 

Rg-  327. — Tho  Columus  of  tbe  Medulla  Qtiloiifpits.  aod  their  ctnuuKlion  with  the  CerebnoD 

aod  Cerebellam. 
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0 ray  maitfT  of  the  medulla  dilangata.  The  gray  matter  of  tbe  mednlla  is  a 
continuation  oi  that  contained  in  the  interior  of  the  spinal  cord,  besidea  a  series 
of  special  deposits  or  nuclei. 

In  the  lower  part  of  the  medulla,  the  gray  matter  is  arranged  as  in  tbe  cord, 
but  at  the  upper  part  it  becomes  more  abuouant,  and  is  diapoi^ed  with  less  ap}Ni- 
rent  regularity,  btsooming  blended  with  all  the  white  fibres,  except  tho  anterior 
pyramids.  The  part  corresponding  to  tbe  transverse  gray  commissure  of  the 
cord  is  exposed  to  view  in  the  floor  of  the  medulla  oblongata,  by  the  diverg- 
ence of  the  restiforra  bodies,  and  post«!rior  pyramids,  becoming  blended  with 
thaascending  fibres  of  the  lateral  column,  aud  thus  forming  the  fatjciculi  teretes. 
Tbe  Utoral  creseentio  portions,  but  especially  tho  posterior  liorua,  become  en- 
larged, blend  with  tho  fibres  of  the  restiform  bodies,  and  form  tho  tubtrctilo 
cintro  of  llolando. 

S[>ecial  deposits  of  gray  matter  are  found  both  in  the  anterior  aud  posterior 
parts  of  the  me<lulla;  forming,  in  tbe  former  situation,  the  corpus  dentatum 
within  the  olivary  body,  and,  in  the  latter,  a  aeries  of  special  masKCD,  or  nuclei, 
connected  with  tho  roots  of  origin  of  tho  spinal  aocessory,  vagus,  glosso-pharyn- 
geal,  and  hypoglossal  nerves.  It  thus  aopears  that  tbe  closest  analogy  in  struc- 
ture, and  also  probably  in  general  enaowraents,  exists  between  the  medulla 
oblongata  and  tho  spinal  cord.  The  larger  size  and  peculiar  form  of  tbe  me- 
dulla depends  on  the  enlargement,  divergence,  and  decoasation  of  the  various 
columns;  and  also  on  the  addition  of  special  deposits  of  gray  matter  in  the 
olivary  bodies  and  other  parts,  evidently  in  adaptation  to  the  more  extended 
range  of  function  which  this  part  of  the  oerebro -spinal  axis  possesses. 
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PONS  VAROLII. 

The  Pons  Varolii  (mSeocepfutie,  Cbaussier)  is  the  bond  of  unioQ  of  the  van'oDa 
s^mcnts  of  the  cucephalon,  eoiineetiiig  ilie  cerebrtim  above,  ihe  me<lulla  ob- 
longata below,  and  the  cerebellum  behind.  It  is  situated  above  the  medulla 
oblongata,  bolow  the  crura  cerebri,  and  between  the  bcmiRphorca  of  the  cere- 
bollnm. 

Its  vftfkr  surface  presents  a  broad  transverse  band  of  white  fibres,  wbiob 
aruhe»  like  a  bridge  across  the  upper  pan  of  the  medulla,  extending  betweeo 
the  two  hemi^plieres  of  the  cerebellum.  This  surface  projects  considertbh 
beyond  the  level  of  these  parts,  is  of  a  quadrangular  form,  rests  upon  the 
basilar  groove  of  the  occipital  bone,  and  is  limited  before  and  behind  dt  Tery 
prominent  margins.  It  preseiita  along  the  middle  line  a  longitudinal  groore, 
wider  in  front  than  behind,  which  lodgo;  the  basilar  artery;  numcrons  trans- 
Tcrso  etrim  arc  also  observed  on  each  side,  which  indicate  the  course  of  its 
eunerfiuiul  fibres. 

Its  xtpjifT  surface  forms  part  of  the  fioor  of  the  fourth  rentriclo,  and  at  oacli 
side  it  becomes  contracted  into  a  thick  rounded  cord,  the  crus  cerebelli,  which 
enters  the  fiubi4tnuce  of  the  ecrobellum,  constituting  its  middle  podnucle. 

Structure.  The  pons  Varolii  consists  of  alternate  layers  of  transverse  anJ 
loDgiiudiual  fibres  intermixed  with  gray  matter  (Fig.  32t). 

'1  ho  tramtverse  jihrrs  connect  together  tho  two  laU-ral  homisphcnw  of  the  cerfr 
bclluin,  and  constitute  xXa  ;?rcat  transverse  coramissorc.  They  consist  of  a  super- 
ficial and  a  deep  layer.  The  superficial  layer  passes  uninlcrruptedly  across  the 
Burface  of  tho  pons,  forming  a  uniform  layer,  which  consists  of  fibres  derived 
from  tho  crus  cerebelli  on  each  aide,  meeting  in  the  median  line.  The  deep 
layer  of  transverse  fibres  decussates  with  the  longitudinal  fibres  continued  14) 
from  the  medulla,  and -contains  much  gray  matter  between  its  fibres. 

The  lowjiifutinul  ftUea  are  continued  up  through  the  pons.  1.  From  the  an- 
terior pyramid.  2.  From  the  olivary  body.  3,  From  tho  lateral  and  pojtierjor 
columns  of  the  cord,  receiving  speuial  fibres  from  the  gray  matter  of  the  poos 
itself. 

1.  The  fibres  fVom  the  anterior  pyramid  ascend  through  the  pons,  imbodd«d 
between  two  layers  of  transverse  fibres,  being  subdivided  in  their  course  into 
smaller  bundles  ;  at  the  upper  border  of  the  pons  they  enter  the  crus  cerebri, 
forming  its  fasciculate*!  portion, 

2.  The  olivary  fasciculus  divides  in  the  pons  into  two  bundles,  one  of  which 
ascends  to  tho  corpora  quadrigemina;  the  other  is  continued  to  the  oerebroffl 
with  tlie  fibres  of  the  lateral  column. 

8.  The  fibres  from  the  lateral  and  posterior  columns  of  tho  cord,  with  a  bundle 
from  tho  olivary  fascicnlas,  are  intermixed  with  much  gray  matter,  and  app«tr 
in  the  fioor  of  the  fourth  ventricJe  as  the  fasciculi  teretes;  they  ascend  to  Uw 
deep  or  cerebral  part  of  the  orua  cerebri. 

Foville  believes  that  a  few  fibres  from  each  of  the  longitadinal  tracts  of  ibe 
medulla  turn  forwards,  and  are  cDntinuDU.*!  with  the  transverse  fibres  of  the  pooa. 

Septum.  The  pons  is  subdivided  into  two  lateral  halves  by  a  median  septum, 
which  extends  through  its  posterior  half.  Tlie  septum  consists  of  anteiro-pcw- 
terior  and  transverse  fibres.  The  former  are  derivod  from  the  floor  of  the  fourth 
ventricle  and  from  the  transverse  fibres  of  the  pons,  which  bond  backwanln 
before  passing  across  to  the  opposite  side.  The  latter  arederived  from  ibeflmr 
of  the  fourth  ventricle;  thpy  pierce  the  longitudinal  fibres,  and  arc  than  con- 
tinued across  from  one  to  tho  other  side  of  the  medulla,  piercing  tho  aolero- 
Costcrior  fibres.  The  two  halves  of  the  pons,  in  front,  are  conuocted  togeibor 
y  transverse  commissural  fibres. 
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CEREBRUif. 
Upper  StrBPACB.    (Fig.  828.) 

The  Cerebrum,  in  man,  constitutes  the  largest  portion  of  the  encephalon.  Its 
upper  surfooe  is  of  au  ovoidal  form,  broader  b«Uiud  than  ia  front,  couvex  in  its 
general  outline,  and  divided  into  two  lateral  halves  or  hoinisphercs,  right  and 
left,  by  the  great  iougiludinal  fissure,  which  extends  throughout  Iho  entire  length 
of  the  cerebruiu  in  the  ini<ldle  line,  reaching  down  to  the  boae  of  the  brain  in 
front  and  bchinJ,  but  interrupted  in  the  middle  by  a  broad  transverse  commis- 
sure of  white  matter,  the  corpus  oallosum,  whioh  connects  the  two  hemwpheres 
together.  Tliis  fiaaure  lodges  the  falx  cerebri,  and  indicates  the  original  da- 
velopment  of  the  brain  by  two  lateral  halves, 

Fig.  328.— Upper  Sorface  of  Ihc  Brain,  lh«  Pia  Muter  baring  b«ro  rcmoTed- 
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Each  hemisphere  presents  an  outer  surface,  which  is  convex,  to  corre^'pond 
with  the  vault  of  the  cranium  ;  an  inner  surface,  flattened,  and  in  contact  with 
the  opposite  hemisphere  (the  two  inner  surfaces  forming  tbe  sides  of  the  longi- 
tudinal fissure) ;  and  an  under  surface  or  base,  of  more  irregular  form,  whioh 
rests,  in  front,  on  the  anterior  and  middle  fossa  at  the  ba.so  of  the  slcull,  and 
behind,  upon  the  tentorium. 

Qmvoluiiona.  If  the  pia  mater  is  removed  with  the  forocps,  the  entire  snr&co 
of  e.'wh  hemisphere  will  be  seen  to  present  a  number  of  convoluted  eminences, 
(Ae  convolutions  separated  from  each  other  by  depressions  (ffufct)  of  various 
lepths.    The  outer  surface  of  each  convolution,  as  well  as  the  sides  and  bottom 
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of  the  siilci  'hetweeo  them,  u  composed  of  gray  matter,  which  u  here  called 
iho  cortical  siihsimt^e.  The  interior  of  eaoh  oonvolntioD  ia  composed  of  wbii* 
matter;  and  wliite  fibres  a)»o  bland  with  the  gra^  matter  at  the  sides  aDdboltoto 
of  the  sului.  By  t)ii:i  arrangemeDt  the  convoTutions  are  adapted  to  iacreow  Itie 
amount  of  gray  matter  withoac  occupying  much  additional  space,  while  tbey 
al^io  afford  a  grcatur  extent  of  surface  for  the  tcrmiuatiou  of  the  white  fibres  in 
gray  matter.  Ou  closer  examination,  however,  the  cortical  substance  ia  foui^l 
subdivided  into  four  layers,  two  of  which  are  composed  of  gray  and  two  uf 
white  matter.  The  mo^t  external  is  an  outer  white  stratum,  not  equally  thick 
over  all  parts  of  the  brain,  being  most  marked  on  the  convolutions  tn  the  longi- 
tudinal fissure  and  on  the  under  part  of  the  brain,  especially  on  the  middle  Iom, 
sear  the  descending  horn  of  the  lateral  ventricle.  Beneath  this  is  a  ihiclc 
reddish-gray  lamina,  and  then  another  thin  white  stratum ;  lastly,  a  thin  stratam 
of  gray  matter,  which  lica  in  close  contact  with  the  white  fibres  of  the  honii- 
■phorea;  consequently  white  and  gray  laminn  alternate  with  one  another  in  the 
convolutions.  lu  certain  convolutious,  however,  the  cortical  sub»tanoe  consists 
of  no  less  than  six  layers,  three  gray  and  three  while,  an  additional  white 
Stratum  dividing  the  most  superficial  gray  one  into  two;  thia  is  especially 
marked  in  thusc  convolutions  which  are  t^ituated  near  the  corpus  callosum. 

There  ia  no  accurate  resemblnnoe  between  the  convolutions  m  difiercntbraios. 
nor  are  they  symmetrical  on  the  two  sides  of  the  same  brain.  Occasionally  the 
free  borders  or  the  sides  of  u  deep  convolution  present  a  fissured  or  natched 
appearance. 

Tbe*«W  are  generally  an  inch  in  depth;  they  also  vary  in  diflfereot  brains, 
and  in  difTcrcut  part^  of  the  same  brain ;  they  are  usually  deepest  on  the  outer 
convex  surface  of  the  hemispheres;  the  deepest  is  situated  on  the  inner snr&ce 
of  the  hemisphere,  on  a  level  with  tho  oorpus  callusuni,  and  correspoads  to  the 
projection  in  the  posterior  horn  of  tho  latenil  vetitricle,  the  hippocampus  minor. 

The  number  and  extent  of  the  convolutions,  as  well  as  their  depth,  appoarto 
bear  a  close  relation  to  the  intellectual  power  of  the  individual,  as  is  shown  in 
their  increasing  complexity  of  arrangement  as  we  ascend  from  the  lowest  mam- 
Bialia  up  to  man.  Thus  they  are  absent  in  some  of  the  lower  orders  of  mam- 
malia, and  they  increase  in  number  and  e^cnt  through  the  higher  orders.  U 
man  they  present  the  most  complex  arrangement.  Again,  in  the  child  at  birth 
before  the  intellectual  faculties  nre  exeroised,  the  convolutions  have  a  verr 
simple  arrangement,  presenting  few  undalations;  and  the  sulci  between  them 
are  less  deep  than  in  the  adult.  In  old  ago,  when  the  montol  faculties  havo 
diminished  in  activity,  tho  convolutions  become  much  less  prominently  markdiL 

Those  convolutions  which  are  the  largest  and  most  constantly  prvaent,  tn 
the  convolution  of  tho  corpus  callosum,  tho  convolution  of  the  longitadiud 
fissure,  tho  supraorbital  convolution,  aad  the  convolutions  of  the  outer  surfaoo 
of  the  hemisphere. 

The  convolutum  of  Vie  corpus  caUosum{gyrrt3  form«aUu\  is  always  well  marked. 
It  lies  parallel  with  the  free  surface  of  the  corpus  callosum,  commenciat;,  oa 
the  under  surface  of  the  brain,  ia  front  of  the  anterior  perforated  space;  it 
winds  round  the  curved  border  of  the  oorpus  cal  losnm,  and  passes  along  \\a 
tipper  surface  as  far  ao  its  posterior  extremity,  Avhere  it  is  connected  with  th« 
convolutions  of  the  ]>o>3tcrior  lobe;  it  then  curvts  downwards  and  forwards, 
embracing  tha  cerebral  peduncle,  pas.scs  into  tho  middle  lobe,  forming  the  hip- 
pocampus major,  and  terminates  just  btihiud  the  point  from  whenco  it  aroM. 

The  tupraarbiial  ctmvolulion  on  the  under  surface  of  tho  anterior  lobe  is  iraU 
marked. 

The  convoluiion  of  the  hn»fiiwiinal  JUtture  bounds  the  mar^n  of  the  flsaara  on 
the  upper  surface  of  the  hemi.<inhero.  It  oommenoes  on  the  under  surfiKW<^ 
the  brain,  at  the  anterior  p'.'rforaied  spaoe,  passes  forwards  along  the  inDcr 
margin  of  the  anterior  lobe,  Ijeing  hero  divided  by  a  deep  saloos,  in  wbioh  thv 
oUaGloTj  nerve  is  received;  it  then  curves  over  tno  anterior  and  upper  soHace 
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of  ttie  homiEphere,  along  (be  margin  of  the  loDgitiKliiial  fissure,  to  Ud  posterior 
extreintiy,  whore  it  curves  forwards  along  the  under  surloco  of  the  hemisphere 
as  far  as  the  middle  lobe. 

Thu  couvolutioDs  on  the  outer  convex  aurface  of  the  hemisphere,  the  general 
direction  of  which  is  more  or  less  oblique,  are  the  largCMt  and  iho  mo.H  compli- 
cated convolutions  of  the  brain,  frc^jucntly  becoming  branched  like  the  letter 
Y  in  Iheir  course  upwards  and  backwards  towards  the  longitudinal  fissure: 
these  conTolutions  attain  their  greatest  development  in  man,  and  are  espeuiallj 
characteriBlio  of  the  human  brain.  They  are  seldom  symmetrical  on  the  two 
sides. 

UXDEB  SUBFACE  OK  BA3E.     (Fig.  329.) 

The  under  surface  of  each  bemisphoro  presents  a  subdivision,  a.s  already 
mentioned,  into  three  lobes,  named  from  tlieir  position,  anterior,  middle,  and 
posterior. 

Tho  anterior  htm^  of  a  triangular  form,  with  its  apex  backwards,  is  somewhat 
oonoave,  and  rests  upon  the  convex  surface  of  the  n)of  of  iho  orbit,  being 
separated  from  the  middle  lobe  by  the  fissure  of  Sylvius.  The  mi.Wi*  hhe, 
whieh  is  more  prominent,  is  recieved  into  tho  middle  fossa  of  the  base  of  the 
skull.  The /waterior  Zoic  rests  upon  the  tentorium,  ita  extent  forwards  being 
limited  by  the  anterior  margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surfaoo  of  tho  cerebrum, 
in  and  near  the  middle  line,  are  here  arranged  in  the  order  in  which  they  are 
let  with  from  before  bacl£.wariJs. 


Tuber  oinereunu 
Infiimlibulum, 
Pituitary  botly. 
Corpora  albicantia. 
Posterior  perforated  space 
Crura  cerebri. 


It 
Longitudinal  lissura. 
Corpus  callo.<)UDi  and  its  i>cduncle8. 
Lamina  cincrea. 
Olfactory  nerve. 
Fissure  of  Sylvius. 
Anterior  perforated  spaco. 
Optic  commissure. 
Tho  longitiulinal  jUmre  partially  separates  tho  two  hemispheres  from  one 
another;  it  divides  the  two  anterior  lohcs  in  front:  and  on  raising  the  cerebel- 
lum and  pons,  it  will  be  seen  completely  separating  the  two  posterior  lobes, 
the  intermediate  portioij  of  the  fissure  being  filled  up  by  the  great  transverse 
baud  of  white  matter,  the  corpus  callosam.  Of  these  two  portions  of  the  lun- 
gttudinal  fissure,  that  which  separates  tho  posterior  lobes  is  the  longest.  In 
I  the  fissure  between  the  two  anterior  lobes  the  anterior  cerebral  arteries  may  be 
I  eeen  ascending  to  tho  corpus  caUosum;  and  at  tho  back  part  of  this  portion  of 
L  the  fissure,  the  anterior  curved  portion  of  tho  corpus  callodum  descends  to  the 
k^tase  of  the  brain. 

^K  The  corpra  calhsum  terminates  at  the  base  of  tho  brain  by  a  concave  margin, 
which  w  connected  with  the  tuber  cinereum  through  the  intervention  of  a  thin 
layer  of  gray  substance,  the  lamina  cinerea.  This  may  bo  exposed  by  gently 
raising  and  drawing  back  the  optic  commissure.  A  broad  white  band  may  bo 
observed  on  each  side,  passing  from  the  under  surface  of  the  corpus  caliosum 
bai-kwurds  and  outwards,  to  the  uominencemBut  of  tbo  fissure  of  Sylvius; 
I  theae  bands  are  called  the  pctlnncfes  of  tiie  corpus  callasutn.  Laterally,  the 
coroua  caliosum  extends  into  the  anterior  lobe. 

The  lamina  cinerea  is  a  thin  hiyer  of  gray  substance,  extending  backwards 

above  tho  optic  commissure  from  the  termination  of  the  corpus  caliosum  to  the 

tuber  cinereum;  it  is  continuous  on  either  sido  with  the  gray  matter  of  the 

anterior  perforated  space,  and  forms  the  anterior  part  of  tho  inferior  boundary 

f  the  third  ventricle. 

The  ol/actory  nerve,  with  its  bulb,  is  seen  on  either  sido  of  the  longitodinal 

be  under  surface  of  each  anterior  lobe. 


Tlie  antenor  ptr/oraied  space  la  sitaateJ  at  the  inner  side  of  the  fiesore  of 
Sylvius.  It  is  of  a  triangular  t)ha]>e,  bounded  in  front  hy  tlio  convolutiooof 
the  anterior  lobo  and  tlie  rool«  of  tbe  olfactory  nerve ;  behind,  by  the  oprto 
tract;  externally,  by  the  middle  lobe  and  commeocement  of  the  fissure  of 
Sylvius;  internally,  it  ia  continuous  with  the  lamina  oinereu,  and  crossed  bylliB 
peduncle  of  the  corpus  callosum.  It  ia  of  a  grayish  color,  and  correspond  to 
the  under  surface  of  the  corpus  striatum,  a  large  mns8  of  gray  matter,  situated 
in  the  interior  of  the  brain;  it  has  receivixl  iLs  name  from  being  perforaiod  by 
Dumerous  miuute  apertures  for  the  transmission  of  amaU  straight  vessels  ioU) 
Ibe  substance  of  the  corpus  striatum. 

The  opd'c  commi^gure  is  situated  in  the  middle  line,  immediately  behind  th« 
lamina  cinerea.     It  is  the  point  of  junction  between  the  two  optic  nerves. 

Immediatelv  behind  the  diverging  optic  irocts,  and  between  them  and  lb* 
pcduQcles  of  the  cerebrum  {cram  cetyrbri\  is  a  lozeogo-sbuped  interval,  the  inter 


BASS   OF   THE    BBAIX  589 

peduncalar  space,  in  whicb  are  found  the  following  parts,  arranged  in  the 
followioj;  oraer  from  belbre  backwards:  the  tuber  ciuereum,  itifuudibulum, 
piluitary  body,  corpora,  albicantia,  and  tlie  posterior  perforute*)  t^pnce. 

The  t'tber  eiitertum  is  an  eminence  of  gray  matter,  situated  between  the  optio 
tracts  and  the  corpora  albicautia;  it  is  connected  with  the  surrounding  pjirts  of 
the  cerebnim,  fonns  part  of  iho  floor  of  the  third  ventricle,  and  is  continuous 
with  the  gray  substance  in  that  cavity.  From  the  middle  of  its  under  surface 
a  conical  tubular  process  of  gray  matter,  about  two  lines  in  length,  is  continued 
downwards  and  forwards,  to  1k3  attached  to  the  posterior  lobe  of  ttic  pituitary 
body;  this  is  the  infundibulum.  Its  canal,  which  u  funnel'shaped,  comtnuui- 
oates  with  the  third  vontriclo. 

The  pituitary  body  is  a  small  reddish-gray  vascular  moss,  weighing  from  ftve 
to  ten  gratna,  and  of  an  oval  form,  aituated  iu  the  sella  Turcica,  in  coanectioo 
with  which  it  ia  retained  by  the  dura  mater  forming  tho  inner  wall  of  the 
cavernous  sinus.  It  ia  very  vascular,  and  consists  of  two  lobes,  separated  from 
one  another  by  a  fibroua  lamina.  Of  these,  the  anterior  is  the  larger,  of  an 
oblong  form,  and  somewhat  concave  behind,  where  it  receives  the  posterior 
lobe,  which  ia  round.  The  anterior  lobe  consists  externally  of  6rm  yellowish- 
gray  substance,  and  internally  of  a  soft  pulpy  substance  of  a  yellowish-white 
color.  The  posterior  lobo  is  darker  than  the  anterior.  In  the  fcetus  it  is  larger 
proportionately  than  in  tho  adult,  and  contains  a  cavity  which  communteatea 
through  the  infandibulum  with  the  third  ventricle.  In  the  adult  it  is  firmer 
and  inor«  solid,  and  seldom  contains  any  cavity.  Its  structure,  especially  tho 
anterior  lobe,  is  similar  to  thfl.t  of  the  ductless  glands. 

The  a>rpQr<!i  alhicanlia  arc  two  flmall  round  wnito  ma^sses,  cacli  about  the  size 
of  a  pea,  placed  side  by  side  immediately  behind  the  tuber  ciucrcum.  They 
are  formed  by  tho  anterior  crura  of  tho  fornix,  hciioo  called  the  bnlha  of  me 
fornix,  which,  after  descending  to  tho  base  of  the  brain,  are  folded  upon  thcm- 
solven,  before  passing  upwards  to  the  thalami  optici.  They  are  composed  ex- 
ternally of  white  aubstauce,  and  internally  of  gray  matter;  the  gray  m.Htter  of 
the  two  being  cuunccted  by  a  transverse  commissure  of  tho  same  inatcrial.  At 
an  early  period  of  (cetal  life  they  are  blended  together  into  one  large  mass,  but 
become  separated  about  the  seventh  month. 

The  j/tytlcrior  per/oral^  space,  {pnns  Ihrini)  corresponds  to  a  whitish-gray  sub- 
stance,  placed  between  the  corpora  albicantia  in  front,  the  pons  Varolii  behind, 
and  tho  crura  cerebri  on  either  side.  It  forms  the  back  mrt  of  the  floor  of  tbo 
third  ventriole,  and  is  perforated  by  numerous  small  orinces  for  the  pB.<;Bago  of 
bloodvessels  to  the  thalami  optici. 

The  crura  cerebri  {ne'luttrlfi  of  the  cerehntm)  are  two  thick  cylindrical  bundles 
of  white  matter,  which  emerge  from  the  anterior  borderof  the  pons,  and  diverge 
M  they  pass  forwards  and  outwards  to  enter  tho  under  part  of  either  hemispheic. 
fiaofa  crua  is  about  three-quarters  of  an  inch  in  length,  and  somewhat  broader 
in  fW>nt  than  behind.  They  are  ntarked  upon  their  surface  with  longitudinal 
etriie,  and  each  is  crossed,  just  before  entering  tho  hemisphere,  by  a  flaironed 
white  band,  tho  oj)tic  tract,  which  is  adherent  by  its  upper  border  to  the  peduncle. 
In  tho  interior  of  the  crura  is  contained  a  mass  of  dark  gray  matter,  called /ocm« 
niger.  The  third  nerves  may  be  seen  emerging  from  the  inner  side  of  either 
orus;  and  the  fourth  nerve  winding  around  its  outer  aide  from  above. 

Kach  crus  consists  of  a  superficial  and  deep  layer  of  longitudinal  white  fibres, 
continued  upwards  from  the  pons;  these  layers  are  separated  from  each  other 
by  the  locus  niger. 

The  $uperficial  lonfp'tndinal  Jibna  aro  continued  npwardu,  from  the  anterior 
pyramids  to  the  cerebrum.  They  consist  of  coarse  fasciculi,  which  form  the 
free  part  of  the  crua,  and  have  received,  the  name  of  the  fasciculated  portion 
of  the  peduncle,  or  crust. 

Tho  dfxp  hyer  of  lon^^Hn^inal  fibrta  are  continued  upwards,  to  the  cerebrum, 
Irom  the  lateral  and  posterior  columns  of  the  medulla,  and  from  the  olivary 


faacioulus,  tliese  (ilires  consisting  of  some  derived  from  tbe  same,  and  otb( 
from  the  opposite  Intural  tract  of  the  medulla.     More  deeply,  are  a  lajcr 
6iicr  fibres,  mixed  with  gray  matter,  derived  from  the  cerebellum,  bleuded  with 
the  furmer.    The  cerebral  stuTaoe  of  the  crua  cerebri  ia  formed  of  these  fibre^ 
and  is  named  the  tegmentam. 

The  iocru  niyer  is  a  mass  of  grav  matter,  situated  between  the  saporficial  aad 
deep  layer  of  librca  above  described.  It  is  placed  nearer  the  inner  than  tiie 
outer  aide  of  the  crus. 

The  posterior  lobes  of  the  cerebrum  are  ooncealed  (rom  view  by  the  upper 
surface  of  the  cerebellum,  and  pons  Varolii.  When  these  parts  arc  removed, 
tlie  two  hcmi:4phcn,-s  arc  seen  to  t>e  separated  by  the  great  loiigitudiual  li«are, 
this  fissure  being  interrupted,  iu  front,  by  the  posterior  rounded  border  of  Uie 
corpus  cailosum^ 

Genkhal  Akranokmbnt  of  the  Parts  cojtposino  thb  Cerebruic 

As  the  peduncles  of  the  cerebrum  enter  the  hemispheres,  they  diverge  from 
one  another,  so  as  to  leave  an  interval  between  them,  the  interpeduncular  space. 
As  they  asoend,  tho  component  Qbres  of  each  pass  through  two  large  maasw 
of  gray  matter,  the  ganglia  of  the  brain,  called  tho  Ouilamut  opticus  and  eorpui 
stridluvi,  whioh  project  as  rounded  eniiueuces  from  the  upper  and  inner  side  of 
env}i  jMjtluncle.    Tho  hemispheres  are  connected  together,  above  these  maaaei, 
by  the  great  transverse  commissure,  the  corpus  callosum;  and  the  interval  left 
between  ita  under  surface,  the  upper  surface  of  the  ganglia,  and  tbe  patU 
closing  the  interpeduncular  space,  forms  the  general  ventricular  cavity.    Tba 
upper  part  of  this  cavity  is  subdivided  into  two,  by  a  vertical  septum,  ibfl    ^ 
septum  lucidum;  and  thus  the  two  lateral  ventricles  arc  formed.     The  lowfl^^H 
psiri  of  the  cavity  forms  the  third  ventricle,  which  oommunicjites  with  tbe  laiefl^H 
vo[itric1es,  above,  and  with  the  fourth  vcutriole,  behind.     The  fiflh  ventrioleii 
tho  interval  left  between  the  two  layers  composing  tho  septum  lucidum. 

Interior  op  the  Cerbbrdm. 

If  the  upper  part  of  cither  hemisphere  is  removed  with  a  scalpel,  about  half 
on  inch  above  Cue  level  of  the  corpus  callosum,  its  internal  white  matter  will 
be  exposed.  It  ia  an  oval-abaped  centre,  of  while  sub^tanee,  surrounded  on  all 
sides  by  a  narrow,  convoluted  margin  of  gray  matter  which  presents  an  equal 
thickness  in  nearly  every  part.  This  white,  central  mass,  has  bevn  called  tbe 
centrum  ovale  minus.  Its  surface  is  studded  with  numerous  minute  red  dots 
(puncta  vasctihaa),  produced  by  the  escape  of  blood  from  divided  bloodvesaeli. 
in  iuflammation,  or  groat  congestion  of  the  brain,  these  are  very  nutnerous,  and 
of  a  dark  color.  If  the  remaining  portion  of  one  hemisphere  is  slightly  Mpa- 
rated  from  the  other,  a  broad  band  of  white  substance  will  be  observed  ooo* 
neoting  them,  at  the  bottom  of  the  longitudinal  fissure:  this  is  tho  cfHpos 
callosum.  The  margins  of  the  hemispheres,  which  overlap  this  portion  of  the 
brain,  are  colled  the  labia  cerebri.  Each  labium  is  part  of  the  convolution  of  th« 
corpus  callojtum  {<jyrua  /omurofw), already  described;  and  the  space  between  it 
and  the  upper  surface  of  the  corpus  callosum,  has  been  termed  the  vauritle  ^ 
the  rorpiis  callosum. 

The  hemispheres  should  now  be  sliced  off,  to  a  level  with  the  corpus  call 
when  the  white  substanee  of  that  structure  will  be  seen  connecting  tc 
both  hemispheres.    The  large  expanse  of  medullary  matter  now  ex^Kisedt  so- 
rounded  by  the  convoluted  margin  of  gray  substanee,  is  oallod  tbe  centrum  omk 
majris  of  Vicu&jcns, 

The  corpus  caUoaum  is  a  thick  stratum  of  transverse  fibres,  exposed  u  tlH 
bottom  of  the  longitudinal  fissure.    It  connects  the  two  hemispheres  oC  th^ 
brain,  forming  their  great  transverse  commissure ;  and  forms  the  roof  of  i 
10  the  interior  of  each  hemisphere,  the  lateral  veDtriol&    It  ia  about  four  inol 
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in  length,  extending  to  within  an  inch  and  a  half  of  thu  autunor,  and  to  within 
two  inches  and  a  iialf  of  tho  ponerior,  pan  of  the  brain.  It  is  somewhat 
broader  behind  than  in  Tront,  and  is  thicker  at  either  end  than  in  it$  central 
part,  being  thicktai  behind.  It  presenw  a  eomowhat  arehed  form,  from 
before  bauitwarda,  terminating  anteriorly  in  a  rounded  border,  which  curves 
downwards  and  baekwards,  between  the  anterior  lobes  to  the  base  of  the  brain. 
In  ita  course,  it  forms  a  distinct  bend,  named  tho  i!.-n«,or  gmn,  and  the  reflected 
portion,  named  tho  leak  {rostrum)^  becoming  gradually  narrower,  is  attached  to 
the  anterior  cerebral  lobe,  and  is  connected  through  the  lamina  cinerca  with 
the  optio  eommisBure.  The  reflected  portion  of  tiie  corpua  collosum  gives  of!^ 
near  ita  termination,  two  bundles  of  white  aubstanoe,  wliich,  diverging  from  one 
another,  pass  backwards,  across  the  anterior  perforated  space,  to  tlie  entrance 
of  the  fissure  of  Sylvius.     They  are  called  the  j-eduncles  of  the  corpus  cal]osum. 

Tig.  330.  -Section  of  tlib  Brsio.    Made  on  a  level  wtlli  tbc  Corpu  Calloaun. 
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Posteriorly,  the  corpus  callosnm  forms  a  thick,  rounded  fold,  which  is  free  for 
a  little  distance,  as  it  curves  forwards,  and  is  then  ocmiinuous  with  the  fornix. 
On  its  upper  suriaoe,  its  fibrous  struotore  is  Tcry  apparent  to  the  naked  eye, 
being  collected  into  coarse,  transverse  bundles.  Along  tho  middle  lino  is  a 
linear  depression,  the  raphe,  bounded  laterallv  by  two  or  more  slightly  elevated 
longitudinal  band^  called  the  strim  lon^'tiuliml^,  or  nervrs  of  Lancist;  and,  still 
more  externally,  other  longitudinal  striie  are  seen,  beneath  the  convolutions 
which  rest  on  the  corpus  callosum.  These  are  the  strim  hnyittulinales  latcralea. 
The  ander  aurfaoe  of  the  corpus  caJlosnm  is  continuous  behind  with  the  fornix, 
being  separated  from  it  in  front  by  the  septum  Incidum,  which  forms  a  vertical 
partition  between  the  two  ventricles.    On  either  side,  the  fibres  of  the  conjua 
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oallosnm  penetrate  ioto  the  substance  of  thu  beinisplieres,  a&d  coimect  together 
tbc  anterior,  middle,  and  part  of  the  posterior  lows.  It  irf  the  large  tiuiobcr 
uf  fibres  derived  I'rum  the  anterior  and  posterior  lobe^  wbich  oxplaios  the  greu 

thieknuss  of  tliu  two  extrcmitieH  of  this  oouuniBSure. 

All  iDcisioD  &boul<l  dow  be  made  tbrimjih  thn  curptiifrullQsuai.oDvilhur  sideortbi*  rtphe,  wba 
two  Ur^  in«gul«r«hB4Md  cavitiM  will  tie  cxpoaet),  whirti  eitend  tbrougb  a  great  pan  or  Ibe 
tcDgtli  of  each  benupbere.    TIkw  Rro  Uie  Uterul  vettthclsa. 

The  lateral  ventricles  are  seroua  cavities,  formed  by  the  upper  part  of  lh« 

Bneral  ventricular  sitaco  in  the  interior  of  the  brain.    Thev  are  lined  by  a  thin 

liapbanous  lining  membrane,  covered  with  ciliated  epithelium,  aud  Uloil^teacd_ 

Fig.  331.— The  Lateral  Vcnlriclvi  of  llie  Bmio. 
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by  a  serous  fluid,  which  ia  sometimes,  even  in  health,  secreted  in  considenbb 
qaautity.  TheiM3  cavities  are  two  in  nnmber,  one  in  each  heniixphore,  and  thejf 
are  separated  from  each  other  by  a  vertical  septum,  the  stjftwni  htd'h/rn. 

Kach  lateral  ventricle  cotiaiMt,"!  of  a  central  cavity,  or  b*»dy,  and  three  Frealler 
cavities  or  oornua,  which  extend  from  it  in  different  directioD.'*.  The  anterior 
oornu  ourves  forwards  and  oulwardR,  into  the  substance  of  the  anterior  lobt 
The  posterior  corau,  called  the  (lif/itai  cavity,  carve;*  backwards  into  the  jwalcrier 
lobe.    The  middle  oornu  descends  into  the  middle  lobe. 

The  central  eaxnty,  or  body  of  the  lateral  ventricle,  i«  triangular  tn  form.  It 
is  bounded,  above,  by  the  under  surface  of  the  corpus  callosum,  which  fom* 
the  roof  of  the  cavity.  Internally,  is  a  vertical  partition,  the  septum  lacidam, 
which  separates  it  from  the  opposite  ventricle,  and  connect*  the  under  sorfiwe 
of  the  corpus  callosum  with  the  fornix.  Its  floor  is  formed  b?  the  followiog 
pAriSf  enumerated  in  their  order  of  position,  from  before  bocbwa'rds :  the  oorpw 
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striatam,  tenia  semicircularis,  thalamus  optioua,  choroid  plexus,  corpus  fliabri- 
atum,  and  fornix. 

Tlio  anterior  omu  is  triangular  in  form,  |>asi!ing  outwards  into  the  anterior 
lobe,  and  ourvinff  round  ihe  anterior  extremity  of  the  corpus  striatum.  It  \a 
houndeil  above  and  in  front  by  the  corpus  callosum ;  behind,  by  the  corpus 
striatum. 

The  posttriar  cornn,  or  digital  cavity,  curves  backwards  into  the  aubstanoo  of 
the  posterior  lobe,  its  direction  being  backwards  and  outwards,  and  then  inwards. 
On  its  floor  is  seen  a  longitudinal  eminence,  which  corresponds  with  a  deep 
sulcus  between  two  convolutions:  this  is  called  ihc  kippocaynims  mijyyr.  Be- 
tween the  middle  and  posterior  horns  a  suiooili  cmincuce  is  observed,  which 
Tariea  considerably  in  sine  in  different  subjects.  It  ia  called  the  emiiKntia 
eoUateratis, 

The  eorptu  Mtriatum  baa  received  its  name  from  the  striped  appearance  which 
its  section  presents,  in  consequence  of  diverging  white  fibres  beins  mixed  with 
the  gray  matter  which  forois  the  greater  part  of  its  tjubstauco.  The  intraven- 
tricular portion  is  a  lar^-o  pear-shaped  inasn,  of  a  gray  color  oxiernally ;  its 
broad  extremity  is  directed  forwards,  into  the  fore  part  of  the  body,  and  anterior 
cornu  of  the  lateral  ventricle :  its  narrow  end  is  directed  outwards  and  back- 
wards, being  separated  from  its  fellow  by  the  thalami  optici :  it  is  covered  by 
the  serous  lining  of  the  cavity,  and  crossed  by  gome  veins  of  considerable  size. 
The  extra  ventricular  portion  is  imbedded  in  the  white  Bubstanceof  the  hemisplioro. 
Urn  The  toem'a  Kmietrcularis  is  a  narrow,  whitish,  semi  Transparent  band  of  medul- 
niry  substance,  situated  in  the  depression  between  the  corpus  striatum  and  tha- 
lamus opticus.  Anteriorly,  it  descends  in  connection  with  the  anterior  pillar  of 
the  fornix;  behind,  it  is  continued  into  the  descending  horn  of  the  ventricle, 
where  it  becomes  lost.  Its  surface,  especiallv  at  its  fore  part,  is  transparent,  and 
dense  in  structure,  and  this  was  called  by  l^arinus  the  horny  hajid.  It  consists 
of  longitudinal  white  fibrci^  the  deepest  of  which  run  between  tbo  corpus 
striatum  and  thalamus  opticus.  Beneath  it  is  a  large  vein  {l^ma  eorporii  striatt)^ 
which  receives  numerous  smaller  veins  from  the  surface  Of  the  corpus  striatum 
and  thalamus  opticus,  ant]  joins  the  veuie  (laloni. 

The  choroid  pUrw  13  a  highly  vascular,  fringe-like  membrane,  oconpying  the 
margin  of  the  fold  of  pla  mater  {velum  interpositum),  in  the  interior  of  the  brain. 
It  extenils,  in  a  curved  direction,  across  the  floor  of  tlio  lateral  ventricle.  In 
Iront,  where  it  \a  small  and  tapering,  it  communicates  with  the  choroid  plexus 
of  tho  opposite  side,  through  a  largo  ova!  aperture,  the  /oramen  0/  St'mro. 
Posteriorly,  it  descends  into  tho  middle  horn  of  the  lateral  ventricle,  where  it 
joins  with  thepia  mater  through  the  transverse  fissure.  In  structure,  it  consists 
cif  minute  and  highly  vascular  villous  processes,  the  villi  being  covered  by  a 
single  layer  of  epithelium,  composed  of  large,  round  corpuscles,  containing, 
beaides  a  central  nucleus,  a  bright  yellow  spot.  The  arteries  of  the  choroid 
plexns  enter  the  ventricle  at  the  descending  cornu,  and,  after  ramilying  through 
Us  aubstauce,  send  branches  into  the  substance  of  the  brain.  The  veins  of  the 
choroid  plexus  tt^riniuato  in  the  vcnoB  (ialeni. 

The  corpus  fimitrifUnnt  [tienia  kippoeampt)  i.<t  a  narrow,  white,  tape-Iiko  band, 
situated  immediately  behind  the  choroid  plexus.  It  is  the  lateral  edge  of  tho 
]>osterior  pillar  of  the  fornix,  and  is  attached  along  the  inner  border  of  the 
hippocampus  major  as  it  descends  into  the  middle  horn  of  the  lateral  ventricle. 
U  may  be  traced  as  far  as  the  pes  hippocampi. 

The  ihalami  optiei  and/f»m»'a;  will  be  described  when  more  completely  ex- 
posed, iu  a  later  stage  of  the  dissection  of  the  brain. 

The  toiMc  coran  shoulil  now  be  exposed,  tbrouj^hoat  its  entire  ozteot,  by  inlrodncin;  1h« 
little  fioifer  i^Dtlr  into  it.  and  caltioK  outwards,  aloap  Ibe  finger  tbrovf^h  the  Bn|(tiUn<--o  of  the 
^Msuspbere,  whicn  Bhoulil  he  removed,  to  an  extent  sufficient  to  expow  the  ooliro  oavily. 

jBTho  middle,  or  descending  comu^  the  largest  of  the  three,  traverses  the  middle 
jQDe  of  the  brain,  forming  in  its  course  a  remarkable  curve  round  the  back  uf 
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the  optic  thalamus.  It  passes,  at  Gtsi,  backwards,  outwanK  and  dowv 
aiiit  then  curves  round  the  crus  cerebri,  forwards  ami  inwards,  iiwarly 
point  of  the  laiddlc  lobe,  close  to  the  fissure  of  Sylvius.  lis  upper  bonDd&r/ 
IS  formed  by  the  ineduUar;  substauuu  of  the  middle  lobe,  and  tbo  uuder  suriaoe 
of  the  thalamus  opticus.  Its  lower  boundary,  or  floor,  pre^ente  for  examiiuitioD 
the  folJowiug  parts:  the  bippooampus  major,  pes  bippoeanipi,  pes  aooeaaoiiiu, 
corpus  iimbriatuiii,  choroid  ploxus,  fascia  dcntaia,  transverse  fissure. 

The  kippocampus  major,  or  romu  Ammomi>,  so  called  from  its  resembUsce  to 
a  ram^B  horn,  is  a  white  umiuuoue,  of  a  ourved  elongate  furui,  extending  along 

Tig.  332. — The  FornU,  Velum  lutcrpMitam.  atii  Middle  or  Deeeeoding  Coma  or  the 
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ibe  entire  length  of  tbe  floor  of  the  middle  horn  of  the  lateral  ventricle.   Aj 
itB  lower  extremity  it  becomes  enlarged,  and  presents  a  number  of  rouodM 
elevations  with  intorvoning  depressions,  which,  frotn  presentioff  some  mff^- 
bianco  to  the  paw  of  an  animal,  is  called  the  />«  hippocantjit.     If  a  iraBSTBi* 
section  is  made  through  the  hippocampus  major,  it  will  be  seen  that  lhi«« 
nencc  is  the  inner  surface  of  ihc  convolution  of  the  corpus  oallosum,  doai 
upon  itself  like  a  horn,  the  white  convex  portion  projecting  into  the  cavity 
the  ventriule;  ilie  gray  portion  being  on  the  surface  of  the  cerebrum,  th*  *og* 
of  which,  slightly  indented,  forms  the  fa.tcia  dentata.    The  while  matter  of  li« 
hippacami)us  major  is  continuous  through  the  corpus  6mbriatum,  with  tbe 
fornix  and  corpus  calJOHum. 

The  pes  acceaiornti,  or  cminentia  nVaUraUs,  has  been  already  moniioni 
a  while  eminence,  varying  in  size,  phiced  between  the  hippocampus  n^jori 
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minor,  at  the  junction  of  the  posterior  with  the  descnnding  coma.    Like  the 
laippocampi,  it  is  formed  of  white  matter  corresponding  to  one  of  the  solai, 
belweea  two  convolutions  protruding  into  the  cavity  of  the  vcniricle. 
Tbo  carpus  Jtmbriatum  in  a  continuation  of  tlio  posterior  pillar  of  the  fornix, 

'  prolonged,  as  already  mentioned,  from  the  central  cavity  of  tiic  lateral  ventricle. 
Faaeia  timtfila.  On  separating  the  inner  bui-der  of  the  corpus  linibriatum  from 

'  the  choroid  plexus,  and  raising  the  cdgo  of  the  former,  a  serrated  band  of  gray 
Bubatance,  the  edge  of  the  gray  eubetance  of  the  middle  lobe,  will  be  seen  be* 
neath  it:  this  is  the  fascia  dcntata.  Correctly  speaking,  it  is  placod  external 
to  the  cavity  of  the  descending  cornn. 

The  (mnffperaa /f*s»/rc  is  seen  on  Ht]«rating  the  corpus  fimbriatum  from  the 
thalamus  opticus.  It  is  situutei}  bciii!:tth  the  fornix,  i-xtuuding  frora  the  middle 
line  behiDO,  downwards  on  either  side,  to  the  end  of  the  descending  comu, 
being  bounded  oii  one  side  by  the  fornix  and  tha  hemisphere;,  and  on  the  other 
by  the  thalama*  opticus.  Through  this  fissure  the  pia  mater  parses  from  the 
exterior  of  the  brain  into  the  ventricles,  to  form  the  choroid  plexuses.  Where 
the  pia  niater  projects  into  tlio  lateral  ventricle,  benoath  ihi;  edge  of  tlio  fornix, 
it  is  covered  by  a  prolongation  of  the  lining  membrane,  which  excludes  it  from 
the  cavity. 

The  *«tf«m  lucidum  (Kig.  331)  forms  the  internal  boundary  of  the  lateral  ven- 
tricle. It  is  a  thin,  semi ■tran.spn rent  septum,  attached,  above,  to  the  under 
surface  of  the  corpus  callosum;  below,  to  the  anierior  part  of  the  fornix,  and, 
in  front  of  thLi,  to  the  prolonged  portion  of  the  corpus  callosum.  It  is  trian- 
gular in  form,  broad  in  front,  and  narrow  beliiud,  its  surfaces  looking  towards 
the  cavities  of  the  veiicricles.  The  septum  consists  of  two  lamina;,  separated 
by  a  narrow  interval,  the  fifth  ventricle. 

Fi/ih  Ventricle.     Each  lamina  of  the  eeptum  lucidum  consists  of  an  internal 

th|jrer  of  white  substance,  covered  by  the  lining  inemhrane  of  the  fiOh  ventricle; 

lEtd  an  outer  layer  of  gray  ,maitor,  uovt:ri.rd  by  tho  lining  inonibrano  of  the  late- 
ral ventricle.     The  cavity  of  the  fifth  ventricle  is  lined  by  a  serous  membmrc, 

!  wvered  with  epithelium,  and  coataios  fluid,  lu  the  fuetus,  and  in  some  animals, 
ibis  cavity  communicates,  below,  with  the  third  ventricle;  but  in  the  adult,  it 
forms  a  separate  cavity.  In  cases  of  serous  cffu.sion  into  the  ventricles,  the 
septum  is  often  found  softened  and  partially  broken  down. 

Tke  Sfih  vrnlriclc  vaaj  bfi  oipojtKd  hy  cultiiiflr   Hiroavh  tho  H^iitum,  nnt)  utt'irliM)  porlioo  of 
I  the  CQT\>a6  cullwnitn.  with  HcL.<^or6 :  all'cT  PxmniDtntf  wnirh.  Uic  corpus  cnllnniini  should  he  cut 
ftirrofco,  low;irdn  it*  ualiTiDr  purl,  uiirl  lliti  Iwu  portions  tsrefulljf  di»L-cU'cl,  llio  one  rurwiLrils.  llto 
'  ulhtir  backwards.  wlicD  ihe  fflrnix  will  be  exposvil. 

The  Arntx  (Figs.  331,  332}  is  a  longitudinal  lamella  of  white  fibrous  mutter, 
situated  beneath  tho  corpus  callosum,  with  which  it  is  continuous  behind,  but 
separated  from  it  in  front  by  the  septum  lucidum.  It  may  be  described  as  con- 
siitting  of  two  symmciritml  lialvas,  one  for  either  hemisphcro.  Theso  two  \wr- 
lions  are  joined  together  in  tho  middle  line,  where  they  form  tho  body,  but  aro 
separated  from  one  another  in  front  and  behind ;  Ibrming  the  anterior  and  pos- 
terior crura. 

The  bo4t/  of  the  fornix  is  triangnlar;  narrow  in  front,  broad  behind.  Its 
opper  surface  is  connected,  in  the  median  line,  to  the  gcptnm  lucidum  in  front, 
and  the  corpus  callosum  i>chind.  Its  under  surface  rests  upon  the  volum  inter- 
podtum,  which  separates  it  from  the  third  ventricle,  and  the  inner  portion  of 
tbo  optic  th.'ilami.  Its  lateral  edges  form,  on  each  side,  part  of  the  floot  of  the 
lateral  ventricles,  and  are  in  contact  with  the  choroid  plexuses. 

Tbe  anterior  enira  arch  downwards  towordg  the  base  of  the  brain,  separated 
from  each  other  by  a  narrow  interval.  They  are  composed  of  white  fibres, 
which  descend  through  a  quantity  of  gray  matter  in  the  lateral  walls  of  the 
third  ventricle,  and  are  placed  immediately  behind  the  anterior  commissure. 
At  the  base  of  the  brain,  the  white  fibres  of  each  crus  form  a  stidden  curve  upon 
laelvcs,  spread  out  and  form  the  outer  part  of  the  corresponding  corpus 
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ftlbioaas,  from  which  point  they  may  be  traoed  upwards  into  the  suhstance  of 
(be  corresponding  thalamus  opticus.  The  anterior  crura  of  the  fornix  are  cou^ 
nect^d  ID  their  course  with  the  optic  commissure,  the  white  fibres  covering  the 
optic  thalamus,  tbo  pcduDcIo  of  the  pineal  gland,  and  the  superficial  fibre*  of 
the  teenia  semicircular  is. 

Till)  jxKt^rior  crMm,  at  thoir  commencement,  aro  intimately  connected  by  tbor 
vpper  surfaces  with  the  corpus  callosum ;  diverging  from  one  another,  they  paa 
downwards  into  the  descending  horn  of  the  lateral  reutricle,  being  continoou 
with  the  concave  border  of  the  hippocampus  major.  The  lateral  thin  edgeaof 
the  posterior  crura  have  received  the  name  corpus  Jimbriaium,  already  described. 
On  the  under  surface  of  the  fornix,  towards  its  posterior  part,  between  the 
diverging  posterior  crura,  may  be  seen  some  transverse  lines,  and  others  lon^- 
tudiual  or  oblique.  Thid  appearance  has  been  termed  the  It/ra,  from  the  fancied 
rc^mblancc  it  beam  to  the  strings  of  a  harp. 

Between  the  anterior  pillars  of  the  fornix  and  the  anterior  extremities  of  the 
tbalami  optici,  an  oval  aperture  is  seen  on  eoob  liide,  Iho/oramcn  of  Mann.  The 
two  openings  descend  towanU  the  middle  line,  and  joining  together,  lead  iaio 
the  upper  pftrt  of  the  third  ventricle.  These  openings  communicate  with  the 
lateral  ventricles  on  each  side,  and  below  with  the  third  ventricle. 

Dirjde  the  fornix  acrosia  anteriorly,  and  rcHer:!  the  twi>  portionfl,  the  (toe  forvmrds,  the  otlMv 
backwunls,  whon  ibo  roluin  inicrpositam  will  be  exposed. 

The  vtlum  interposituvi  (Fig.  332)  is  a  vascular  membrane,  reflected  from  the 
pia  maicr  into  the  interior  of  ihc  brain  through  the  transverse  figure,  paasiaR 
Dcneaih  the  posterior  rounded  border  of  the  corpus  callosnm  and  fornix,  tnd 
above  the  corpora  quadrigemina,  pineal  glnnd,  and  optic  thalanii.  It  is  of  i 
triangular  form,  and  sttparates  the  under  surface  of  the  body  of  the  fornix  from 
the  cavity  of  the  third  ventricle.  Its  posterior  border  forms  an  almost  com- 
plete investment  for  the  pineal  gland.  Its  anterior  extremity,  or  apex,  is  bifid; 
each  bifurcation  being  contioued  into  the  corresponding  lateral  ventricle,  behiixl 
the  anterior  crura  of  the  fornix,  forming  the  anterior  extremity  of  the  clioroiil 
plexus.  On  its  under  surface  are  two  vascular  fringes,  which  diverge  from 
each  other  behind,  and  project  into  the  cavity  of  the  third  ventricle.  The» 
aro  the  choroid  plexu-ses  of  the  thinl  ventricle.  To  its  lateral  margins  are  cod- 
nected  the  choroid  plexuses  of  the  lateral  ventricles.  The  arteries  of  ihe 
velum  interpositum  enter  from  behind,  beneath  thocorpus  callosum.  Its  reinfi. 
the  veno!  Galeni,  two  in  number,  run  along  its  under  surface;  they  ore  formed 
by  the  venre  corporis  striatL  and  the  veins  of  the  choroid  plexuses;  the  vcnw 
Galeni  unite  posteriorly  into  a  single  trunk,  which  terminates  io  the  straight 
sinus. 

Tbc  velum  interpositum  should  now  ho  rcmor<^.  This  muat  bf  elTecieiJ  rarrfiiTlT.  rtppi-iallf 
at  ilJi  poslvrior  [mrt.  nh<!r«  it  iDvesl8  tlie  pmeat  claad;  lb«. Ihalomi  nptici  Will  Diea  be  eipuMri 
with  toe  cavit;  of  the  third  ventricle  bcLwc^D  thvm  (Fig.  333)- 

Tho  Utaiami  ojttiei  are  two  large  oblong  masses,  placed  between  iho  diver^nf 
portions  of  the  corpora  giriata;  they  are  of  a  white  color  au|)eri}cially:  ia- 
teriially,  they  are  composed  of  white  fibres  intermixed  with  pray  mailer.  Kieli 
thalamus  reata  upon  its  corresponding  cms  cerebri,  which  it  embraces.  Sx- 
ttmally,  it  is  bounded  by  tho  corpus  striatum,  and  taonia  semicircularia;  ud  is 
continuous  with  the  hemisphere.  TnUrnaUy,  it  forms  the  lateral  boundary  of 
tho  third  ventricle;  and  running  along  its  upper  border  is  seen  the  pcdancb 
of  the  pineal  pland.  Its  upprr  jmr/are  is  free,  being  partly  seen  in  the  lateral 
tontriole;  it  is  partly  covered  by  the  fornix,  and  marked  in  front  by  nti  orai- 
itence,  the  anterior  tubercle.  Its  under  snr/aix  forms  the  roof  of  tlie  desoead- 
ing  oornu  of  tho  lateral  ventricle;  into  it  the  crus  cerebri  paasos.  Its  fotttntr 
and  inferior  part,  which  projects  into  the  descending  horn  of  the  lateral  Te»- 
tticio,  presents  two  small  round  eminences,  the  int/mat  and  rMrj-jial  aemeublr 
ffoiiiea.  Its  nrUfrif>r  eTtremiti/,  which  is  narrow,  forms  the  poslurior  boubf'  ~ 
of  the  foramen  of  Monro. 
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The  third  vfTitricle  is  the  narrow  oblong  fissure  placed  between  llie  ihalami 
optioi,  and  extending  to  llic  base  of  tlia  brain.  Ii  is  Wmtided,  above,  by  the 
under  surface  of  the  velum  intcrpositum,  from  which  are  suspended  the  choroid 
plexuses  of  the  third  ventricle;   and,  laterallj,  by  two  white  tracts,  one  on 

Tig.  333.— The  Third  und  Foorth  Veotridcs. 
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either  side,  the  peduncles  of  the  pineal  gland.  Its  floor,  somewhat  ohiique  in 
its  direction,  is  formed,  from  bofora  backwards,  by  the  parts  wliich  close  the 
interpeduncular  space,  viz.,  the  lamina  einerea,  the  tuber  cinereum  and  infun- 
dibulutn,  the  corpora  albicantia,  and  the  locus  perforatua  posticus;  its  sides,  by 
the  optio  thalami ;  it  is  bounded,  in  front,  by  the  noterior  crura  of  the  foniis, 
and  part  of  the  anterior  commissure;  behind,  by  the  posterior  commissure, and 
the  iter  a  Urtio  nd  quartum  ventriculum. 

The  cavity  of  the  third  ventricle  is  crossed  by  three  commissures,  named, 
frum  their  position,  inferior,  miilllr,  and  jiotUrior. 

The  anirrior  commissure  is  a  rounded  cord  of  white  fibres,  placed  in  front  of 
the  anterior  crura  of  the  fornix.  It  perforates  the  corpus  striatum  on  either 
side,  and  spreads  out  into  the  subcttance  of  the  hemispheres,  over  the  roof  uf 
the  descending  horn  of  each  lateral  ventricle. 

The  middle,  or  m/i  commwure  consist-j  almost  entirely  of  gray  matter.     It 

connects  together  the  tbalaint  opiici,  aud  is  continuous  with  the  gray  matter 

I      lining  the  anterior  part  of  the  third  ventricle.     It  is  frequentlv  broken  in 
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The  posterior  commtsstiTe,  smaller  tlian  the  anterior,  is  a  flattened  white  hand 
of  fibres,  connecting  together  liie  two  thalami  optioi  posteriorW.  It  boumU 
the  third  ventricle  poeteriorly,  and  is  placed  in  front  of  and  beneath  the  piatat 
gland,  above  the  opening  leading  to  the  fourth  vuutriolo. 

The  third  ventricle  has  four  openings  connected  with  it.  In  front  are  tlie 
two  oval  apertures  of  the  foramen  of  Monro,  one  ou  either  side,  thntngh  which 
tlie  third  cuinrnunicatea  with  the  lateral  ventricles.  Behind  is  a  third  opening 
leading  into  the  fourth  vcntriclo  by  a  canal,  the  aqutednct  of  Sylvias,  or  ilfro 
ttrtio  culqitartum  iKnlricuhim.  The  fourth,  situated  in  the  anterior  ]uirt  of  Uie 
iloor  of  the  ventriole,  is  a  deep  pit,  which  leads  downwards  to  ibe  funoel- 
shnjied  cavity  of  the  infundibulurn  {iter  ml  iufuruUbulum). 

TIio  lining  membrane  of  the  lateral  ventricles  is  continued  throagh  ibe 
foratncii  of  Monro  into  the  third  ventricle,  and  extends  along  the  iter  a  tertio 
into  tho  fourth  ventricle;  at  the  bottom  of  the  iter  ad  infuadibulnm  it  oodi  io 
a  cul-de-sac. 

Gray  matter  of  tht  third  ventricle.  A  layer  of  gray  matter  covers  the  gmter 
part  of  the  surface  of  the  third  ventriolo.  In  the  floor  of  this  cavity  it  exi«uin 
great  abundance,  and  h  prolonged  upwards  on  the  sides  of  the  thalami,  extend- 
ing ar.ross  tho  cavity  as  tho  soft  coinmitwnni;  below,  it  enters  into  the  corpora 
albicantia,  and  surrounds  in  part  tho  anterior  pillars  of  the  fornix. 

Behind  the  third  ventricle,  and  in  front  of  tho  cerubellum,  are  the  corpora 
quadrigeinina;  and  resting  upon  these,  tho  pineal  gland. 

The  pinea!  ijkimi  (conarium),  so  named  from  its  peculiar  shape  (7>i'nw,  a  fir- 
oone),  is  a  small  redd if^h -gray  body,  conical  in  form,  placed  immediately  bebiad 
the  posterior  commissure,  and  between  tho  nates,  upon  which  it  rest^*.  It  in 
retained  in  ita  position  by  a  dupticuturo  of  pia  matter,  dertvtid  from  tho  under 
surface  of  tho  velum  intcriiositum,  which  almoBt  completely  invests  it.    The 

Cal  gland  is  about  four  linos  in  length,  and  from  two  to  three  in  width  at  tti 
,  and  is  said  to  be  larger  in  the  child  than  in  the  adult,  and  in  the  female 
than  in  the  male.  Its  base  is  connected  with  the  cerebrum  by  some  transverK 
commissural  librcs,  derived  from  the  posterior  commissure;  and  by  four  slender 
peduncles,  formed  of  medullary  fibres.  Of  these  ihe  two  superior  [lass  forwards 
upon  the  upper  and  inner  niaruiu  of  the  optic  thalami  to  the  anterior  crius  of 
the  fornix,  with  which  they  become  blended.  The  inferior  peduncles  pasi 
vertically  downwanis  from  tho  lw.«e  of  the  pineal  gland,  along  the  back  part  of 
the  inner  surface  of  the  tlialami.  and  are  only  seen  on  a  vertical  section  tnrongli 
the  gland.  The  pineal  gland  is  very  va.s(!ular,  and  consists  chiefly  of  gray 
matter,  with  a  few  medullarv  fibres.  In  it^  base  is  a  small  cavity,  said  by  •omo 
to  communicate  with  that  of  the  third  ventricle.  It  contains  a  tranqwreni 
viscid  fluid,  and  occa^iionally  a  quantity  of  sabulous  matter,  named  aerrvubu 
cerebri,  Composed  of  pho^phaie  and  carboiiiite  of  lime,  phosphate  of  magnena 
and  ammonia,  with  a  little  animal  matter.  Those  concretions  are  almott 
constant  in  their  existenoo,  and  are  found  al  all  periods  of  life.  When  thi*  body 
is  solid,  the  sabulous  matter  is  found  upon  its  aarfaoe,  and  occaaioually  npgo 
.its  peduncles. 

On  lh«  r«niov»l  of  the  piaeal  glud  sod  a^occnt  portioo  of  |ua  loater,  the  corpora  tguiA- 

getniam  an  exposed. 

The  coi-pfira  or  tulercttla  qxtadrigemina  {optic  2ui«)  are  four  rounded  eminenees 
placed  in  jmirtu,  two  in  front,  and  two  behind,  and  soparated  fVoni  one  another 
by  a  crucial  depression.  They  are  situated  immetUately  behind  the  third  m- 
tricto  and  posterior  coniniiaaure,  beneath  tbo  |>osterior  border  of  tlte  oorpw 
callosum,  and  above  the  Her  «  (erlio  ad  yuarlum  ventriatlum.  Tbo  anterior  pur, 
tho  nates,  are  the  larger,  oblong  from  before  backwards,  and  of  a  grar  color. 
Tho  posterior  pair,  the  testes,  are  hcmi.<ipberical  in  form,  and  lighter  in  color 
than  the  preceding.  They  are  connected  ou  each  side  with  the  tfaahuaas  opti- 
cus, and  commencement  of  tho  optic  tracts,  by  mean^  of  two  while  proraineot 
bands,  termed  bTachia.     Those  connecting  the  nates  with  the  thalamus  {hrmdu* 


anUriora)  arc  tlie  Inrger,  and  pass  obliquely  outwards.  Those  connecting  the 
testes  with  the  thaliunus,  are  onlled  the  hrtMcIiia  jnsten'ora.  Both  |)air»,  iu  the 
adalt,  are  quite  soVni,  being  composed  of  white  matter  externally,  and  gray 
matter  within.  These  bodies  are  larger  in  the  lower  animalu  than  in  man.  In 
fifllies,  Topiiles,  and  birda,  they  are  ooTy  two  in  number,  are  called  the  opii'e  lolfs, 
from  their  connection  with  the  optic  nerves,  and  are  hollow  in  their  interior; 
but  in  mammalia,  they  are  four  in  number,  as  in  man,  and  quite  solid.  In  the 
human  fcetaa,  they  are  developed  at  a  very  early  period,  ana  form  a  large  pro- 
portion of  the  cerebral  mass;  at  £rst,  they  are  only  two  in  number,  aa  iu  lh« 
lower  mammalia,  and  hollow  in  their  interior. 

These  bodies  receive,  from  below,  white  fibres  from  the  olivary  fasciculus  or 
fillet;  tbey  are  also  connected  with  the  cerebellum,  by  means  of  a  large  white 
cord  on  eaeh  side,  iho  jirocesaus  <id  testes,  or  superior  peduncles  of  tho  oercbel* 
lum,  which,  pass  up  to  the  thalami  from  the  tubercula  quadriueinina. 

The  vaive  of  Vicusteivs  ia  a  thin  translucent  lamina  of  medullary  substance, 
stretched  between  the  two  procfssw  e  et^rt^Uo  ad  testes  ;  it  covers  in  the  cnnal 
leading  from  the  third  to  the  fourth  ventricle,  forming  part  of  the  roof  of  the 
latter  cavitv-  It  is  narrow  in  front,  where  it  is  connected  with  tho  testes;  and 
broader  bchitid,  at  its  connection  with  the  vermiform  process  of  tho  cerebellum. 
A  slight  elevated  ridge,  the  yVenufum,  descends  upon  the  upper  part  of  the 
valvo  from  the  corponi  quadrigemina,  and  on  either  side  of  It  may  be  seen  the 
fibres  of  origin  of  the  fourth  nerve.  Its  lower  half  is  covered  by  a  thin  trane* 
versely  grooved  lobule  of  gray  matter  prolonged  from  the  anterior  border  of 
the  cerebellum;  this  is  called  by  tho  Italian  anatomists  tho  Unfjuetta  laminosa. 

The  corpora  yeuicuUua  are  two  small  flattened,  oblong  masses,  placed  on  the 
outer  side  of  the  corpora  qaadri (fern inn,  and  on  the  under  and  back  part  of 
eoub  optie  thalamus,  and  named  from  their  position,  carpus  (jenieulatum  exter- 
num and  internum.  They  are  placed  one  on  the  outer  and  one  on  the  inner 
side  of  each  opic  tract.  In  thia  situation,  the  opic  tract  may  be  seen  dividing 
into  two  bands,  one  of  which  ia  connected  with  the  external  geniculate  body 
and  nates,  the  other  being  connected  with  the  interual  geniculate  body  and  testis. 

Structure  of  the  Cerebrum,  The  white  matter  of  each  hemisphere  conasts  of 
three  kinds  of  fibres.  1.  Diverging  or  peduncular  fibres,  which  connect  tho 
hemisphcro  with  the  cord  and  medulla  oblongata.  2.  Transverse  cximmissurnl 
fibres,  which  connect  together  the  two  hemispheres.  3.  Longitudinal  commhi- 
sural  fibres,  which  councct  dii<tant  parts  of  the  same  hemisphere. 

The  divertjing  or  pedunctdar  Jihres  consist  of  a  main  body,  and  of  certain 
accessory  fibres.  The  main  body  originate  in  the  columns  of  the  cord  and 
medulla  oblongata,  and  enter  the  cerebrum  through  the  crua  cerebri,  where 
they  are  arranged  in  two  bundles,  separated  by  the  locus  niger.  Those  fibres 
which  form  the  inferior  or  fasciculated  portion  of  tho  crus,  are  derived  from 
the  anterior  pyramid,  and,  ascending,  pa.-«  mainly  through  tho  centre  of  the 
striated  body;  those  on  the  opposite  surface  of  the  crus,  which  form  the 
tegmentum,  are  derived  from  the  posterior  pyramid  and  fasciculi  teretes;  aa 
they  ascend,  they  pass,  some  through  the  under  part  of  tho  thalamus,  and 
Others  through  both  thalamus  and  corpus  striatum,  decussatinc  in  these  bodies 
with  each  other,  and  with  the  fibres  of  the  corpus  callosum.  The  optic  thalami 
also  receive  accessory  fibres  from  the  processus  ad  testes,  the  olivary  fasciculus, 
the  corpora  quadrigemina,  and  corpora  geniculata.  Some  of  the  diverging 
fibres  end  in  the  cerebral  ganglia,  whilst  others  pass  through  and  receive  addi- 
tional fibres  from  them,  and  as  they  emerge,  radiate  into  the  anterior,  middle, 
and  po.'rterior  lobes  of  the  hemisphere,  tlceufwaling  again  with  the  fibres  of  the 
corpus  callosum,  before  passing  to  the  convolutions.  These  fibres  have  received 
the  name  of  corona  rwliala. 

The  transverse  cnmrnisAiiral  fibres  connect  together  the  two  hemispheres  across 
the  middle  line.   They  are  formed  by  the  corpus  callosum,  and  the  anterior  aud 

sterior  commissures. 


The  hmgitwiinal  arnirnxsiural  fbrea  connect  together  distant  parts  of  tlio  aftme 
liemi'tphcrc,  tbe  Hbres  being  dUpoaed  in  a  lonf^iiudinal  direction.  Tbcy  form 
the  fornix,  thu  taenia  (i«micircu]ariti,  and  peduncles  of  tbe  pineal  fil&nd,  tlie  strw 
luugttuxliuule»,  thu  Abros  of  tbe  gyruH  fornicaiuu,  and  ibe  fascicuLua  unciformis. 

Th£  CBKSBKLLtTM. 

Tbe  Cerebellum,  or  little  bmiii,  is  tbat  portion  of  tbe  oncepboloa  vhicb  is 
contai[icd  in  the  inferior  occipital  fossffi.  It  ih  KJttiated  bcnuatn  tbe  posterior 
lobes  of  the  cerebrum,  from  wbicb  it  is  scpnrated  by  the  tcntoriom.  Its  avcrace 
weight  in  tbe  male  is  5  oz.  4  drs.  It  uttaias  its  maximuin  weight  between  tM 
twenty-fifth  and  fortieth  year;  its  increase  in  weight  after  the  frturteenih  year 
being  relatively  greater  in  the  female  than  in  tbe  male.  Tbe  proportion 
between  the  cerehellnm  and  cerebrum  ia,  in  the  male,  as  1  to  84;  and  in  the 
female,  as  I  to  8  J.  In  the  infant,  tbe  cerebellnm  is  proportionally  much  smaller 
than  in  tbe  adult,  the  relation  between  it  and  the  cerebrum  being,  according  to 
Chau&sicr,  between  1  to  13,  and  1  to  2fl;  by  Cruvcilbier  tlio  proportion  was 
found  to  be  1  to  20.  In  form,  the  cerebellum  is  oblong,  and  flattened  from 
above  duwiiwards,  itii  greatest  diameter  being  from  side  to  side.  It  mea»ura 
from  three  and  n  half  to  four  inches  transversely,  and  from  two  to  two  iitid  a 
half  inches  from  before  backwards,  being  abont  two  inches  thick  in  tbe  centro, 
and  about  six  lines  at  tbe  circumference,  which  is  thu  thiuDcst  part.  It  consirta 
of  gray  arid  white  matter:  tbe  former,  darker  than  that  of  the  cerebrum,  omo- 
pies  the  surface;  the  laitcr  the  interior.  The  surface  of  the  cerebellum  is  not 
convoluted  like  tbe  cerubrum,  but  traversed  by  numerous  curved  furrows  or 
sulci,  which  vary  in  depth  at  different  parts,  and  separate  the  kuninai  of  whii:b 
its  exterior  is  composed. 

Its  upper  snr/act  (Fig.  834)  is  somewhat  elevated  in  the  median  line,  aod 
depreaseil  towarda  its  circumference;  it  cousieUf  of  two  lateral  hemtspberes,  con- 
nected together  by  an  olcvated  median  portion  or  lobe,  the  superior  vermifonn 
process.    The  median  lobe  is  the  fundamental  part,  and  in  some  animald,  as 

Fig.  3J4.— UpiKT  SiirrwH-  of  the  CorcbcHtiin. 
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^shes  and  reptiles,  tbe  only  part  which  exititjt;  tliobemi<ipheres  being  ulditioo^ 
and  attaining  tlitiir  maximum  size  in  man.  The  hemi&piiercs  are  separated,  is 
front,  by  a  deep  notch,  the  incisura  cer^lU  anterior,  which  encircles  the  corpora 
quadrigemina  behind;  they  are  also  separated  by  a  similar  notch  bebinJf  th« 
inrjgura  e>rrebeUi  potierior,  in  which  is  received  the  upper  part  of  tho  fa!x  eem 
belli.  Tlie  superior  vermiform  process  (upper  part  uf  the  median  lobe  of  the 
eerebellum)  extends  from  ihe  uutcb  ou  tlie  anterior  to  that  on  the  {Kuierioi' 


CERGBBLLUH. 
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Tiorder.  It  is  divided  into  three  lobes:  tlio  lobulua  ctntratis,  a  small  IoIht, 
situ&ted  in  the  inoisuru  anterior;  the  tnontiaiUts  eerebelli,  the  centm\  pTojecUiii^ 
park  of  the  process;  aad  i\x»  commiuura  simplex,  a  small  lobe  near  the  incidura 
posterior. 

The  uTvier  surface  of  the  cerebellum  (Fig.  880)  is  subdivided  into  two  lateral 
hemispheres  by  a  depression,  the  valley,  which  extends  from  before  backwards 
in  the  middle  lino.  TI10  lateral  hcniii^plicri^  are  lodged  in  the  inferior  occipital 
fosssa;  the  median  depression,  or  valley,  receives  the  back  part  of  the  medulla 

Pig.  335.^CD(ler  Surruce  oftliv  Corvbelhia. 


oblon^ftta,  is  broader  in  the  centre  than  at  either  extremity,  and  has,  projecting 
from  ita  floor,  part  of  the  median  lobe  of  the  cereboUum,  call«l  tiie  inferior 
vermiform  procew.  The  parts  entering  into  the  composition  of  this  hotly  are, 
from  behind  forwards,  the  comviisaura  brevia,  situated  in  the  incisura  posterior; 
in  front  of  this,  a  laminated  conical  projection,  the  pyramid;  more  anteriorly,  a 
larger  eminence,  the  uvula,  which  is  (ilaced  between  the  two  rounded  looea 
which  occupy  the  sides  of  the  valley,  the  amytjdalie  or  tonsils,  and  ia  connected 
with  them  by  a  commissure  of  gray  matter,  indented  on  the  surface,  called  the 
furrtneefi  bdfvL  In  front  of  the  uvula  is  the  iwdule;  it  is  the  nnierior  pointed 
termination  of  tho  inferior  vermiform  process,  and  projects  into  the  cavity  of 
the  fourth  ventricle;  it  has  been  named  by  Malacarne  the  famtV*a/ti/  tubercle. 
On  each  side  of  the  nodule  is  a  thin  layer  of  white  substance,  attachetl  exter- 
nally to  the  flocculus,  and  internally  to  the  nodule;  these  form  together  the 
jiwterior  medullary  vehtm,  or  commissure  of  the  flocculus.  It  is  usually  covered 
in  and  concealed  by  the  amvf^daho,  and  cannot  be  seen  until  they  are  drawn 
aside.  This  band  is  of  a  semilunar  form  on  each  side,  its  anterior  niiirgiu  being 
free  and  concave,  its  posterior  attached  just  in  front  of  the  fnrmwed  band. 
Between  it  and  the  nodulns  and  uvula  behind,  is  a  deep  fossa,  called  the  stml- 
iowU  nest  (w'/tw  hiniwlinis). 

Lubes  of  tlie  rerettelttim.  Each  hemisphero  is  divided  into  an  upper  and  a 
lower  portion  by  the  ^reat  horizontal  fissure,  which  commences  in  front  at  the 

Cns,  and  passes  horiaontally  round  the  free  margin  of  either  hemisphere, 
ekwards  to  tlio  middle  line.  From  this  primary  fi^nuro  numerous  secondary 
fissure^  proceed,  which  separaie  the  cerebellum  into  lobes. 

Upon  the  upper  surface  of  either  hemisphere  there  are  two  lobes,  separated 
from  each  other  by  a  fissure.  These  arc  the  anterior  or  square  lobe,  which 
extends  as  far  back  as  the  posterior  edge  of  the  vermiform  process,  and  the 
posterior  or  somiiunar  lobe,  which  passes  from  the  termination  of  the  preceding 
to  the  great  horizon'il  fissure. 

Upon  the  under  surface  of  either  hemisphere  there  are  five  lobcit,  separated 
by  suloi;  these  are  from  before  backwards;  thQ Jlocculus  or  sub-pedutteuiar  Ivlm, 


A  prominent  tiifl,  sitiintcd  behind  and  Iwlow  the  middle  peduncle  of  tlie  cere- 
bellum;  ita  surface  i.<i  compojued  of  gray  matter,  subdivided  inio  a  few  small 
lamiiiie:  it  is  sometimes  called  tiie  pneumogaatric  lobule,  from  being  situated 
behiud  the  pneamogastric  rierve.  Tlie  amyffdala  or  tmml  is  stiualet)  on  eitlicr 
side  of  the  great  median  fissure  or  valley,  and  projects  into  the  fourth  ventricle. 
The  di;fmtr{c  lobe  is  »itui)te<t  on  the  outside  of  the  touail,  being  connected  in 
pare  with  the  pyramid.  Behind  the  digastric  is  the  slender  lobe,  which  is  cod- 
iic-cled  with  the  back  part  of  the  pyramid  and  the  committsura  breris:  and 
more  po.-^teriorly  is  the  iu/crior  p'miertor  Jobe,  wliich  also  joins  the  commisson 
brevis  in  the  valley. 

Structure,  If  a  vertical  section  is  made  through  either  bemisphere  of  the 
cerebellum,  midway  between  its  centre  and  the  superior  vermiform  proces;^,  the 
interior  will  be  found  to  consist  of  a  central  stem  of  vhite  matter,  tvbich  con 
tains  in  its  interior  a  fietUate  body.  From  the  surface  of  this  central  stem,  « 
aeries  of  plates  of  medullary  matter  are  detached,  which,  covered  with  gny 
matter,  form  the  larainsa;  and  from  the  anterior  part  of  each  hemisphere  uiM 
three  large  processes  or  peduncles,  superior,  middle  and  inferior,  by  which  the 
cerebellum  is  connected  with  the  rest  of  the  enccphalon. 

The  lamiux  are  about  ten  or  twelve  in  number,  including  those  on  both  aar- 
faces  of  the  cerebellum,  those  in  front  being  detached  at  artphl  angle,  and  ihoso 
behind  at  an  aoate  angle ;  an  each  lamina  proceeds  outward.t,  otiier  secondary 
lamimo  are  dt-taohed  from  it,  and,  from  these,  tertiary  himiniD.  The  arrang*- 
mont  thus  described  gives  to  the  cut  surface  of  the  organ  a  foliated  appcaraooe, 
to  which  the  name  arbor  vitce  has  been  given.  Each  kutina  comiiHla  of  while 
matter,  covered  oxternwlly  by  a  layer  of  gray  substance.  Tlio  white  matter  of 
each  lamina  is  derived  pnrtly  from  the  central  stem ;  in  addition  to  which  whit* 
fibres  pass  from  one  lamiua  to  another.     The  gray  mutter  resembles  SDroewbat 

the  cortical  6ub5tance  of  the 
Fi^.  336.— Vertical  SvctJoa  of  iho  CorcbcUum.  convolutions.     It  tunaists  of 

two  layers:  thccxteroalonci 
soft  and  of  a  gruyisb  color: 
the  internal  one/finnoTfUd 
of  a  rust  color. 

Th  e  ccry^uiF  i/^f  i/o/u  m,  or  yrtA- 
ifl\(yn  of  thfi  ixrebellun,  is  situ- 
ated a  little  to  the  inner  dde 
of  the  ceulrc  of  the  stem  of 
white  matter.  It  consists  oS 
an  open  bag  or  capsule  of 
gray  matter,  the  aection  of 
which  preaontd  a  gray  den* 
tated  outline,  open  at  ita  an- 
terior piLrt.  It  ia  surroandfJ 
by  while  flhres;  witite  tibrw 
are  also  contained  in  its  la- 
terior,  which  issue  from  it  lo 
join  the  superior  pedoDolei. 
The  peduncles  of  the  ccroliollum,  superior,  middle,  and  inl'erior,  serve  to  ooB' 
neci  it  with  the  rest  of  the  cneephalon. 

'Vhf)  superior  p€t.iwicleii  {procees'ts  e  cervbello  ad  testes)  connect  the  cvrehenoa 
with  the  cerebrum;  tbcy  pass  forwards  and  upwards  to  the  testes,  bene-nth  wh  ' 
they  ascend  to  the  crura  cerebri  and  optic  thalami,  forming  part  of  the  diver 
cerebral  fibres ;  each  peduncle  forms  part  of  the  lateral  boundary  of  the  fo 
ventricle,  and  is  connected  with  its  fellow  of  the  opposite  side  by  the  valve  of 
Tteussens.  The  peduncles  are  continuous  behind  with  the  folia  of  tlw  inf«rii>r 
Tormlform  process,  aud  with  the  white  fibres  in  the  interior  of  the  corpai  d«a- 


FOURTH  VENTRICLBT 

latum.  Bencalh  the  corpora  qiiadrigemina.  tbe  innermost  fibres  of  eAcb  pedunulft 
decussate  with  each  other,  50  that  some  fibres  from  the  right  half  of  the  cera* 
helium  are  continiieii  to  the  \eii  balf  of  the  cerebrum. 

The  in/rrior  jteduncles  {firocessut  tnj  meduUam)  coDOecl  the  cerebellum  with 
the  medulla  oblongata.  Tliey  tmss  downwards,  to  the  back  part  of  the  nuxlulla, 
and  form  part  of  the  restiform  bodies.  Above,  the  fibres  of  each  process  arc 
contiecttfd  chiefiy  with  tbe  luniinie,  on  the  upper  surface  of  the  cerebellum;  and 
hclow,  they  are  connecti^d  with  nil  three  tracts  of  one  half  of  the  medulla,  and, 
through  these,  with  the  corresponding  half  of  tho  cord,  excepting  (he  posterior 
median  columns. 

I  The  viidilh  ffijlunch's  {professris  ad  fiyntfm),  the  largest  of  iho  three,  connect 

I      together  the  two  hemispheres  of  the  cerebelluni,  forming  their  great  transverse 

commi^ure.     They  consist  of  a  mass  of  curved  fibre.s,  which  arise  in  the  lateral 

parts  of  tbe  oerehellum,  and  pass  across  to  the  Kame  points  on  the  opposite  side 

They  form  the  transverse  fibres  of  the  pons  Varolii. 

^^^f  FouKTH  Tentbiclu.    (Fig.  333.) 

^H  The  Fourth  Ventricle,  or  ventricle  of  the  cerebellum,  ia  tho  spftce  between 
^^the  posterior  surface  of  the  medulla  oblongata  a:id  pons  in  front,  and  the  cere- 
bellum biihiiid.  It  iii  lozenge- shape* I,  being  contracted  above  and  bulow,  and 
broadest  aorosa  its  central  part  It  is  bounded  laterally  by  the  proce*$us  t  cert- 
hello  ad  testes  above,  aud  by  the  diverging  posterior  pyramids  and  restiforra 
bodies  below. 

The  rxw/"  is  arched ;  it  is  formed  by  the  valve  of  Vieussena  and  the  under 
surface  of  the  cerebellum,  fvbiuh  presents,  in  this  situation,  four  small  eminences 
or  lobules,  the  nodulus,  uvula,  and  amygdalie. 

The  anterior  boundary,  or  jloor,  is  formed  by  the  posterior  surface  of  the 
medulla  oblongata  and  pons.     In  the  median  lino  is  seen  the  posterior  median 
fissure,  which  becomes  gradually  obliterated  above,  and  terminates  below  in  the 
jioint  of  the  calamus  scriptorius,  formed  by  the  convergence  of  the  po.sterior 
pyramids.     At  this  point  is  the  orifice  of  a  short  canal  terminating  in  a  cui-<le- 
aac,  tho  remains  of  the  canal  which  extends  iu  foetal  life  through  the  centre  of 
the  cord.     On  each  .side  of  the  median  fissure  are  two  slightly  convex  lonpi- 
I      ludtnal  eminences,  the  fasciculi  tcretes;  they  extend  the  entire  leugth  of  the 
I      floor,  being  indistinct  below  andof  a  grayish  color,  but  well  marked  and  whitish 
I      above.     Each  eminence  consi.-sls  of  fibrca  derived  from  the  lateral  tract  and 
I      restiform  body,  which  ascend  to  the  cerebrum.    Opposite  the  cms  oerebelH,  on 
the  outer  side  of  tlie   fasciculi  tereies,  is  a  small  eminence  of  dark  gray  sub- 
stance, which  presents  a  bluish  tint  through  the  thin  stratum  covering  it;  this 
is  called  the  2'icruiTterufnM;  and  a  thia  streak  of  the  same  color  continued  up 
from  this  on  either  .side  of  the  fasciculi  teretes,  as  far  m  the  lop  of  the  ventricle. 
ia  called  the  fetnia  vinhcea.    The  lower  part  of  tho  fioor  of  the  ventrioio  is 
crossed  bv several  while  transverse  lines,  linea  transversa;;  they  emerge  IVom 
the  posterior  mc<lian   fissure;  some  enter  the  cms  ccrcbelli,  others  enter  the 
roots  of  origin  of  the  auditory  nerve,  whilst  some  pass  upwards  and  outwards 
on  the  floor  of  the  ventricle. 
'         The  liiiing  membrant  of  tho  fourth  ventricle  is  continuous  with  that  of  the 
'      third,  through  the  aquasduct  of  Sy]via8,and  its  cavity  conimunicateit  below  with 
i'     ih©  gub-arachnoid  space  of  the  brain  and  cord  through  an  apwrturo  in  the  layer 
of  pia  mater  exienuing  between  the  cerebellum  and  medulla  oblongata.    Later- 
^^Uy,  this   membrane  is  rellucted  outwards  a  short  distance  between  the  cere- 
^Kellum  and  medulla. 

^B  The  ciMroid  plexuses  of  the  fourth  ventricle  are  two  m  number;  they  are  deli- 
fBate  vajMjular  fringes,  which  project  into  the  venlricleon  each  side,  passing  from 
^the  point  of  the  inferior  vermiform  process  to  the  outer  margin  of  the  resti- 
form bodies. 
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The  gray  matter  in  the  floor  of  tbe  ventricle  consists  of  a  tolerably  thick 
stratum,  continuous  below  with  the  gray  commissure  of  the  cord,  and  extending 
up  as  high  as  the  aqusduct  of  Sylvius,  besides  some  special  deposits  connected 
with  the  roots  of  origin  of  certain  nerves.  In  the  upper  half  of  the  ventricle 
is  a  projection  situated  over  the  nucleus,  from  which  the  slxtb  and  facial  nerres 
take  a  common  origin.  In  tbe  lower  half  are  three  eminences  on  each  side  for 
the  roots  of  origin  of  the  eighth  and  ninth  nerves. 


For  further  iDformatioQ  on  the  Descriptive  AnBtony  of  the  Nerroaa  Centres,  consult :  Cn- 
Tpilhier's  "Anatomie  Descriptive ;"  Todd's  "Descriptive  Anatomy  of  the  Brain,  Spinal  Con), 
and  Oan^lions;"  Herbert  Mayo's  "Plates  of  the  Brain  and  Spinal  Cord ;"  and  Arnold's  "Tabols 
Anatomice,  Fascic.  1.    Iconea  Cerebri  et  Medullfe  Spinalis." 


Cranial  Nerves. 

The  Cranial  Nerves,  nine  in  number  on  each  side,  arise  from  some  part  of 
the  cerebro-spinal  centre,  and  are  transmitted  through  foramina  in  the  base  of 
the  cranium.  They  have  been  named  numerically,  according  to  the  order  in 
vhich  they  pass  out  of  the  cranial  cavity.  Other  names  are  also  given  to  them 
derived  from  the  parts  to  which  they  are  distributed,  or  from  their  functions. 
Taken  in  their  order,  from  before  backwards,  they  are  as  follows: — 


1st.  Olfactory.  -.., 

2d.  Optic.  "^■ 

3d.  Motor  Oculi. 


Facial  (Portio  Dura). 
Auditory  (Portio  Mollis). 
G  losso-pharyngeal . 


4th.  Pathetic.  8th.  <  Pneumogastric  (Par  Vagum). 

5th.  Trifacial  (Trigeminus).  (  Spinal  Accessory. 

6th.  Abducens.  9th.      Hypoglossal. 

I^  however,  the  7th  pair  be  considered  as  two,  and  the  8th  pair  as  three 
distinct  nerves,  then  their  number  will  be  increased  to  twelve,  which  is  the 
arrangement  adopted  by  Soramering. 

The  cranial  nerves  may  be  subdivided  into  four  groups,  according  to  the 
peculiar  function  possessed  by  each,  viz.,  nerves  of  special  sense ;  nerves  of 
common  sensation  ;  nerves  of  motion ;  and  mixed  nerves.  These  groups  may 
be  thus  arranged : — ■ 

Nerves  of  Special  Sense.  Nerves  of  Motion. 

Olfactory.  Motor  Oouli. 

Optic.  Pathetic. 

Auditory.  Part  of  Third  Division  of  Fifth. 

Part  of  Glosso-pharyngeal.  Abducens. 

Lingual  or  Gustatory  Branch  of  Fifth.  Facial. 

Hypoglossal. 

Nerves  of  Common  Sensation.  Mixed  Nerves, 

Fifth  (greater  portion).  Pneumogastric. 

Part  of  Glosso-pharyngeal.  Spinal  Accessory. 

AH  the  cranial  nerves  are  connected  to  some  part  of  the  surface  of  the  brain. 
This  is  termed  their  superficial,  or  apparent  origin.  But  their  fibres  may,  in  all 
cases,  be  traced  deeply  into  the  substance  of  the  organ.  This  part  is  called  their 
deep,  or  real  origin. 

Olfactory  Neeve.    (Fig.  829.') 

The  First,  or  Olfactory  Nerve,  the  special  nerve  of  the  sense  of  smell,  may 
bo  regarded  as  a  lobe,  or  portion  of  the  cerebral  substance,  pushed  forward  in 
direct  relation  with  the  organ  to  which  it  is  distributed.  It  arises  by  three 
roots. 

The  external,  or  long  root,  is  a  narrow,  white,  medullary  band,  which  passes 
outwards  across  the  fissure  of  Sylvius,  into  the  substance  of  the  middle  lobe  of 
the  cerebrum.  Its  deep  origin  has  been  traced  to  the  corpus  striatum,'  the 
superficial  fibres  of  the  optic  thalamus,*  the  anterior  commissure,'  and  the  con- 
volutions of  the  island  of  Reil. 

•  Tienuens,  Winslow,  Monro,  Mayo.  •  Valentin.  *  Cniveilhipr, 
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ThamiAlle,  or  ffrri)/  root,  arises  from  a  papilla  of  gray  matter  (carunciila  num* 
millarisi,  imbedded  in  tlie  aoWrior  lobe.  Tliis  root  is  prolonged  into  the  nerve 
fVotn  the  adjaoeul  part  of  the  brain,  and  cootaiiis  white  fibres  in  its  interior, 
which  aro  oouneoiod  with  the  corpoa  striatum. 

The  vitfrTtaly  or  short  root,  is  composed  of  white  fibres,  whicb  arise  from  the 
inner  and  back  part  uf  the  anterior  lobe,  being  conneeted,  according  to  Fo?iUe, 
with  the  longitudinal  fibres  of  the  gyrus  fornicalus. 

Thest;  three  xoois  unite,  and  form  a  flat  hand,  narrower  in  the  middle  iban  M 
either  extremity,  and  of  a  somewhat  prismoid  form  on  section.  It  U  «oft  in 
texture,  and  contains  a  considerable  amount  of  gray  matter  in  ita  substaooe. 
Ain  it  passes  forward)!,  it  is  contained  in  a  deep  sulcus,  between  two  convolutiooa, 
lying  on  the  undiT  surface  of  the  anterior  lobe,  on  cither  side  of  the  longitudinal 
lissure,  and  is  retained  iu  position  by  the  aruclinoid  membrane  which  covers  it. 
On  reaching  the  cribriform  plate  of  the  ethmoid  bono,  it  expands  into  an  oblong 
mass  of  grayisb'white  substance,  the  olfactory  bulb.  From  tbe  under  i>an  of 
this  bulb  are  given  off  nnmerous  filament,^  about  twenty  in  number,  which  paw 
through  the  cribriform  foramina,  and  arc  distributed  to  the  mucous  tncmbnuM 
of  tbe  nose.  Kach  lilament  is  surrounded  by  a  tubular  prolongation  from  the 
dura  mater,  and  j.iia  muter;  the  former  being  lost  on  the  periosttum  lining  tbe 
nose;  the  latter,  in  the  neurilemma  of  the  nerve.  The  filament^  as  they  enter 
the  narcfl,  are  divisible  into  three  groups;  an  inner  group,  larger  than  ihoM  on 
the  outer  wall,  spread  out  over  the  upper  third  of  the  septum ;  a  middle  «et, 
eoijfinwl  to  the  roof  of  the  nose ;  and  an  outer  set,  which  are  distributed  over  the 
superior  and  middle  turbinated  bones,  and  the  surface  of  the  ethmoid  in  front 
of  them.  Art  the  filaments  descend,  they  unite  in  a  plexiform  network,  and 
become  gradually  lost  in  the  lining  membrane.  Their  mode  of  terounalion  ii 
unknown. 

Tlio  olfactory  differs  in  structure  from  otbor  nerves,  in  containing  grav  mitttr 
in  its  int*>rinr,  ami  being  soft,  and  pulpy  in  structure.  Itsfilnmenta  areSUifidnil 
in  the  white  substance  of  Schwann,  are  not  divisible  into  fihrilljo,  and  rcMtable 
the  gelatiuoiia  fibres,  iu  being  nucleated,  and  of  a  finely -granular  texture. 

Optic  Nkrtb. 

The  Seeond,  or  Optic  Nerve,  the  special  nerve  of  the  sense  of  sight,  is  dis- 
tributed exclusively  to  the  eyeball.    The  nerves  of  opposite  sides  are  connected 

together  at  the  commissure;  and  from  llie 
back  of  the  commissure,  they  may  be  tntoed 
to  the  brain,  under  the  name  of  tlie  optic 
tracts. 

The  optic  tractj  al  its  connection  with  the 
brain,  is  divided  into  two  bands  which  tria« 
from  the  optiothalami,  the  corpora  geniculata. 
and  the  corpora  quadrigemina.  The  fibni 
of  origin  from  the  thalamus  may  be  iraoed 
partly  from  its  snrface,  and  partly  from  tit 
interior.  From  this  origin,  the  tract  winAt 
obliquely  acroits  the  under  surface  of  the  cnu 
cerebri,  in  the  form  of  u  Hatiened  band,  dcsti* 
tuto  of  nenHIcmma,  and  is  atticbed  to  tba 
crus  by  its  anterior  margin.  It  now  asaoloM 
a  cylindrical  form,  and,  as  it  paasce*  forward*, 
is  connected  with  the  tuber  cinereum,  aad 
lamina  eincrea,  from  both  of  which  it  roo«v«« 
fibres.  According  to  Koville,  it  is  alsoooo- 
nected  with  the  tnnia  seniicirculans,  and  th» 
anterior  termination  of  the  gyrus  forntcalus.  It  finally  joins  with  the  nerro  of 
the  opposite  side  to  form  the  optic  commi^ssnro. 


Fig.  33".— Thv  Opiic  Svrvvs  uil  Optic 
Tract. 


Fig.  33S.— t'oiirfp  of  ilie 
I'ilires   ID  Ifai!  ()[iuv  Com- 
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The  enmmmure^  or  cMa.ima,  somewhat  qaadrilaleral  in  form,  rests  upon  the 
olivary  procesa  of  the  spboiioid  bone,  being  bounded,  in  front,  by  ilio  Uinina 
cinerea;  behind,  by  the  tubor  cinereum;  on  either  side  by  the  anterior  perfo- 
rated apace.  Within  the  commissure,  the  optic  nerve's  of  the  two  aides  uodergo 
a  paniiil  deousaation.  The  fibres  which  form  the 
inner  margin  of  each  tract,  are  continued  across  from 
one  to  the  other  side  of  tlie  brain,  and  have  uo  con- 
nectioQ  with  the  optic  nerves.  These  may  be  regarded 
aa  oommissunLl  fibres  (inter'cerebral)  between  the 
thalami  of  opposite  sides.  Some  fibres  are  continued 
aoroas  the  anterior  border  of  the  chiasma,  and  eoiwiect 
the  optic  nerves  of  the  two  sides,  having  no  rclatiop 
with  the  optic  tracts.  They  may  be  regarded  as  com- 
miKsoral  fibres  between  tlic  two  retinae  (iuier-retinal 
fibres).  The  outer  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the 
same  side.  The  central  fibrea  of  each  tract  are  continued  into  tlie  optic  nerve 
of  the  opposite  side,  decussating  in  the  commissure  with  similar  fibres  of  the 
opposite  tract.' 

The  optic  ncrtKs  arise  from  the  fore  part  of  the  commissore,  and,  diverging 
from  one  another,  beeome  rounded  in  form  and  firm  in  texture,  and  are  inclosed 
in  a.  sheath  derived  from  the  arachnoid.  As  each  nerve  passes  through  the 
oorreaponding  optic  foramen,  it  receives  a  sheath  from  the  dura  mater;  and  ua 
it  enters  the  orbii^  this  sheath  subdivides  into  two  layers,  one  of  which  becomes 
continuous  with  the  periosteum  of  the  orbit ;  the  other  forms  a  sUoatU  for  the 
nerve,  and  surrounds  it  as  far  .is  tlio  scleroiio.  The  nerve  passta  through  the 
cavity  of  the  orbit,  pierces  the  sclerotic  and  choroid  coats  at  the  back  part  of 
the  eyeball,  a  little  to  the  nasal  side  of  its  centre,  and  expands  into  the  retina. 
A  small  artery,  the  arteria  centralis  retin»,  perforates  the  optic  nerve  a  little 
behind  the  globe,  and  runs  along  ns  interior  lu  a  tubular  eiinuluf  fibrous  tissue. 
it  supplies  the  inner  surface  of  the  retina,  and  is  accompanied  by  corresponding 
veins. 

Auditory  Nerve. 

Tlie  Auditory  Nerve  (porU'o  moUu  of  the  Mventh  pair)  is  the  special  nerve 
of  the  sense  of  hearing,  being  distributed  oxolusively  to  the  iuterrial  ejir.  The 
ponio  dura  of  the  seventh  pair,  or  facial  nerve,  is  the  motor  nerve  of  the  mua> 
cles  of  the  faoe.     It  will  be  described  with  the  cranial  motor  nerves. 

The  auditory  nerve  arises  by  numerous  white  stria),  the  lineie  transvTsse,  which 
emerge  from  the  posterior  median  fissure  in  the  anterior  wall,  or  floor,  of  the 
fourth  Tentriele.  It  is  also  canucctcd  with  the  gray  nmtter  of  the  medulla, 
corresponding  to  the  Incus  cjtjruleus.  According  to  Voville,  the  rot>t,s  of  this 
nerve  are  connected,  ou  the  under  surface  of  the  middle  peduucle,  with  the 
grar  substance  of  the  cerebellum,  with  the  floooulus,  aud  with  the  gray  matter 
at  tne  borders  of  tho  calamus  scriptorius.  The  nerve  winds  round  the  resliform 
bodv,  from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior 
border  of  tho  crus  cerebelli,  in  company  with  the  facial  nerve,  from  wliioh  it  is 
partially  separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  in 
company  with  the  facial  nerve,  and,  at  the  bottom  of  the  meatus,  divides  into 
two  oranohes,  cochlear  and  vestibular,  which  arc  distributed,  the  former  to  the 
cochlea,  the  latter  to  the  vestibule  and  semicircular  canals.  The  auditory  nerve 
is  very  soil  in  texture  (hence  the  name,  Twrft'o  mollis),  destitute  of  neurilemma, 
and.  within  the  meatus,  receives  one  or  two  filaments  from  tho  farial. 

(The  other  nerves  of  special  sense  must  be  described  with  the  gluaso-pharyn* 
geal  and  fi^U  nervos,  of  which  thoy  are  parts.) 


*  A  tp<!dmm  of  coQf^oital  absence  of  the  optic  coininisssrc  U  to  be  found  id  the  Museutn  of 
the  Wcsuniaster  UwpiULl. 
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Third  Nerve.    (Figs.  339,  340.) 

The  Third  Nerve  {in-H'ir  oculi)  suppliua  alt  the  muscles  of  the  eyeball  except 
the  Superiur  Oblique  and  External  Uuctiis ;  it  also  sends  motor  filamenta  to  the 
iris.  It  is  a  rather  large  nerve,  of  rounded  form  aud  firm  texture,  having  its 
apparent  origin  from  the  inner  surEace  of  the  eras  cerebri,  imraodiatel^  in  froat 
of  the  pons  Varolii. 

The  liixjj  oriijin  maj  be  traced  into  the  substance  of  the  crus,  where  some  of 
its  fibres  are  oounecbfd  witli  the  locus  niger;  others  run  downwanls,  among  tbt 

longitudinal  fibres  of  the  puns; 
Rg.  339.— NerrM  of  tfcc  Orbit  Seeo  Fron  above.  whilst  others  ascend,  to  be  con- 
nected with  the  tubereala  qoail- 
rigemiua,  and  valvoof  V  ieus-wDiL 
According  the  Stilling,  the  fibm 
of  the  nerve  pierce  the  peduncle 
and  locus  niger,  and  arise  from 
a  gray  nucleus  in  the  floor  of  the 
aquaiduct  of  Sylvius.  One  merg- 
ing from  the  brain,  the  nerve  is 
invested  with  a  sheath  of  pit 
muter,  and  inclosed  in  a  prolon- 
gation fVoni  the  arachnoid.  Ii 
then  pierces  the  dura  mater  on 
the  outer  side  of  the  aotehur 
clinoid  prooeaa,  where  its  seroiu 
covering  is  reflected  from  it,  and 
it  passes  along  the  outer  vail  of 
the  cavernous  sinna,  above  the 
other  orbital  nerves,  rceeiving  io 
ltd  course  one  or  two  filameot* 
from  the  cavernous  nlcxuaofihi 
sympathetic.  It  then  divides 
into  two  branches,  which  eal«r 
the  orbit  through  the  sphenoidal 
fissure,  between  the  two  hca^ 
of  the  External  Kectas  raiuck 
On  pa.R.sing  through  the  fiasnre, 
the  nerve  is  placed  below  tbe 
fourth,  and  tbe  frontal  and  lack* 
ryma!  branches  of  the  ophthil' 
mic  nerve. 

The    suprrior    diriMon,    tin 
smaller,  passes  inwards  across  the  optic  nerve,  and  supplies  the  Superior  Kec(a»_ 
and  Levator  l*alpebne. 

The  inf'rrior  division^  the  larger,  divides  into  three  branches.  One 
beneath  the  optic  nerve  to  the  Internal  Rectus;  another  to  the  Inferior  B«ctas; 
and  the  third,  the  largest  of  the  three,  passes  forwards  lietween  the  Inferior 
and  External  Recti,  to  the  Inferior  Oblique.  From  the  latter,  a  short  thick 
branch  is  given  off  to  tiie  lower  part  of  the  lenticular  ganglion,  forming  its 
inferior  root,  as  well  as  two  filaments  to  the  Inferior  Kectua.  All  these  btmodia 
enter  the  muscles  on  their  ocular  aurface. 
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Fourth  Nerve.    (Fig.  8S9.) 

The  Fourth,  or  Trochlear  Nerve,  the  smallest  of  the  cranial  nerrea,  «ppli» 
the  Superior  Oblique  mut^clc.  It  arises  from  the  upper  part  of  the  ToJnof 
Vicussens,  immediately  behind  the  testis,  and  divides,  beneath  the  oorpon 
gundrrgemina,  into  two  fasciculi;  the  anterior  one  arising  from  aiiacl«tt«of 


SIXTH. 


C09 


gray  malter,  close  to  the  middle  line  of  the  floor  ofUiu  Sylvian  aquieduct;  the 
posterior  one  from  a  gray  nucleus,  at  the  upper  part  of  the  lioor  of  the  fourth 
ventricle,  cloise  to  the  origin  of  the  6fth  nerve.  The  two  nerves  are  connected 
together  at  their  origin,  by  a  transverse  bund  of  white  fibres,  which  orosaoii  the 
surface  of  the  valve  of  Vienssena.  The  nerve  winds  round  the  outer  side  of 
the  crus  cerebri,  immediately  above  the  pons  Varolii,  pierces  the  dura  mater 
in  the  free  border  of  the  tentorium  cerebcUi,  near  the  posterior  clinoid  process, 
above  the  oval  opening  for  the  fifth  nerve,  and  passes  forwards  through  the 
outer  wall  of  the  cavernous  siuuR,  below  the  third ;  but,  as  it  entern  the  orbit, 
through  the  8phenoida]  fissure,  it  becomes  thc-highest  of  all  the  nerves.  In 
the  orbit,  it  passes  inwards,  above  the  origin  of  the  Levator  Palpebral,  and 
finally  enters  the  orbital  surface  of  the  Superior  Oblique  muscle. 

In  the  outer  wall  of  the  cavernous  sitius,  this  nerve  receives  some  filaments 
from  the  carotid  plexus  of  the  sympathetic.  It  is  not  unfreqnently  blended 
with  the  ophthalmic  division  of  the  firth;  and  ocuasionally  gives  off" a  branch 
to  assist  in  the  formation  of  the  lachrymal  nerve.    It  also  gives  off  a  recurrent 

Fig-  340.— K«rve8  of  the  Orbit  and  Ophthalmic  UutglioD.    ISide  View. 
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branch,  which  passes  bftckwardfi  between  the  layers  of  the  tentorium,  dividing 
into  two  or  three  filaments,  which  may  be  traced  as  far  back  aa  the  wall  of  the 
lateral  sinu^. 

SlITH  Nkrve. 

The  Sixth  Nervo  {nhducenA)  supplies  the  External  Rectus  muscle.  lis 
Apparent  origin  is  by  several  filaments  from  the  constricted  part  of  the  corpus 
pyntraidale,  close  to  the  pons,  or  from  the  lower  border  of  the  pons  itself. 

The  de^  origin  of  this  nerve  has  been  traced,  by  Mayo,  between  the  fasciculi 
of  the  corpus  pyramidale,  to  the  posterior  part  of  the' medulla,  where  Stilling 
has  shown  its  connection  with  a  gray  nnclens  in  the  floor  of  the  fourth  ven- 
tricle. The  nerve  pierces  the  dura  mater,  immediately  below  the  posterior 
Qlinoid  process,  lying  in  a  groove  by  the  aide  of  the  body  of  the  sphenoid  bone. 
It  passes  forwards  through  the  cavernous  sinus.  lying  on  the  outer  side  of  the 
internal  carotid  artery,  where  it  is  joined  by  several  fllamenis  from  the  carotid 
plexus,  by  one  from  Meckel's  ganglion  (Biick),  and  another  from  the  ophthal- 
mic nerve.  It  enters  the  orbit  through  the  sphenoidal  fissure,  and  Jier!  aljove 
the  ophthalmic  vein,  from  which,  it  is  separated  by  a  lamina  of  dura  maier.  It 
38 


810 


CRANIAL    NERVES. 


then  passes  between  tlie  two  beafls  of  the  External  Rectus,  aod  U  dietribatid 
to  that  muMlo  on  its  ocular  surrooe. 

Tlie  above-mentioned  nerrea,  as  well  as  the  ophthalmic  division  of  the  fifth, 
as  thoy  pass  to  the  orbit,  bear  a  certain  relation  to  each  other  in  the  caremoiu 
sinas,  at  the  sphenoidal  Assure,  and  in  the  cavity  of  the  orbit,  which  will  be  dow 
described. 

In  the  cavtrnous^inus,  the  third,  fourth,  and  ophthalmio  dirisioD  of  (he  fifth, 
arc  placed  in  the  dura  mai<ir  of  tlifl  ontor  wall  of  the  sinus,  in  their  numerical 
ordor,  both  from  above  downwards,  and  from  within  outwards.  The  sixth  nerrt 
lies  at  the  outtir  side  of  the  internal  carotid  artery.  As  the«e  nerves  pass  for- 
wards to  the  sphenoidal  fis-sure,  the  third  and  fimi  nerves  become  divided  into 
branches,  and  the  sixth  approaches  the  rest;  so  that  their  relative  po«itioa  be- 
comes ooDsideraljIj  changed. 

In  the  sphenoidal Ji^sHTf,  the  fourth,  and  the  frontal  and  lachrymal  diviftoni 
of  the  ophtbalniic,  He  upon  the  t»ame  plane,  the  former  being  nio^  iuternai  the 
latter  external ;  and  they  enter  the  cavity  of  !ho  orbit  above  the  mu^wlos.  7T»c 
remaining  nerves  enter  the  orbit  between  the  two  heads  of  the  External  Rectui, 

The  superior  division  of  the  third  is  the  highest  of  thew;  beneath  this  Iki 
the  nasal  branch  of  the  fiflli;  thou  the  inferior  division  of  the  third;  and  th» 
sixth  lowest  of  all. 

In  the  orbii^  the  fourth,  and  the  frontal  and  lachrymal  divisions  of  the  opb- 
thalmiu,  lie  on  the  same  plane  immediately  beneath  the  periosteum,  the  fourth 
nerve  being  iuternai  and  renting  on  the  Superior  Oblique,  the  frontal  reatiog 
on  the  Levator  Palpebral,  and  the  lachrymal  on  the  External  Rectus.  Next  in 
order  comes  the  superior  division  of  the  third  nerve  lying  immediately  beneath 
the  Superior  Rectus,  and  then  the  nasal  division  of  the  fi(Vh  crossing  the  optic 
norve  from  the  outer  to  tlie  inner  side  of  the  orbit  Beneath  these  is  found  tlit 
optic  nerve,  surrounded  in  front  by  the  ciliary  nerves,  and  having  the  lenticalar 
ganglion  on  its  outer  side,  between  it  and  the  External  Keotus.  Below  the  ofittc 
18  the  inferior  division  of  the  third,  and  the  sixth,  which  lies  on  the  outer  side 
of  the  orbit. 

Facial  Nervb. 

The  Facial  Nerve  (jwrtio  dura  of  the  seventh  pair)  is  the  motor  nerve  of  all 
the  muscles  of  expression  in  the  face,  and  of  the  Platysma  and  Boucinator.    It 

supplies  alao  the  rausclcaof  the 
Pig.  341.— The  Voorai-  anil  c.mniTiiinj  nf  the  Fwial      external  ear,  the  po.>*lerior  belly 
Nerve,  in  tLi-  TwinpunJ  Boae-  (,f  jho  Digastric,  and  ihe  Stylo- 

hyoid. Through  the  chorda  tvo)' 
pant  it  supplies  the  Lingoalis; 
by  its  tympanic  branch,  the  Sta- 
pedius ana  Laxator  Tyrapaai; 
through  the  otic  ganguon,  the 
Tensor  Tyin|)ani:  and  through 
the  connection  of  its  trunk  with 
the  Vidian  norve,  by  the  pdroMl 
nerves,  it  probably  aappliw  lb* 
Levator  Palati  and  Azygoe  UvulsB.  It  arises  from  the  lateral  traol  of  tbe 
mednlla  oblongata,  in  the  groove  between  the  olivary  and  restiform  bodieik 
Its  deep  on^in  may  be  traced  to  the  floor  of  the  fourth  ventricle,  where  il  is 
connected  with  the  same  nucleus  as  the  sixth  nerve.  This  nerve  is  situated  s 
little  nearer  to  the  middle  line  than  the  portio  mollis,  close  to  the  lower  border 
of  the  pons  Varolii,  from  which  some  of  its  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  raollu,  ii  a 
small  fasciculus  (portio  inter  duram  ei  vtoUem  of  Wrisberg.  or  fwrtio  mlermtdio). 
This  accessory  portion  arises  from  the  lateral  column  of  tbe  cord. 

The  nerve  passes  forwards  and  outwards  upon  the  crus  cerebelli,  and 
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jie  internal  auditory  meatus  with  the  auditory  nerve.  Within  the  raejitua,  the 
faciiLl  uurvc  livf  tirsl  to  the  ionersjideof  theaudJtorjr.aDd  then  in  a  groove  ujKta 
that  nerve,  and  Is  connected  to  it  by  one  or  two  fllainents. 

At  the  bottom  of  the  mcfttu^,  it  enters  the  aquieductas  Fallopii,  and  folloTrs 
the  serpentine  course  of  that  oanal  through  the  petrous  portion  of  the  temporal 
bone,  from  its  commeDoemeut  at  tbo  internal  meatus  to  its  torniinatiun  at  the 
stylo-mastoid  foramen.  It  is  at  6rst  directed  outwards  toward.^  the  hiatus  Fal- 
lopii, where  it  forms  a  re<idisb  ganglifurm  swelling  (inlumesuenliaganglioforiiii^), 
and  is  joined  by  several  nervea;  then  bending  suddenly  backwards,  it  runa  iu 
the  internal  wall  of  the  tympanum,  above  the  fenestra  ovalis,  and  at  the  back 
of  that  cavity  pas.^^  vertically  downwards  to  the  stylo-mastoid  foramen. 

On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the 
parotid  gland,  cros-nes  the  external  carotid  artery,  and  divides  behind  the  ramus 
of  the  lower  jaw  into  two  primary  branches,  lemj)oro- facial  and  cervico-faciiil, 
iirom  which  numerous  offsets  are  distributed  over  tbe  side  of  tbe  bead,  face, 
and  upper  part  of  the  noek,  supplying  the  superhoial  muscles  in  these  regions. 
As  the  primary  branches  and  thoir  ot^ets  diverge  from  each  other,  they  present 
somewhat  tbe  appearauce  of  a  bird's  claws;  hence  the  name  of  />es  ansainus  is 
given  to  the  divisions  of  the  facial  nerve  in  and  near  the  parotid  gland. 

The  communications  of  the  facial  nerve  may  be  thus  arranged:— 

In  the  internal  auditory  meatus  .      With  the  auditory  nerve. 

With  Meckel's  gaugUou  by  the  large 

petrosal  nerve. 
With  tbe  otic  ganglion  by  the  small 

petrosal  nerve. 
With  the  sympathetic  on  the  middle 
meningeal  by  the  external  petrosal 
nerve. 
With  the  pneumogastrio. 
*'        glosao-pharyngeal. 
"        carotid  plexua. 
"        aaricularis  magnus. 
"        auriculo-iemporal. 
With  tbe  three  divisiomj  of  the  fifth. 

In  t>ie  internal  auditory  meatus,  some  minute  filaments  pass  between  the 
faci.il  and  auditory  nerves. 

Opposite  the  hiatus  Fallopii,  the  gangliform  enlargement  on  the  facial  nerve 
oomraunicates  by  means  of  tbe  large  petrosal  nerve,  with  Meckel's  ganglion, 
forming  its  motor  root ;  by  a  filament  from  the  small  petrosal,  with  the  otio 
ganglion;  and  by  the  external  petrosal,  with  the  sympathetic  filaments  aceom- 
paoyittg  the  middle  meniageal  artery  (Bidder).  From  the  gangliform  enlarge- 
meDt,  according  to  Arnold,  a  twig  is  sent  back  to  the  nmiit^ry  nerve. 

At  its  exit  from  the  stylo-mastoid  foramen,  it  sends  a  twig  to  tbe  pneumo- 
gastric,  another  to  the  gloisso-pharyngeal  nerve,  and  communicates  with  the 
carotid  plexus  of  the  sympathetic,  with  the  great  auricular  branch  of  the  cer- 
vical plexus,  with  the  auriculotemporal  branch  of  the  inferior  maxillary  nerve 
in  tbe  parotid  gland,  and  on  tbe  face  with  the  terminal  branches  of  the  three 
divisions  of  the  Qiih. 


In  the  aquffiductus  Fallopii 


At  it<(  exit  from  the  sty1o>mastoid 
foramen 


On  the  face 
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Within  aquBeductus  Fallopii 


Tympanic. 
Chorda  tympnni. 


At  exit  from  stylo-mastoid  (  ^^^'^^^^  auricular. 

foramen    .        .        .        . )  ?;*^TT''- ■ , 

(  Stylo-hyoid. 
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On  t})0  face 


Tempore  facial 


{T«mporat 
Millar. 
Infraorbital. 
(  BuucuL 


CeTTico-facial      ^  Supntmaxillaiy. 
(  iDtramaxillftry. 

The  tympanic  brattch  arises  from  the  nerre  opposite  the  pyramid;  it  tst 
Bmail  filament^  which  supplies  the  Stapediua  and  lAxator  Tjropaiii  mtificles. 

Tiio  chnrila  tifTnjtani  in  given  off  from  the  facial  as  it  pa«ies  vertically  dom* 
wards  at  the  back  of  the  tympaaum,  about  a  quarter  of  au  inoh  before  itc  exK 
from  the  stylo-mastoid  foramen.  It  asceuds  from  below  upwards  id  a  dtstind 
canal,  parallel  with  the  aquseductus  Fallopii,  and  enters  the  cavity  of  the  ly»- 
panum  through  an  opening  between  the  Inse  of  the  pyramid  and  the  attack- 
Fig.  34'i.— The  Xcrrr!)  of  the  Scalp,  Fac«,  nnd  riide  of  ibe  Neck. 
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ment  of  the  raembrana  tympani,  and  becomes  invested  with  muooQs  membruifl. 
It  passes  forwaHs  ihroiigh  the  cavity  of  the  tym)>anum,  between  the  hawll* 
of  the  malleus  and  vertical  ramus  of  the  incus,  to  lU  anterior  inferior  angle, 
and  emerges  fn>m  that  cavity  through  a  foramen  (the  canal  of  iJuguierl  at  lii* 
inner  side  of  the  Glasorian  fiiwure.  It  then  descends  between  the  two  Pterygoid 
inuffcles,  and  meets  the  gustatory  nerve  at  an  acute  angle,  after  cotiiiiiuntcatia| 
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wilh  wtich,  it  accompanies  it  to  tlie  submaxillary  gland ;  it  tlien  joins  the  sub- 
msxittary  ganglion,  and  terminates  in  tlio  Lingualia  muscle. 

TheTvwfertor  auricular  nervf  arises  u lose  to  the  stylo-raastoid  foramen,  and 
passes  upwards  in  front  of  tlie  mastoid  process,  where  it  w  joined  by  a  filament 
from  tho  auricular  branch  of  the  pneumogastrio,  and  coinmuutcates  wilU  tbe 
deep  branch  of  tho  auricularis  magnus;  us  it  ascends  between  tho  meatus  and 
mastoid  process  it  divides  into  two  branches.  The  aurieular  hraitch  supplies  the 
Retrahens  Aurcm.  The  occipital  hrawh,  the  larger,  passes  backwards  along  the 
superior  curved  line  of  the  occipital  bone,  and  supplies  the  occipital  portion  of 
the  Occipito-Frontalis. 

The  styh'Kyoid  is  a  long  alenclor  branch,  which  passes  inwards,  entering  (he 
Stylo-hyoid  musclealxjut  ita  middle;  it  communicates  with  tho  sympathetic  fila- 
menta  on  the  external  carotitl  artery. 

The  digaMric  branch  usually  urlaea  by  a  common  trunk  with  tho  preoediug; 
it  divides  into  several  filaments,  which  supply  the  posterior  belly  of  the  Digaa* 
trie ;  one  of  theso  perforates  tliat  muscle  to  join  the  glosso- pharyngeal  nerve. 

Tho  Temparo-facial,  tho  larger  of  the  two  terminal  branches,  passes  upwards 
and  forwards  through  the  parotid  glaud,  crosses  the  neck  of  the  condyle  of  the 
jaw,  being  connected  in  ihis  situation  with  the  auricnlo-temporal  branch  of  tho 
inferior  maxillary  nerve,  and  divides  into  branches,  which  are  distributed  over 
the  temple  and  upper  part  of  tho  face;  theso  are  divided  into  three  seta,  tem- 
poral,  malar,  and  infraorbital. 

The  temjiorat  branches  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrahens  Aurem  muBclc,  and  join  with  the  temporal  branch  of  the  supe- 
rior maxillarv,  and  with  the  auriculo-lemporal  branch  of  the  inferior  maxillary. 
The  more  anterior  branches  supply  the  frontal  portion  of  the  Occipilo-frontalis, 
and  the  Orbicularis  Palpebrarum  muscle,  joining  with  tbe  supraorbital  branch 
of  the  ophthalmic. 

The  malar  hranefies  paas  across  tho  malar  bone  to  the  outer  angle  of  the  orbit, 
where  they  supply  the  Orbicularis  and  Corrugator  Supcrcilii  muscles,  joining 
with  filaments  from  the  lachrymal  and  supraorbital  nerves;  others  supply  the 
lower  eyelid,  joining  with  filaments  of  the  malar  branohes  of  the  superior 
maxillary  nerve. 

Tlie  iri/ra&rbitai,  of  larger  size  than  tho  rest,  pass  horizontally  forwards  to  be 
distributed  between  the  lower  margin  of  the  orbit  and  tho  mouth.  The  super- 
ficini  branches  run  beneath  tho  skin  and  above  the  superficial  muscles  of  the 
face,  which  ihey  suppiv;  soino  supply  tlic  lower  eyelid  and  Pyramiihiiis  Nasi, 
joining  at  tho  inpcr  angle  of  tho  orbit,  with  ihoinfratrochlcarand  nasal  branches 
of  the  ophthalmic.  The  deep  branches  pass  beneath  the  Levator  Liibii  Superi- 
oria,  supply  it  and  the  Irfvaicir  Anguli  Oris,  and  form  a  plexus  (infraorbital) by 
joining  with  the  infraorbital  branch  of  the  superior  maxillary  nerve. 

The  Cervieo-faeiat  division  of  the  facial  nvrve  passes  obliquely  downwards 
and  forwards  through  the  parotid  gland,  where  it  is  joined  by  branches  from 
the  great  auricular  nerve ;  opposite  the  angle  of  the  lower  jaw  it  divides  into 
braachea  which  are  distributed  on  the  lower  half  of  the  face  and  upper  part  of 
tho  neck.  These  may  be  divided  into  three  sets:  buccal,  supramaxillary,  and 
inf^uaxillary. 

Tlie  hncail  firanrhtst  cross  tho  Masector  muscle,  join  the  infraorbital  branches 
of  the  tomporo- facial  division  of  the  nerve,  and  with  filaments  of  the  buccal 
branch  of  the  interior  maxillary  nerve.  They  supply  the  Buocinator  and 
Orbicularis  Oris. 

Tbe  supramaxiliarj/  brancha  pass  forwards  beneath  tho  Platysma  and  I)epretf< 
eor  Anguli  Oris,  supplying  the  muscles  of  the  lip  and  chin,  and  anastomoaing 
with  the  mental  branch  of  the  inferior  dental  nerve. 

The  inframaxiVary  branches  run  forwards  beneath  the  Platysma,  and  form  a 
aeries  of  arches  across  the  side  of  the  neck  over  the  supra-hyoid  region.  One 
of  these  branches  desoenda  vertically  to  join  wich  tho  fiup.erficial  oerrioal  nerve 
from  the  cervical  plexus ;  others  supply  the  Platysnu, 
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Ninth,  ob  Hypoglossal  Xebve. 

The  Ninth,  or  IlypogioBsal  Nerve,  U  the  motor  nerve  of  the  tongue.  It 
by  several  filamonls,  from  ten  to  fifteen  in  number,  from  the  groove  beiwc 
the  pyramidal  and  olivary  bodies,  in  a  continuous  line  with  the  anterior 
of  tlio  spinal  nerves.  Aocordinj^  to  Stilling,  tbefie  roota  may  bo  traced 
pray  nuoleua  in  the  floor  of  the  medulla  oblongata,  between  the  posterior 
median  furrow  aud  the  nuclei  of  the  glosso-pharyngeal  and  vagus  nerves.  Tbv 
filaments  of  this  nerve  are  collected  into  two  biintiles.  wbirh  perforaie  ibe  dun 
mator  separately,  opposite  the  anterior  condyloid  forflmcii,  and  unite  loOTthw 
&ft«r  their  passage  through  it.    In  those  eases  iu  which  the  anterior  cundyloRi 

Fig,  3-1^— n^poploBsal  Nerve.  Cervical  Plestia,  and  tbeir  Bruichr?. 
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foramen  In  the  occipiul  bono  is  double,  these  two  portions  of  the  nervo  mrei 
rated  by  a  sn^ll  piece  of  bone,  which  divides  the  foramen.  The  nerve  dc 
almost  vertically  to  a  point  oorresponding  with  the  angle  of  the  jaw.  It  itat 
firM  deeply  seated  beneath  the  internal  carotid  and  internal  jugular  Teiivwd 
intimately  conneoted  with  the  pntiumogatttric  nerve;  it  then  paiiMa  fbrvvib 
between  the  vein  and  artory,  and  at  a  lower  part  of  the  neck  Deoomai 
fioial  below  the  Digastric  muscle.  The  nerve  then  loops  round  the 
artery,  and  crnsAos  the  externul  carotid  below  the  tendon  of  the  I>i(pitfM 
muscle.  It  pn.<»ofl  beneath  the  Mylohyoid  mnscle,  lying  between  itwd  tin 
Hyo-glossus,  and  is  connected  at  the  anterior  border  of*  the  latter  muacle  vith 
the  gustatory  nerve;  it  is  then  continued  forwards  into  the  GeniQ-hy<  ' 
mnscle  as  far  oa  the  tip  of  the  tongue,  distributing  brauchos  to  ildsal 
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[Branohes  of  this  nerve  communicate  with  the 

Pneumogagtric.  First  and  second  cervical  nervea. 

Sympathetic.  Ciuslatory. 

The  cominunieation  with  the  pneamogaatric  takes  place  close  to  the  exit  of 
the  nerve  from  the  skull,  ntrniorouB  filnmenta  passing  between  the  hypoglossal 
and  second  gaugliou  of  the  pueomogatitrto,  or  both  being  nuited  so  aa  to  form 
one  mass. 

The  communication  with  the  sympathetic  takcg  place  opposite  the  atlas,  by 
branches  derived  from  the  aujwrior  cervical  ganglion,  and  in  the  same  sitnaiio'a 
the  ninth  is  joined  by  a  filament  derived  from  the  loop  connecting  the  first  two 
cervical  nerves. 

The  coramnnication  with  the  gustatory  takes  place  near  the  anterior  border 
of  the  Hyo-ftlo.'saus  muscle  by  numeroua  filaments  which  ascend  upon  it. 

»The  branches  of  distribution  are  the 
Dcscendena  dodS.  Thyrohyoid. 

Mu.<)cular. 
The  deseentlena  noni  ia  a  long  slender  branch,  which  quits  the  hypoglossal 
where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the 
sheath  of  the  carotid  vessels,  and  joins  just  below  the  middle  of  the  neck,  to 
form  a  loop  with  the  communicutitig  branches  from  the  :>ecaud  and  third  cervi- 
cal nerves.  From  the  convexity  of  ihia  loop  brandies  paas  forwards  to  supply 
the  Stcrno-hyoid,  Sterno-thyroid,  and  both  Vtellies  of  the  Omo-hyoid.  According 
to  Arnold,  another  fitument  descends  in  front  of  the  vessels  into  the  chest, 
which  joins  the  cardino  and  phrenic  nervea.  The  descendena  noni  ia  occasion- 
ally  cont^ned  in  the  sheath  of  the  carotid  vessels,  being  sometimes  placed  over 
and  sometimoi!  beneath  the  internal  jneulnr  vein. 

The  thyro'hyoiii  is  a  small  branch,  an.-iing  from  the  hypoglossal  near  the  pos- 
terior border  of  the  Hyo-glossua;  tt  passes  obliquoly  across  the  great  oomu  of 
the  hyoid  bone,  and  supplies  the  Thyro-hyoid  mnscle. 

The  niu^ou/ar^rawAesarediatributedtothoStylo-glossus,  Hyo-glo6flU8,  Qonio* 
hyoid,  and  (ienio-hyo-glosaus  musclos.  At  the  under  surface  of  the  tongue^ 
numerous  slender  branches  pasts  upwards  into  the  substance  of  the  organ. 

^P  Firrn  Nebvs. 

The  Fifth  Nerve  {trifacial^  tngemi'nw)  is  the  largest  cranial  nerve,  and  re* 
tembles  a  spinal  nerve,  in  its  origin  by  two  roots,  and  in  the  existence  of  a 
ganglion  on  ita  posterior  root.  The  functions  of  this  nerve  are  various.  It  is 
a  nerve  of  special  sense,  of  common  sensation,  and  of  motion.  It  is  the  great 
sensitive  oerve  of  the  head  and  face,  the  motor  nerve  of  the  muaclea  of  masti- 
catioo,  and  its  lingual  branch  is  one  of  the  nerves  of  the  special  sense  of  taste. 
It  arises  by  two  roots,  a  posterior  larger  or  sensory,  and  an  anterior  smaller  or 
motor  ro«Jt.  Its  xuperjieial  oriffin  is  from  the  side  of  the  pons  Varolii,  a  little 
nearer  to  the  upper  than  the  lower  border.  The  smaller  root  consists  of  three 
or  four  bundles  ;  in  the  larger,  the  bundles  are  more  numerous,  varying  in  num- 
ber from  seventy  to  a  hundred  ;  the  two  roots  are  separated  from  one  another 
by  a  few  of  the  transverse  fibres  of  the  pons.  The  (fe-p  on>i»  of  the  larger 
or  sensory  root  may  bo  traced  between  the  transverse  fibres  of  the  pons  Varolii 
to  the  lateral  tract  of  the  medulla  oblongata,  immotliately  behind  the  olivary 
body.  According  w  doine  anatomists,  it  is  connected  with  the  gray  nucleus  at 
the  back  f>art  of  the  medulla,  between  the  fasciculi  teretes  and  restiform  col- 
umoB.  By  others,  it  is  said  to  be  continuous  with  the  fasciculi  tereles  and 
lateral  column  of  the  cord;  and,  according  to  Fovllle,  some  of  ita  fibres  are 
connected  with  the  transverse  fibres  of  the  pons;  whilst  others  enter  the  cere- 
bellum, spreading  out  on  the  surface  of  its  middle  peduncle.  The  motor  root 
lins  been  traced  by  Bell  and  iietziuii  to  bo  connected  with  the  pyramidal  body. 
The  two  root£  uf  the  oerve  pa.-is  I'urwarda  through  an  oval  opening  iu  thy  dura 
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mater,  nt  the  apex  of  tlie  poinms  pnriion  of  ihc  Icniponil  bone;  herotbofibret 
of  the  larger  rootentcr  a  larj^c^niiluiiar  ganglion  (Ca.sscrian),  wbile  the  smaller 
root  passes  beneath  the  gangliuu  wilbout  huviug  any  couueutioa  with  it,  and 
joins  untskle  the  cranium  with  one  of  tho  trunkn  derived  frum  it. 

The  Cajnerian,  or  ^nitunar  Ganglion,  is  lodged  in  a  depression  near  the  apex 
of  the  petrous  portion  of  the  temporal  boue.  It  h  of  a  somewhat  creacentie 
form,  with  its  oonvexity  turned  forwards.  Its  upper  surface  is  intinutelv 
adherent  to  the  dura  inat^r. 

Brandies.  This  ganglion  receiver,  on  itii  inner  iidc^  fllamciils  from  the  carotid 
plexus  of  the  sympiithetic ;  and  from  it  some  minute  branches  arc  given  off  to 
the  tentorium  cerebelli,  and  the  dura  mater,  in  the  middle  fossa  of  too  cranioa. 
From  its  anlerwr  border^,  which  in  directed  forwards  and  outwariis,  three  large 
branches  proceed:  the  ophihalmie,  superior  maxillary,  and  inferior  maxillarr. 
The  ophthalmic  and  superior  maxillary  cooj^ist  exclusively  of  fibres  denvM 
from  the  larger  root  and  ganglion,  and  are  solely  nerves  of  common  sensation. 
The  third  division,  or  inferior  maxillary,  is  composed  of  fibres  from  both  roots. 
This,  therefore,  strictly  speaking,  is  the  only  portion  of  the  QHb  nerve  which 
can  be  said  to  resemble  a  spinal  nerve. 

Opotbalmic  Nerve.    (Fig.  889.) 

The  Ophthalmic,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  sapplia 
the  eyeball,  the  lachrymal  gland,  the  mucous  lining  of  the  eye  and  nose,  and 
the  iottigumeut  and  musoles  of  tbo  eyebrow  and  forehead.  It  is  the  saialletf 
of  the  tbree  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  CasaemD 
ganglion.  It  iii  a  short,  flattened  band,  about  an  inch  in  length,  which  ptesa 
forwards  along  the  out«r  wall  of  the  cavernous  cinus,  below  the  other  oenreit 
and  just  before  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into 
three  branches,  lachrymal,  frontal,  and  nasal.  The  ophthalmic  nerve  is  joined 
by  filaments  from  the  cavernous  plexus  of  the  sympatlietic,  aud  gives  off  recur- 
rent filaments  which  ]m6s  between  the  layers  of  the  leutorium,  with  a  bfaooh 
from  the  fourth  nerve. 

Its  branches  are,  the 

Lachrymal.  Frontal.  Nasal. 

The  LaeJtrymat  is  the  smallest  of  the  ihn:a  branches  of  the  ophthalmia.  Xirt 
nnfrcqaeotly  it  arises  by  two  filaments,  one  from  the  ophthalmic,  the  other 
from  the  fourth,  and  this  Swan  considers  to  be  its  usual  condition.  It  panel 
forwards  iu  a  i^eparate  tube  of  dura  mater,  and  enters  tUo  orbit  through  llu 
narrowest  part  of-ihe  sphenoidal  fissure.  In  the  orbit,  it  runs  along  the 
tipper  bomer  of  the  Kxternal  Kectus  muscle,  with  the  lachrymal  artcrv,  aod 
is  connectMl  with  the  orbital  braoob  of  the  superior  maxillary  uerva  Witbia 
the  lachrymal  gland  it  gives  off  several  filaments,  which  supply  the  gland  sad 
the  conjunctiva.  Finally  it  pierces  the  pali>ebral  ligament,  and  terminatwiB 
tiie  integument  of  the  upper  eyelid,  joining  with  filamenta  of  the  facial  nerve. 

The  Frontal  is  the  largest  division  of  the  ophthalmic,  and  may  be  regarded, 
both  from  its  size  and  direction,  as  the  continuation  of  this  nerve.  It  tnltfi 
the  orbit  above  the  mu^cle-4,  through  the  highest  and  broadest  port  of  the  $fi^ 
noidal  fissure,  and  runs  forwards  along  the  middle  line,  between  the  Levator 
palpebnT!  and  tlie  periosteum.  Midway  between  the  apex  and  baae  of  the  orbit 
It  divide.4  into  two  branches,  supratrochlear  and  supraorbital. 

The  stiftratrochlfiar  branch,  the  smaller  of  the  two,  pasves  inwards,  above  tba 
pulley  of  the  Su}>t!rior  Oblique  muscle,  and  gives  off  a  descending  filameei, 
which  joins  with  the  infratroc blear  branch  of  the  nasal  nerve.  It  tbeii  eaope* 
from  the  orbit  between  the  pulley  of  the  Superior  Oblique  and  the  supraorbital 
foramen,  curves  up  on  to  the  forehead  close  to  the  bone,  and  asoentla  bebind 
tiio  (-orrugator  Snpercilii,  and  Occipito-frontalis  muscles,  to  both  of  wbioh  it  * 
distributed;  liually,  it  is  loi^t  in  the  integument  of  the  forehead. 


The  mpraorhltal  branch  passes  forwards  througb  the  supmorbital  foramen, 
and  gives  of^  la  this  situation,  palpebral  filameDls  to  the  upper  eyelid.  It  llieo 
osoends  apon  the  forehead,  ana  terininate«<  in  muscular,  ciitAneous,  and  peri- 
cranial  bratiches.  The  nmscnhr  hrnjv.h"^  supply  the  Cornigator  Supercilii, 
Occipito- frontalis,  and  Orbicularis  Palpebrarum,  furnishing  these  musefes  with 
common  sensation,  and  joining  in  the  substance  of  the  latter  lAuscIe  with  the 
facial  nerve.  The  cutaneous  branches,  two  in  number,  an  inner  and  an  outer, 
siippU"  the  inieguinent  of  the  cranium  as  far  back  as  the  occiput.  They  are  at 
first  situated  beneath  the  Occipito-frontalis,  the  inner  branch  perforating  the 
frontal  portion  of  the  muscle,  the  outer  branch  its  leudinous  aponeurosis.  The 
p^cranial  hranchfs  are  distributed  to  the  pericranium  over  the  frontal  and 
parietal  bones.  They  are  derived  from  the  cutaneous  branches  whilst  bc&eath 
the  muscle. 

The  Nasal  nerve  h  intermediate  in  aize  between,  the  frontal  and  iaohryroal, 
and  more  deeply  placed  than  the  other  branches  of  the  ophthalmic.  It  enters 
the  orhtt  between  the  two  heads  of  the  Kxtcntal  Rectus,  and  passes  obliquely 
inwarda  across  the  optic  nerve,  beneath  the  Levator  Palpcbrte  and  Superior 
Kectus  muscles,  to  the  inner  wall  of  the  orbit,  where  it  enters  the  anterior 
ethmoidal  foramen,  immediately  below  the  Superior  Oblique.  It  then  enters 
the  cavity  of  the  cranium,  traverses  a  shallow  groove  on  the  front  of  the  cribri- 
form plate  of  the  ethmoid  bone,  nud  pas^iis  down,  through  the  slit  by  the  aide 
of  the  crtsta  galli,  into  the  nose,  where  it  divides  into  two  branches,  an  inlerna! 
and  an  external.  The  internal  bmnch  supplier  the  mucous  membrane  near  the 
fore  part  of  the  septum  of  the  nose.  The  external  branch  descends  in  a  groove 
on  the  inner  surface  of  the  nasal  bono,  and  supplies  a  few  filaments  to  the 
mucous  membrane  covering  the  fore  part  of  the  outer  wall  of  the  nares  as  far 
as  tho  inferior  siiongy  bono;  it  then  leaves  the  cavity  of  the  nose,  between  the 
lower  border  of  the  nasal  bone  and  the  upper  lateral  cartilage  of  the  nose,  and, 
passing  down  beneath  tho  Campre.«sor  Nasi,  supplies  the  integument  of  the  ala 
and  tip  of  the  nose,  joining  with  the  facial  nerve. 

The  branches  of  the  nasal  nerve  are,  the  ganglionic,  ciliary,  and  infratrochlear. 

The  ganglionic  is  a  long,  slender  branch,  about  half  an  inch  in  length,  which 
usually  arises  from  the  nasal,  between  the  two  heads  of  the  external  rectus.  It 
passes  forwards  on  the  outer  side  of  the  optio  nerve,  and  enters  the  superior 
and  posterior  angle  of  the  ciliary  ganglion,  forming  its  superior,  or  long  root. 
It  is  sometimes  joined  by  a  filament  from  the  cavernous  plexus  of  the  sympa- 
thetic, or  from  the  superior  division  of  the  third  nerve. 

The  long  ciliary  nerves,  two  or  three  in  number,  are  given  off  from  the  nasal 
aa  it  crosses  the  optic  nerve.  They  join  the  short  ciliary  uerycs  from  tho  ciliary 
ganglion,  pierce  tho  posterior  part  of  tho  sclerotic,  and,  running  forwards 
between  it  and  tho  choroid,  are  distributed  to  the  ciliary  muscle  and  iri£. 

The  infrtUrodUear  branch  is  given  oS*  just  as  the  nasal  nerve  passes  through 
the  anterior  ethmoidal  foramen.  It  runs  forwards  along  the  upper  border  of 
the  Internal  Rectus,  and  is  joined,  beneath  the  pulley  of  the  Superior  Oblique, 
by  a  filament  i'rotn  the  supratrochlear  nerve.  It  then  passc.*i  to  the  inner  angle 
of  tho  eye,  and  supplies  tho  Orbicularis  Palpebranim,  the  integument  of  tlio 
eyelids,  and  side  of  the  nose,  the  conjunctiva,  lachrymal  sac,  and  caruucuta 
lachrymatia. 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  Ganglia, 
which  form  tho  whole  of  tho  cephalic  portion  of  the  gympathetic.  With  the 
first  division  is  connected  the  ophthalmic  ganclion;  with  the  second  division, 
tbe  sphcno-palaline,  or  Meckel's  ganglion;  and  with  the  third,  the  otic  and  sub- 
maxillary ganglia.  All  the  four  receive  sensitive  filaments  from  the  fifth,  and 
motor  and  sympathetic  filaments  from  various  sources;  these  filaments  are 
called  the  roots  >*/  tite  ijantjiia.  The  ganglia  are  also  connected  with  each  otherj 
and  with  the  cervical  portion  of  the  sympathetic. 
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Ophthalmic  Ganqliox.    (Fig.  340.) 

The  Ophthalmic,  Leiiiinthr,  or  Ciliary  Ganglion,  La  a  Bmall,  qu&drangnlar,  flat- 
tened ganglion,  of  a  reddish-gray  color,  and  about  the  ^ize  of  a  pin'a  head  sita- 
ale^l  at  the  hack  part  of  the  orbit  between  the  optic  uerve  aim  the  Kxtenul 
Rt»jiuti  muscle,  lying  gcneraily  on  ibo  outer  side  of  the  ophthalmio  arterr.  It 
ia  inclosed  in  a  quantity  of  looso  fat,  whioh  makes  its  dissection  somewlial 
diffioult. 

Us  branches  of  eommumealion,  or  wots,  are  three,  all  of  which  enter  its  podterior 
border.  One,  the  long  root,  is  derive^l  from  the  nasal  branch  of  theophthalmiv. 
and  joina  its  superior  angle.  Another  branch,  the  short  root,  is  a  stion  thick 
nerve,  occasionally  divided  into  two  partji,  which  is  derived  from  tbehraochof 
the  third  nerve  or  the  Inferior  Oblique  muscle,  and  ia  connected  with  tlie  in- 
ferior angle  of  the  ganglion.  A  third  branch,  the  sympathetic  root,  is  a  slender 
filament  from  the  cavernous  plexus  of  the  syrapathelic.  Thi:i  ia  occaaionally 
blended  wilh  the  long  root,  and  sometimes  passes  to  the  jronglion  Bcpamielr. 
According  to  Tiedemann,  ibia  ganglion  receives  a  filament  of  oommanictlioD 
from  the  epbeno-palatine  ganglion. 

lis  branch's  nf  iHsfrHnUion  are  the  short  ciliary  nerves.  These  ftro  ddicsla 
filaments  from  ten  lo  twelve  in  number,  which  arise  from  the  fore  part  of  lb» 
ganglion  in  two  bumllus,  connected  with  it^  superior  and  inferior  aogleai ;  ihe 
npper  bundle  consisting  of  four  filfimonts,  and  the  lower  of  six  or  seven.  They 
run  forwards  with  the  ciliary  arteriea  in  a  wavy  course,  one  set  above  and  1m 
other  below  the  optio  nerve,  pierce  tbe  eclerotio  at  tho  back  part  of  the  globe, 
pa.4s  forwards  in  delicate  grooves  on  its  inner  surface,  and  are  distributed  totha 
ciliary  muscle  and  Iris.  A  ttioall  filament  is  described  by  Tiedemaua  pei» 
traiing  the  optio  nerve  wilh  tho  arteria  centralis  rciinaj. 

StJPEBiOB  Maxillabt  Nkbvb.    (Fig.  S44.) 

The  Superior  Maxillary,  or  second  division  of  tho  fifth,  is  a  sensory  BfTVt" 
It  is  intermediate,  both  ia  position  and  siae,  between  theophthalmio  and  inferior 
maxillary.  It  commence  at  the  middle  of  thoCas^rian  ganglion  as  a  fiattened 
plexiform  band,  and  paasea  forwards  through  the  fornmen  rntundum,  where  it 
becomes  more  cylindrical  in  form,  and  firmer  in  texture.  It  then  crosses  tbe 
Bphono- maxillary  fossa,  traverses  the  infraorbital  canal  in  the  floor  of  the  orbit, 
and  appears  upon  the  face  at  the  iufniorbJtal  foramen.  At  its  tcrmiimtion,  the 
nerve  Mes  bcnenth  the  Levator  Labii  Superioris  miL^cle,  and  di video  into  a  leash 
of  branches,  which  spread  out  upon  the  side  of  the  nose,  the  lower  ejrelid,  and 
upper  lip,  joining  with  filaments  of  the  facial  nerve. 

The  branches  of  this  nerve  may  be  divided  into  tliroegroups:  1.  TfaowigiTni 
off  in  the  sphcno-maxillary  fossa.  2.  Those  in  the  infraorbital  camiL  8.  ThoM 
on  the  £ace. 

{Orbital 
Spheno-palaUneL 
Posterior  dentiil. 
Infraorbital  oan&l    .    .    Anterior  dental. 


On  tho  face . 


(  PaliK'bral. 
<  Nasal. 
(  Labial. 


The  orfiital  hr/iwh  ansos  in  tho  sphenomaxillary  fossi,  rnierg  the  orbit 
the  splieDo-maxillary  lia^ure,  and  divides  at  the  back  of  that  cavity  intu  t«o 
braDcbes,  temporal  and  malar 

The  hmftoral  hranth  runs  in  a  groove  along  the  outer  wall  of  the  orbit  (in  ih« 
malar  bone\  receives  a  branch  of  communication  from  tbe  lauhrvmal,  and, 
pacing  through  a  foramen  in  the  malar  bone,  enters  the  temporal  ftiasa.  Ii 
Agenda  between  the  bone  and  «ubjtauce  of  tho  Temporal  mu»clea,  pieroes  Uki* 
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mascle  and  the  temporal  fascia  about  an  inch  above  the  zygoma,  and  is  dis- 
tributed to  tb(j  iiittigumeut  covering  the  temple  and  side  of  the  forehead,  com* 
manicating  with  the  faoial  and  auncalo-temporal  branch  of  iho  inferior  maxil- 
larv  nerve. 

I'hti  malar  branch  parses  along  the  external  inferior  angle  of  the  orbit, 
emerges  upon  the  face  through  a  foramen  in  the  malar  bone,  and  perforating 
the  Orbioularia  Palpebrarum  muscle  ou  the  proouiieuoe  of  the  cheek,  joins  with 
the  facial. 

The  sfAem-palatine  branehea,  tvo  in  nnmber,  descend  to  the  sphenopalatine 
ganglion. 

The  i>Mterior  dental  Irranchea  arise  Oom  the  trunk  of  the  nerve  just  as  it  ia 
about  to  enter  the  infraorbital  canal ;  they  are  two  in  number,  posterior  and 
anterior. 

Kg.  3M,— Distribution  of  the  fipcond  nnd  Third  Dirisions  of  the  Fifth  Nenrc 
luid  bub-fflaiUlury  (jsogligD. 
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The  poslerior  hraneh  posses  from  behind  forwards  in  the  substance  of  the 
saperior  maxillary  bone,  and  joins  opposite  the  canine  fossa  with  the  anterior 
dental.  Numerous  filaments  are  given  ofT  from  the  lower  border  of  this  nerve, 
which  form  a  minute  plexus  in  the  ontor  wall  of  the  superior  maxillary  bone, 
immediately  above  the  alveolus.  PVom  this  plexus  61amenls  are  distributed  to 
the  pulps  of  the  molar  and  seoond  bicuspid  teeth,  the  lining  membrane  of  the 
ttutrum,  and  corresponding  portion  of  the  gums. 

The  anterior  branch  is  distributed  to  the  gums  and  Buccinator  muscle. 

The  anterior  denial,  of  large  size,  is  given  off  from  the  superior  maxillary 
□?rve  ju.sC  before  its  exit  from  the  infraorbital  foramen ;  itenters  a  special  canal 
in  the  anterior  wall  of  the  antrum,  and  ana^^tomosos  with  the  posterior  dental. 
7rum  this  nerve  some  filaments  are  distributed  to  the  incisor,  canine,  and  ilm 
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"bicnapitl  teeih ;  others  are  lost  upon  the  lining  membrane  coveriag  the  fore  part 
of  the  inferior  mcfttus. 

The  palpebral  branches  pass  upwards  beu«ttth  the  Orbicularis  PolpebniniaL 
They  supply  this  muscle,  the  iniegmnoiit,  and  coTijuiictiva  of  the  lower  oyelid 
with  sonsAtiOQ,  joining  At  the  outer  angle  of  the  orbit  with  the  facial  nerre  aod 
malar  branch  of  the  orbital. 

The  nasal  braucfi^-^  pass  inwards;  they  supply  the  muscles  and  integument  of 
the  side  of  the  nose,  and  join  with  the  nasal  branch  of  tho  ophtlialmic. 

The  labial  braneheg,  the  largest  and  moat  numerous,  descend  beneath  the 
Levator  labii  superioris,  and  are  distributed  to  tho  integument  and  muMle«  of 
the  upper  lip,  the  mucous  membrane  of  the  mouth,  and  labial  glands. 

All  these  branuhea  are  joined,  immediately  beneath  the  orbit,  by  filameata 
from  the  facial  nerve,  forming  an  intricate  plexus,  tho  infraorbital. 

Sphenopalatine  Qanoliom. 

The  Spheoo*paIaline  Ganglion  (Mt-ckers)  (Fig.  845),  the  largest  of  the  cranial 
ganglia,  is  deeply  placed  in  the  splieDo-maxillary  fossa,  close  to  the  spheno- 
palatine foramen.  It  is  triangular,  or  heart-shaped  in  form,  of  a  reddish  graj 
color,  and  placed  mainly  behind  the  palatine  branches  of  the  supnrior  maxiUaiy 
nerve,  at  the  point  where  the  sympathetic  root  joins  the  ganglion.  It  codm- 
fluently  doea  not  involve  tho?e  nerves  which  pass  to  the  palate  and  nose.  Like 
the  other  ganglia  of  the  fifth  nerve,  it  possesses  a  motor,  a  sensory,  and  a  Kvm- 
pathetic  root.  Its  motor  root  is  derived  from  the  facial,  through  the  Vidian; 
Its  Hcnsory  rootXrom  theflflh  ;  and  its  sympathetic  root  from  the  carotid  plexus, 
through  tbe  Vidian.  Its  branches  are  divisible  into  four  groups;  asc«ndtiig, 
which  pass  to  the  orbit;  descending,  to  the  palate;  iotemal,  to  tbo  noae;  mm 
posterior  branches,  to  tho  pharynx. 

Fl^.  346. — The  Sphvao-palutine  Q>aglioD  and  iU  Uraaclies. 


T- 


•fn 


.»  .- 


o 


.r^-.--^« 


K 


-r--^* 


*Of5" 


.■v*^ 


>'^ 


'.-  ^ 


The  astxnJinff  branehes  are  two  or  three  dclicat^^  iHnmentA,  which  entef  ^ 
orbit  by  the  spheno- maxillary  fissure,  and  supply  the  periosteum.  AfBoW 
describes  and  delineated)  thetie  branches  aa  ascending  to  Ihe  optic  nerve;  onAl^ 
(be  sixth  nerve  (Bdck) ;  and  one,  to  the  ophthalmic  ganglion  (Tiedemann^ 
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le  denendinff  or  pahuhif  branches  are  distribuied  to  the  roof  of  tlie  moatL, 
the  sofk  palate,  tonsil,  and  lininf^  menibraue  of  tliu  nose,  Thej  are  almost  a 
direct  continuation  of  tlic  «pbeno-palatine  braDched  of  the  superior  maxillary 
nervR,  and  are  tbree  in  nuniuer;  anterior,  middle,  and  posterior. 

The  anterior,  or  large  palatine  nerve,  descends  through  the  poRterior  palatino 
canal,  emerges  upon  the  hard  palate,  at  the  posterior  palatine  foramen,  and 
pasaes  forwards  tbrough  a  groove  in  the  hard  palatu,  ucarlv  at;  far  as  the  incisor 
teeth.  It  supplies  the  gums,  the  mucous  menibrano  and  glands  of  the  hard 
palate,  and  commuuicutes  in  front  with  the  termination  of  the  nnso-palatine 
nerve.  While  in  the  posterior  palniioe  canal,  it  gives  ofl'  inferior  nasal  branches, 
which  enter  the  nose  through  openings  in  the  palate  bone,  and  ramify  over  the 
middle  meatus,  and  the  middle  and  inferior  spongy  bones;  and  at  its  exit  from 
the  canal,  a  palatine  branch  is  distributed  lo  both  surfaces  of  the  soft;  palate. 

The  middle,  or  external  palatine  nerve,  descends  in  the  same  canal  as  the 
preceding,  to  the  posterior  palatine  foramen,  distributing  branches  to  the  uvula, 
tonsil,  and  sofl  palate.     It  is  occasionally  wanting. 

The  posterior,  or  small  palatine  nerve,  descends  with  a  small  artery  tlirough, 
Jham&ll  posterior  palatine  canal,  emerging  by  a  separate  opening  behind  the 
^RilHor  palatino  foramen.  It  supplies  the  Levator  Palati  and  Azygos  Uvulsa 
muscles,  the  sod  palate,  tonsil,  and  uvula. 

T^)xG  internal  branches  are  distributed  to  the  septum,  and  outer  wall  of  the  nasal 
foss».    The^  are  the  superior  nasal  (anterior),  and  the  naso- palatine. 

The  superior  nasal  branches  (anterior),  four  or  five  in  number,  enter  the  back 
part  of  the  nasal  fossa  hy  the  spheno-palatine  foramen.  They  supply  the  mucous 
membrane  covering  (he  superior  and  middle  sponger  bones,  anu-tnat  lining  the 
posierior  ethmoidal  cells,  a  few  being  prolonged  to  the  upper  and  back  part  of 
the  septum. 

The  naso-palatine  nerve  (Cotunnius)  enters  the  noaal  fossa  with  the  other 
nasal  nerves,  and  possev  inwards  across  the  roof  of  the  nose,  below  the  orifice 
of  the  uphiinoidal  sinus,  to  resich  the  septum ;  it  then  runs  obHquely  downwards 
and  forwards  along  the  lower  port  of  the  acptum,  to  tho  anterior  palatino  fora- 
men, lying  between  the  periosteum  and  mucous  membrane.    It  descends  to  the 
roof  o*f  the  mouth  by  a  distinct  canal,  which  opens  below  in  the  anterior  pala- 
tine fossa;  the  right  nerve,  also  in  a  separate  canal,  being  posterior  to  the  left 
one.     In  the  mouth,  they  become  united,  supply  the  mucous  membrane  behind 
the  incisor  teeth,  and  join  with  the  anterior  palatine  nerve.     The  naso-palatiue 
nerve  occasionally  furnished  a  few  small  filaments  to  the  mucous  membrane  of 
the  septum. 
The  f^nterior  branches  arc  the  Vidian  and  pharyngeal  (ptcry go- palatine). 
The  Vidian  nerve,  if  traced /ruin  Meckers  ganglion,  may  be  said  to  arise  from 
the  back  part  of  t)iti  spheno-palatine  ganglion,  and  then  passes  through  the 
Vidian  canal,  enters  the  cartilage  filling  in  the  foramen  lacernm  basis  cranii, 
and  divides  into  two  branches,  the  large  petrosal,  and  the  carotid.    In  its  course 
along  the  Vidian  canal,  it  distribntes  a  few  filaments  to  the  lining  membrane  at 
the  back  pan  of  the  roof  of  the  nose  and  septum,  and  that  covering  the  end  of 
the  Eustaohian  tube.    These  are  upper  {W^terior  nasal  branches. 

The  large  petrasal  branch  {mrvtta  petrasttA  sujterfia'ah'B  majir),  enters  the  era. 
nium  through  the  foramen  lacerum  basis  cranii,  having  pierce<l  the  cartilaginous 
substance  which  fills  in  this  aperture.  It  runs  beneath  the  Cusserian  ganf-lion 
and  dura  mater  contained  in  a  groove  in  the  anterior  surface  of  the  petrous 
portion  of  the  temporal  bone,  enters  the  hiatus  Fallopii,  and,  being  continued 
through  it  into  tlie  a*iusductus  Fallopii,  joins  the  gangliform  enlargement  on 
the  facial  nerve.  Properly  spi^iking,  this  nerve  passes  from  the  facial  to  the 
Bpheno-palatine  ganglion,  forming  its  motor  root. 

The  carotid  branch  is  shorter,  but  larger  than  the  petrosal,  of  a  reddish-gray 
color,  and  aoii  in  texture.    It  crosses  the  foramen  lacerum,  surrounded  by  the 
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oartilnginous  aa1>BtaDoe  which  fills  in  that  nperture,  and  enters  the  carotid 
on  the  outer  side  of  the  carotid  artery,  to  join  the  carotid  plwiUii. 

This  description  of  the  Vidian  nervo  an  a  branch  from  the  i^nKlton.  is  the 
more  convenient  anatoniically,  inosraaoh  us  the  nerve  is  goDcrally  dissected 
front  the  ganglion,  aa  a  single  tniuk  Jividintf  into  two  brancbes.  But  it  is  more 
correct,  physiologically,  to  describe  the  Vidian  as  being  formed  bv  the  kmm 
of  the  two  branches  (great  petrosal  and  carotid)  from  the  facial  and  the  tjwm- 
thetio,  and  as  running  into  the  ganglion.  The  filaments,  which  are  dctwribed 
above  aa  given  off  from  the  Vidiao  nerve,  would  then  be  regarded  as  brancbea 
from  the  ganglion  which  are  merely  inclosed  in  the  eame  sheath  as  the  Vidtaa. 

The  pharyngeal  nerve  (pterygo-polatino)  in  a  r^mall  branch  arising  fhtm  the 
back  part  of  the  ganglion,  occofiionally  together  M'ith  the  Vidian  nerve.  It 
passes  through  tlie  ptury go- palatine  eimal  with  the  pterygo-palatine  artery, 
and  is  distributed  to  the  lining  membrane  of  the  pharyni:,  behiod  the  Kuiia- 
cbian  tube, 

TyFKRiOB  Maullabt  Nkrve.    (Fig.  344.) 

The  Inferior  Maxillary  Nerve  distributed  branches  to  the  teeth  and  gnnu  of 
the  lower  jaw,  the  integument  of  the  terapla  and  exlemal  ear,  the  lower  part 
of  the  face  and  lower  lip,  and  the  muscles  of  ma.'rtication:  it  also  snpplies  the 
tongue  with  one  of  its  special  nerves  of  the  sense  of  taste.  It  is  the  largest 
of  the  three  divisiona  of  the  fifth,  and  consists  of  two  portions,  the  large  or 
sensory  root  proceeding  from  the  inferior  angle  of  the  OasMrian  ganglion;  and 
the  amall  or  motor  root,  which  passes  beneath  the  ganglion,  and  unites  with  tbo 
inferior  maxillary  nerve,  juat  auor  its  exit  through  the  foramen  ovala  Imme- 
diately beneath  the  base  of  the  skull  this  nerve  divides  into  two  trunks, 
anterior  and  posterior. 

The  anterior,  and  smaller  division,  which  r&ceives  nearly  the  whole  of  iht 
motor  root,  divides  into  five  branches,  which  supply  the  muscles  of  masticalioa. 
They  are  the  masseteric,  doep  temporal,  buccal,  and  two  ptervgoid. 

The  ■masseteric  branch  passes  outwards,  above  the  External  i^erygoid  mosda, 
in  front  of  the  tern poro- maxillary  articulation,  and  crosses  the  ethmoid  notch, 
with  the  masseteric  artery,  to  the  Massetcr  muscle,  in  which  it  ramified  nearly 
as  far  aa  its  anterior  border.  It  occasionolly  gives  u  braaob  to  the  Temponl 
muaule,  and  a  filament  to  the  articulation  of  the  jaw. 

The  rf<ep  temporal  branchrs,  two  in  number,  anterior  and  posterior,  supply  the 
.deep  surface  of  the  Temporal  muscle.  The  ntsterior  branch,  o(  small  aise,  is 
placed  at  the  back  of  the  temporal  fos.sa.  Tt  issoinctimes  joined  with  the  m&»- 
seterie  branch.  The  anterior  branch  is  reflected  upwards,  at  the  pterygoid  ridge 
of  the  sphenoid,  to  the  front  of  the  temporal  Fossa.  It  is  oouasioaally  joined 
vieh  the  buccal  nerve. 

The  buccal  branch  pierces  the  External  Pterygoid,  and  pasMS  downward* 
beneath  the  inner  surthce  of  the  coronoid  process  of  the  lower  jaw,  or  tbroo^ 
the  fibres  o(  the  Temporal  muscle  to  reach  the  surface  of  the  Buccinator,  npoo 
which  it  divides  Into  a  superior  and  an  inferior  branch.  It  gives  a  branou  to 
the  Kxtcmal  Pterygoid  during  its  passage  through  that  muscle,  and  a  few 
asoending  filaments  to  the  Temporal  muscle,  one  of  whioh  oooasionally  joitti 
with  the  anterior  branch  of  the  deep  temporal  nerve.  The  upper  brttntk  so^ 
plica  the  integument  and  upper  part  of  the  Buccinator  muscle,  joining  with  tba 
facial  nerve  round  the  facial  vein.  The  lov^tr  branch  passes  forwards  to  tli« 
angle  of  the  mouth;  it  supplies  the  integument  and  Buccinator  muscle, as  wvU 
as  the  mucous  membrane  lining  the  inner  surface  of  that  musolc,  and  joins  tb* 
&cial  nerve. 

The  ptenjffoid  branches  arc  two  in  number,  one  for  each  Pterygoid  miuBla. 
The  branch  to  the  Internal  Pterygoid  is  long  and  slender,  and  passes  inward* 
to  enter  the  deep  surface  of  the  muscle.  This  nerve  is  intimatefv  oonneoted  at 
tta  origin  with  the  otic  ganglion.    The  branch  to  the  Externaf  Pterygoid  is 
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most  rreqaentl?  derivec]  from  the  buocol,  but  it  may  be  given  oflT  separately 
from  the  amcrior  trunk  of  the  nerve. 

The  posterior  i»n<l  larger  division  of  the  inferior  maxillary  nerve  also  receives 
a  few  iiiameDts  from  the  motor  root.  U  divides  into  three  brauohea,  auricalo- 
tcmporal,  gustatory,  and  inferior  dental. 

The  Anric^ilo-iemjxyral  nen^  generally  arises  by  two  roots,  between  which  the 
middle  meningeal  artery  passes.  It  runs  backwards  beneath  the  Kxierual 
Pterygoid  muiwle  to  the  inner  aide  of  the  articulation  of  the  lower  jaw.  It 
then  turns  upwards  with  the  temporal  artery,  between  the  cxtcnial  ear  and 
condyle  of  tne  jaw,  under  cover  of  the  parotid  gUod,  and  escaping  from 
beneath  this}  structure,  divides  into  two  temporal  branches.  The  fy>st^ior  i««- 
porat,  the  smaller  of  the  two,  is  distributed  to  the  upper  part  of  tlie  pinna  and 
the  neighboring  tissues.  The  anterior  tnnmral  accompanies  the  temporal  artery 
to  the  vertex  of  the  skull,  and  supplies  toe  integuDieut  of  the  temporal  region, 
oomrnunicacing  with  the  facial  nerve. 

The  auriculo-temporal  nerve  has  hranehea  of  communtcaUmt  with  the  facial 
and  otic  ganglion.  Tho.se  joining  the  fauial  nerve,  usually  two  in  tiumbor,  pass 
forwards  behind  the  neck  of  the  condyle  of  the  jaw,  and  join  this  nerve  at  the 
posterior  border  of  the  Ma.<wcter  muscle.  They  form  one  of  the  principal 
branoboB  of  communication  between  the  facial  and  \ha  fifth  nerve.  The  fila- 
ments of  com  muni  cation  with  the  otic  ganglion  are  derived  from  the  commenoe* 
ment  of  the  auriculo-temporal  nerve. 

The  anricufar  branches  are  two  in  number,  inferior  and  superior.  The  inferior 
auricular  ari.'tes  behind  the  articulation  of  the  jaw,  and  is  distributed  to  the  ear 
below  the  external  meatus;  other  tilameuts  twine  round  the  internal  maxillary 
artery,  and  communicate  with  the  ftympaihetic.  The  superior  aurieulor  arises 
ID  front  of  the  external  ear,  and  supplies  the  integument  covering  the  tragus 
and  pinna. 

Brnturhts  to  the  meotttt  auditoritis,  two  in  number,  arise  fWim  the  point  of 
communication  between  the  auriculo-temporal  and  facial  nerves,  and  are  dis- 
tributed to  the  meatus. 

The  bratKh  to  the  ttmixno-maxiUary  articulation  is  usually  derived  from  the 
aariculo-tuinporal  nerve. 

The  fiamtid  hrttncheg  supply  the  parotid  gland. 

The  0wf(aton/  or  Lin^taC  Nerve,  one  of  the  special  nerves  of  the  sense  of 
taste,  supplies  the  papilleB  and  mucous  membrane  of  the  tongue.  It  i.s  deeply 
placed  throughout  the  whole  of  it^  course.  It  lios  at  lirst  beneath  the  External 
Pterygoid  muscle,  together  with  the  inferior  dental  nerve,  being  placed  to  the 
inner  side  of  the  latter  nerve,  and  in  occasionally  joined  to  it  by  a  branch  which 
crosses  the  internal  maxillary  artery.  The  chorda  tympani  also  joins  it  at  an 
acute  angle  in  this  situation.  The  nervo  then  {>aHset<  between  the  Internal 
Pterygoid  muscle  and  the  inner  side  of  the  ramus  of  the  jaw,  and  crosses 
obliquely  to  the  side  of  the  tongue  over  the  Superior  Constrictor  muscle  of  the 
pharynx,  and  beneath  the  Stvlo-gIossu3  muscle  and  deep  part  of  the  submax- 
illary gland;  the  nerve  lastly  runs  across  Wharton's  duct,  and  along  the  side 
of  the  tongue  to  its  ajwx,  being  covered  by  the  mucou.t  membrane  of  the  mouth. 

Its  branch^  of  commfLnication  are  with  the  suhm.ixil!ary  ganglion  and  hypo- 
glossal nerve.  The  branches  of  the  submaxillary  ganglion  are  two  or  three  in 
Dumber;  those  connected  with  the  hypoglossal  nerve  form  a  plexus  at  the 
anterior  margin  of  the  Ilyo-glossua  muscle. 

Its  braiiehea  of  diatrihntion  are  few  in  number.  They  supply  the  mucous 
membrane  of  the  mouth,  the  gums,  the  sublingual  gland,  the  conical  and  fungi- 
form papilla  and  mucous  membrane  of  the  tongue,  the  terminal  filament!)  anas- 
tomosing at  the  tip  of  the  tongue  with  the  hypoglossal  nerve. 

The  Inferior  Dfntal  is  the  largest  of  the  three  branches  of  the  inferior  max- 
iWarv  nerve.  It  passes  downwards  witli  the  inferior  dental  artery,  at  first  be- 
neath the  External  Pterygoid  muscle,  and  then  between  the  intenial  lateral 
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lignmont  and  tlio  ramxis  of  the  jaw  to  the  dental  foramen.    It  then 
forward:}  in  the  dcutui  caual  iu  the  iuferior  maxillary  boDe,  lyiog  beneatbj 
tactb,  as  far  a.s  Lhu  mental  foramen,  where  it  divide^i  into  two  termioul  bratio| 
iQcisor  and  mental.     The  incisor  hraneh  i-s  continued  onwards  within  the 
to  the  middle  line,  aud  supplies  the  caniue  and  iucisor  teetb.  The  mental  brontk 
emerges  from  the  bono  at  tno  mental  foramen,  and  divides  beneath  ihe  ~ 

Bor  Anguli  Oris  into  an  external  branch,  which  supplies  that  muscle,  the      

cularis  Uris,  and  the  inleguioent,  communicating  with  the  facial  nerve;  and  an 
inner  branch,  which  ascends  to  the  lower  lip  beneath  the  Quadratus  Menti;  ii 
supplies  that  muscle  and  the  mucous  membrane  aod  tDtegumenl  of  tb«  lip, 
Qommunicating  with  the  facial  nerve. 

The  branches  of  the  inferior  dental  are,  the  mylo-hyoid,  and  dental. 

The  myh-hyoid  is  derived  from  the  inferior  dental  just  as  that  nerve  is  about 
to  enter  the  uenta)  foramen,  It  descends  in  a  groove  on  the  inner  surface  of 
the  ramus  of  the  jaw,  in  which  it  is  retained  by  a  process  of  6broua  membrane. 
It  supplies  the  cutaneous  surface  of  the  Mylohyoid  mnscle,  and  the  anterior 
belly  of  the  Digastric,  occasionally  eending  one  or  two  filament*  to  the  sob- 
maxillary  gluiid. 

The  dental  hrarvhfa  pupply  the  molar  and  bicuspid  teetb.  Tlioy  correapoad 
in  number  to  tlic  fangs  of  tho-ic  teeth;  each  nerve  entering  the  ori6ce  at  tbe 
point  of  the  fang,  and  supplying  the  pulp  of  the  tooth. 

Two  small  ganglia  are  coumxtod  with  the  inferior  maxillary  nerve:  the  oticv 
with  the  trunk  of  the  nerve ;  and  tbo  submaxillary  vith  its  lingufd  branch,  tbe 
^gustatory. 

Otto  Gakolion. 

The  Olie  Ganglion  (Arnold's)  (Fig.  84«),  is  a  small,  oval-shaped,  tlsttenfld 
ganglion,  of  a  reddiah<gray  color,  situatod  immediately  below  the  foraaeii 


Fig.  34C.--Th(!  Olic  Ganelion  iiij  jt«  Itmnvlieg. 
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tovalo,  on  the  inner  surface  of  the  inferior  maxillary  nerve,  and  round  the  origin 
of  the  internal  pterygoid  nerve.  It  is  in  relation,  externally,  with  the  trunk  flf 
the  inferior  maxillary  nerve,  at  the  point  where  the  motor  root  Joioa  tbo  ataaort 
portion ;  intemaUy,  with  ibo  cartilaginous  part  of  the  Kustachiun  tube,  and  tl« 
origin  oi  the  Tensor  Palati  muscle ;  behind  it,  is  the  middle  meningoal  aiur;. 
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Branches  0/ eommunication.  This  ganglion  is  connected  witli  the  inferior 
maxillary  nerve,  and  its  internal  pterygoid  brancli,  by  two  or  tbree  abort,  deli- 
cate filaments,  and  also  wilb  the  auric ulo- temporal  nerve;  from  the  Ibruier  it 
obtains  its  motor ;  from  the  latter,  its  seuiwry  root ;  its  communication  with 
the  ayropathetio  being  efifcctcd  by  a  filament  from  the  plexus  surrounding  the 
middle  meningeal  artery.  This  ganglion  also  communicates  with  the  glo^o- 
ph.-iryngeal  and  facial  nervea,  through  the  small  pecro<ial  nerve  continucM  from 
the  tympuniu  plexus. 

Ita  hrancJi^tt  <>/  ilistrihution  are  a  filament  to  the  Tensor  Tympani,  and  one  lo 
the  Tensor  Palati.  The  former  passes  backwards,  on  the  outer  side  of  the 
Kastachian  tube;  the  latter  arises  from  the  gaQgliou,  near  the  origin  of  the  in- 
ternal pterygoid  nerve,  and  passes  forwards. 

Submaxillary  Ganqlion. 

The  Submaxillary  Ganglion  (Fig.  844)  is  of  small  size,  circolnr  in  form,  and 
situated  above  the  deep  portion  of  the  submaxillary  gland,  near  the  posterior 
border  of  the  Mylo-hyoid  muscle,  being  connected  by  filaments  with  the  lower 
border  of  the  gustatory  nerve. 

Branches  of  emnmunicaiion.  Tliis  ganglion  is  connected  with  the  gustatoi^ 
nerve  by  a  lew  filaments  which  join  it  soparalcly,  at  ita  fore  and  liaek  part.  It 
a!ao  receives  a  branch  trom  the  chorrla  tympani,  by  which  it  communicates  with 
the  facial ;  and  communicatea  wltli  tlie  sympathetic  by  filnmeata  from  the  nervi 
molles — the  sympaihetio  plexns  around  the  facial  artery. 

Branches  of  distribution.  These  are  five  or  six  in  number;  ihey  arise  from 
the  lower  part  of  the  ganglion,  and  supply  the  mucous  membrane  of  the  mouth 
and  Wharton's  dnct,  some  being  lost  in  the  submaxillary  gland.  According  to 
Meckel,  a  branch  from  this  ganglion  occasionally  descends  in  front  of  the  llyo- 
gloesus  muscle,  and,  afler  Joining  with  one  from  the  hypoglossal,  passes  to  the 
Gcnio-hyo-glossos  muscle. 

Eighth  Pair. 

The  Eighth  Fair  coDsist^  of  three  nerves,  the  glosso-pharyngeat,  paeumogaa- 
triti,  and  spinal  accessory. 

The  OIosM-phnryrvfeal  Nervt  is  distributed,  as  its  name  implies,  to  the  tongue 
and  pharynx,  being  the  nerve  of  sensation  to  the  mui:ous  membrane  of  the 
pharynx,  fauces,  and  tonsil;  of  motion  to  the 
pharrngeal  muscles;  and  a  special  nerve  of  taste 
in  all  the  parts  of  the  tongue  to  which  it  ifl  distri- 
buted. It  i.s  the  smalle!4t  of  the  three  divisions  of 
the  eighth  pair,  and  arisen  by  three  or  four  fila- 
ments, closely  utinnected  together^  from  the  upper 
part  of  the  mwlulla  oblongata,  immediately  behind 
the  olivary  body. 

Its  deep  oriffin  may  be  traced  through  the  fasci- 
culi of  the  lateral  tract,  to  a  nucleus  of  gray  matter 
at  the  lower  part  of  the  fioor  of  the  lourth  ven- 
tricle, external  to  the  fa.<tcieuli  torctes.  From  its 
superficial  oriuin,  it  passes  outwards  across  the 
fiocculuA,  and  leaves  the  skull  at  the  central  part 
of  the  jugular  foramen,  in  a  separate  sheath  of  the  dura  mater  and  arachnoid, 
in  ixoat  of  the  pneumogastric  and  spinal  aoce»)ory  nerves.  In  its  passage 
through  the  jugular  foramen,  it  grooves  the  lower  border  of  the  petrous  por- 
tion of  the  tem[>oraI  bone;  and,  at  it*  exit  from  the  skull,  passes  forwards 
between  the  jugular  vein  and  internal  carotid  artery,  and  descends  in  front  of 
the  latter  veaisel,  and  beneath  the  styloid  process  antl  the  muscles  connected 
vith  it,  to  the  lower  border  of  the  Stylo-pbaryugeus.  The  nerve  now  curves 
40 
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inwaMK.  forming  an  arch  on  tho  side  of  tiid  nuck,  and  lying  upon  the  Stylo. 
pharyiiguua  and  ilia  MitUilo  Consiriutor  oC  thu  pharynx,  above  the  superior 

Inrviigi^^l  nerv6.  UtbeDpMMi 

Pig.  a48.— Coarae  and  DUrribuiioD  of  tbe  Eighili  Pair      beneath  the  Uyo-gloasna,  ami 

"'  ^*'"'-'*-  18  finally  distributed  to  the  mu- 

cous  membraue  of  the  faucea, 
and  base  of  tho  tongnc,  the 
mucous  glands  of  the  mouth 
and  toDsiT. 

In  passing  throngh  the  jngti- 
lar  roruinon,  the  ucrve  pre&eatt, 
in  succession,  two  gangltfonn 
enlargements.  Tbe  superior, 
the  .smaller,  is  called  theyiiyo- 
lar  gattijiion^  the  inferior  ud 
larger  the  yttrous  ^ntjlioOf  at 
tho  ganglion  of  Anderecb. 

The  rfii;«*ri*dr,  or  jufjular  jon- 
^Umij  is  :>iluatcd  iu  the  u[i|Kfr 
part  of  the  groove  in  which 
the  nerve  is  Imlged  daring  \\* 
passage  through  the  jagulir 
foramen.  It  is  of  very  Hnall 
size,  and  involves  ouly  the 
outer  side  of  the  trunk  uf  tbe 
nerve,  a  small  fasciculus,  pul- 
ing bpyond  it,  which  ii  sot 
oonnccCcd  directly  with  iu 

Tho  inferior^  or  petrmit  gaih 
ffh't>n,  is  tdtuated  in  a  deprw- 
sioD  in  the  lower  border  of  tJi« 
tieiroiis  portion  orthetom|>(H«l 
none;  it  is  larger  ihati  ihc  for- 
mer, and  involves  the  whole 
ofihefibresof  the  nerve.  Frwa 
this  ganglion  arise  those  flW- 
mentawhicb connect  theglono* 
pliaryngeal  with  other  nerrca 
at  the  b&jeotthe  skull. 

/Is  brandies  o/  eommuntfatiM 
are'  with  the  pneumogastrie, 
sympitthetic,  ana  facial,  asd  the 
tympanic  branch. 

The  branches  to  the  pneuwfr 
gastric  are  two  filaments,  oae 
to  iu  auricular  branch,  and^M 
to  the  upper  ganglioa  of  tiw 
pncumogaFiiric. 

The  branch  to  the  -ivnipa- 
thetic  is  connected  with  ti)« 
8ui»'rior  cervical  gaoglioa. 

The  branch  of  commuoica- 
tion  with  the  facial  f^ieHbnlo 
the  posterior  "belly  of  the  Bigastric.  It  arises  from  the  trunk  of  the  nerve  belov 
the  Jwtrous  ganglion,  and  joins  the  facial  just  after  its  exit  from  the  strl»-ina»- 
toid  foramen. 

Tbe  lynpanic  branch  (Jacobson'«  nerve)  arises  from  the  petroua  ganglioa, ; 
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enters  a  small  bony  cannl  at  the  base  of  the  petrous  portion  of  the  temporal 
bone ;  the  lower  opening  of  which  is  siluatea  on  the  bony  ridge  which  sepa* 
ratcA  the  carotid  cuual  from  the  ju^^ular  fossa.  JacobsoD's  nerve  ascends  to  the 
lympanura,  enters  that  cavity  by  an  aperture  in  its  floor  close  to  the  inner  wall, 
and  divides  into  three  branches,  which  are  contained  in  groove*  upon  the  sur- 
face of  the  promontory. 

Its  hrancnes  ^/  distrimtiion  are,  ono  to  the  fenestra  rotunda,  one  to  the  fenestra 
ovalis,  and  one  to  the  lining  membrane  of  the  Eustachian  tube  and  lymjwinura. 

Its  branches  of  communication  are  three,  and  otjcupy  separate  grooves  on  the 
surface  of  the  promontory.  One  of  these  arches  forwards  and  downwards  to 
the  carotid  oonal  to  join  the  carotid  plexus.  A  second  runs  vertically  upwards 
to  join  the  greater  auporflcial  petrosal  nerve,  a.H  it  lies  in  the  hiatus  lallopii. 
The  third  branch,  the  lesser  petrosal,  runs  upwards  and  forwards  towards  ibe 
anterior  surface  of  the  petrous  bone,  and  pas.'^es  through  a  small  aperture  in 
the  sphenoid  and  temporal  bones,  to  the  exterior  of  the  skull,  where  it  joins  the 
otio  ganglion.  This  nerve,  in  its  course  through  the  temporal  bone,  passes  by 
the  gaoBlionie  enlargement  of  the  faeial,  and  liaa  a  connecting  filament  with  iu 

The  branches  of  the  g1o.<iso- pharyngeal  nerve  are  the  carotid,  pharyngeal, 
muscular,  tonsillar,  and  Ungual. 

The  car'iiifi  ftranches  descend  along  the  trunk  of  the  internal  carotid  arlerv  aa 
far  as  its  point  of  bifurcation,  communicating  with  the  pharyngeal  branch  of 
the  pneumogastric,  and  with  branches  of  tlie  Bvmpathetio. 

Tno  pKaryn^fal  branch^  are  three  or  four  filaments  whioh  nnite  opposite  the 
Middle  Constrictor  of  the  pharynx  with  the  pharyngeal  branches  of  the  pneu- 
mogastric, superior  laryngeal,  and  sympaihetie  nerves,  to  form  the  pharyngeal 
plexus,  brancnes  from  which  perforate  the  muscular  coat  of  the  pharynx  to 
supply  tlie  mucous  membrane. 

The  mxiecular  branciica  arc  distributed  to  tho  Stylo-pharyngouB. 

The  tansiilar  hranchea  supply  the  tonsil,  forming  a  ploxuit  (circulus  tonsil- 
laris) around  this  body,  from  which  branches  are  distributed  to  the  soft  palate 
and  fauces,  where  they  anastomose  with  the  palatine  nerves. 

Tho  Ungual  brandnH  are  two  in  imniber;  cue  supplies  the  mucous  membrane 
covering  the  surface  of  ihe*ba5ic  of  the  tongne,  tho  other  perforates  its  substance, 
and  supplies  the  mucous  membrane  and  papilla:  of  the  side  of  the  organ. 

The  Spinal  Accessory  iWrwc  consists  of  two  parLs;  one,  the  aocesaory  part  to 
the  vagus,  and  tho  other  the  spinal  portion. 

Tho  accessory  p(trt,  the  smaller  of  the  two,  arises  by  four  or  five  delicate  fila- 
ments from  the  Intend  tract  of  the  cord  below  the  root?  of  the  vagus;  these 
filaments  may  be  traced  to  a  nucleus  of  gray  matter  at  the  back  of  the  medulla, 
below  the  origin  of  the  ragu:!.  It  joins,  in  the  jugular  foramen,  with  the  upper 
ganglion  of  the  vagua  by  bne  or  two  filaments,  and  is  continued  into  the  vagus 
below  the  second  ganglion.  It  gives  branches  to  the  pharyngeal  and  superior 
laryngeal  branches  of  the  vagus. 

The  sjnnrti  poriion,  firm  in  texture,  arises  by  neveral  filaments  from  the  lateral 
tract  of  the  cord,  as  low  down  as  the  sixth  cervical  nerve;  the  fibres  pierce  tho 
tract,  and  are  connected  with  the  anterior  horn  of  the  gray  matter  of  the  cord. 
This  portion  of  the  nerve  ascends  between  the  ligamentum  denticulatum  and 
the  posterior  roots  of  the  spinal  nervoti,  enters  the  skull  through  the  foramen 
magnum,  and  is  then  directed  outwards  to  the  jngular  foramen,  through  which 
it  passes,  lying  in  the  Mime  sheath  as  the  pneumogu.*>tric,  separated  from  it  by 
a  fold  of  tlie  arachnoid,  and  is  here  connectwl  with  the  aece*»ory  portion.  At 
its  exii  from  the  jugular  foramen,  it  passes  backwards  behind  the  internal  jugu- 
lar vein,  and  descends  obliquely  behind  the  Digastric  and  Stylo-hyoid  muscles 
to  the  upper  part  of  the  Stc mo- mastoid.  It  pierces  that  muscle,  and  passes 
obliquely  across  the  suboccipital  triangle,  to  terminate  in  the  deep  surface  of 
the  Trapezius.  This  nerve  gives  several  branches  to  the  Ster no- mastoid  during 
its  passage  through  it,  and  joins  iu  ila  subs^iauce  with  branches  from  the  third 


k 


CS8 


OBAKIAL   NEUVBS. 


cervical.  In  ihe  occipital  triangle  it  joins  with  thtt  second  aod  third  v«rvi 
nerves,  and  assists  in  tho  formation  of  the  cervical  plexus,  and  occasionally  uf 
the  great  auricular  nerve.  On  the  front  of  the  Trapezius,  it  is  reinforced  bv 
branubes  from  thu  third,  fourth,  and  lifth  cervical  nurvus,  joinn  vriih  the  poste- 
rior branches  of  the  spinal  nervoit,  and  ia  distributed  to  the  Trapezius,  «onH 
filaments  ascending  and  others  descending  in  the  substance  of  the  mu&cle  as  £u 
as  its  inferior  angle. 

The  Pneumo'jagtric  Nerve  {nervtu  vagus,  or  par  vagum),  one  of  the  thrw 
diviifioDs  of  the  eighth  pair,  has  a  more  exieusive  distribuiioD  than  any  of  tk' 
other  cranial  nerves,  passing  through  the  neck  and  thorax  to  the  upper  nirtnf 
the  abdomen.  It  is  oorapofled  of  both  motor  and  sensitive  61ament«.  It  sup- 
plies the  organs  of  voicii  and  respiration  with  motor  and  sensitive  fibres;  and 
the  pharynx,  oesophagus,  stomach,  and  heart  with  motor  ioilucncc.  Its  tuftr- 
Jicial  orifjin  is  by  eight  or  ten  filameots  from  the  lateral  tract  imiiiedialcl/ 
behind  the  olivary  body  and  below  the  glofwo-pbaryngcal;  its  fibres  may,  how- 
ever, be  traced  deeply  through  the  fasciculi  of  the  medulla,  to  terminate  Id  a 
gray  nuuleus  noar  the  lower  part  of  the  floor  of  the  fourth  ventricle.  Tfa« 
ftlnmoQts  become  uniiod,  and  form  a  flat  cord,  which  passes  outwards  acrou 
thedocculuato  the  jugular  foramen,  through  wliicb  it  emerges  from  tbecraniani. 
In  passing  through  this  opcniug,  the  pnuumogastric  accompanies  the  Fpinal 
accessory,  being  contained  in  the  same  sheath  of  dura  mater  with  it,  a  mecB- 
brauous  septum  separating  it  from  the  glosso-pharyngenl,  wbich  lies  iu  froDt 
The  nerve  in  this  fiituation  presents  a  well-marked  ganglionic  enlargement, 
which  is  called  yanglionjuguuire,  or  the  ganglion  of  Out  root  of  the  pnewnvoymirit: 
to  it  the  accessory  part  of  the  spinal  accessory  nerve  is  connected.  After  tbe 
exit  of  the  nerve  irom  the  jugular  foramen,  a  second  ganglilbrm  swelling  is 
formed  upon  it,  called  the  gan'jlion  in/erius,  or  the  ganglion  of  the  trtink  of  thmrrvr: 
below  which  it  is  again  joined  by  filaments  from  the  accetaorif  nerve.  The 
nerve  passes  vertically  down  the  neck  within  the  sbeatli  of  the  carotid  resnls, 
lying  between  the  internal  carotid  artery  and  internal  jugular  vein  as  liir  ai 
the  thyroid  cartilage,  and  then  between  the  same  vein  and  the  common  carotid 
lo  the  root  of  the  neck.  Here  the  course  of  the  nerve  becomes  different  on  tlic 
two  sides  of  the  body. 

On  the  rOfhi  si'te,  tlie  nerve  passes  across  the  subclavian  artery  between  it 
and  the  subclavian  vein,  and  desoends  by  the  side  of  the  trachea  to  the  back 

Eof  the  root  of  the  lung,  where  it  spreads  out  in  a  plexiform  netwoHc 
tenor  pulmonary),  from  the  lower  part  of  wliich  two  cords  desoetid  ttpoa 
ooBOpfaagUB,  on  which  tliey  divide,  forming,  with  branches  from  theoppoeils 
nerve,  the  oesophageal  plexus ;  beiow,  these  branchefl  are  oollooted  into  a  single 
cord,  which  runs  along  the  back  part  of  the  oesophagus,  enters  the  abdomen, 
and  is  distributed  to  the  posterior  surface  of  the  stomach,  joining  the  left  tddo 
of  the  cceliac  plexus,  and  the  splenic  plexus. 

On  the  left  rn'rie,  the  pni>umoga$trin  nerve  entera  the  chest  between  the  IcA 
oarotid  and  sub<davtan  artcric:*,  behind  the  lefl  innominate  vein.  It  oroaw  the 
•arch  of  the  aorta,  and  descends  behind  the  root  of  the  left  lung  and  mloog  lb* 
anterior  surface  of  the  cesophagus  to  the  stomach,  distributing  branches  ota 
iu  anterior  surface,  some  extending  over  the  great  eni-rle-BtK,  and  othen  along 
the  leaser  curvature.  Filaments  from  these  latter  branches  enter  the  gartto* 
hepatto  omentum,  and  join  the  left;  hepntio  plexus. 

The  ganglion  of  the  n)ot  is  of  a  grayi-h  color,  circular  in  form,  about  W» 
lines  in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifUi  iwrre. 

Cannecting  brandies.  To  this  ganglion  the  accessory  purtion  of  the  spioal 
accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  an  aoa*- 
tomotie  twig  with  the  petrous  ganglionof  the  glosso-pharyngeal.  with  tbe&uu) 
nerve  by  means  of  the  auricular  branch,  and  with  the  sympathetic  by  bm  ~~ 
of  an  ascending  filament  from  the  superior  cervical  gani>lion. 

The  tjauffUon  of  ihe  trunk  ^inferior)  is  a  plexiform  uord,  cylindrical  in  la 
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of  B  redJisli  color,  and  about  an  inch  in  length ;  it  involves  the  whole  of  tlie 
fibrea  of  the  nerve,  except  liic  portion  of  the  nerve  derived  from  the  npiual 
accessory,  which  blends  with  the  nerve  beyond  the  ganglion. 

Omnecting  branchea.  This  ganglion  is  connected  with  the  hypoglosfal,  the 
superior  cervical  ganglion  of  the  sympathetic,  and  the  loojj  between  the  first 
and  second  cervical  nerves. 


The  hrandtea  of  thf  jmrtintoijajitrie  arc — 
In  the  jugular  fossa 

In  the  neck 


In  the  thorax 

In  the  abdomen      . 


Auricular. 

Phiiryngeal. 
Superior  laryngeal. 
Recurrent  larj-ngeal. 
Cervical  cardiac. 
Thoracic  canliac. 
Anterior  pulmonary. 
Posterior  pulmonary. 
(Esophageal. 
Gastric. 


The  auricular  branch  (Aruold'ft)  arises  from  the  ganglion  of  the  root,  and  ts 
joined  soon  after  iis  origin  by  a  filameut  from  tlio  glosso-pharyngeal ;  ii  cnv-iseH 
the  jugular  fos.sa  to  an  opening  near  the  root  of  the  styloiti  process.  Travers- 
ing the  substance  of  the  temporal  boue,  it  crosses  the  atiutedaotus  Fallopii 
about  two  lines  above  its  termination  at  the  stylo-mastoid  foramen;  it  hero 
givea  off  an  ascending  branch,  whiub  joins  the  facial,  aud  a  descending  branch, 
which  anaatomaies  with  the  posterior  auricular  branch  of  the  same  nerve:  tlie 
continuation  of  the  nerve  reaches  the  aurtkce  between  the  mastoid  process  and 
the  external  auditory  meatuis,  and  auppliea  the  integument  at  the  back  part  of 
the  pinna. 

The  phartjn^mi  AroTwA,  the  principal  motor  nerve  of  the  pharynx  and  soft 
palate,  ari*33  from  the  upper  part  of  the  inferior  ganglion  of  the  pneumogaslrie, 
receiving  a  filameut  from  the  accessory  portion  of  the  spinal  accessory;  it 
passes  across  the  ittternal  carotid  artery  (in  front  or  buhindX  to  iho  upper  border 
of  the  Middle  Constrictor,  where  it  divides  into  numerous  filaments,  w*hich 
anastomose  with  those  from  the  glosso-pharyngeal,  sniicrior  laryngeal,  and 
sympathetic,  to  form  the  pharyngeal  plexus,  from  which  branches  are  distributed 
to  the  muscles  and  mucous  membrane  of  the  pharynx.  As  this  nerve  crosses 
the  internal  carotid,  some  Qlainents  are  diMributcd,  together  with  those  Irom 
the  gloeso- pharyngeal,  upon  the  wall  of  this  vessel. 

The  SHjterior  larywfttd  is  the  uervo  of  seniiatiou  to  the  larynx.  It  is  latter 
than  the  preceding,  and  arises  from  the  middle  of  the  inferior  ganglion  of  tho 
pueumogastrio.  It  dcfwonds,  by  tho  side  of  the  pharynx,  behind  the  internal 
carotid,  where  it  divides  into  two  branches,  the  external  and  internal  laryngeal. 

The  external  laryngeal  branch,  the  smaller,  descends  by  the  side  of  ihe 
larynx,  beneath  tho  .Ster no-thyroid,  to  supply  the  Crico-thyroid  muscle  and  the 
thyroid  gland.  It  gives  brauohes  to  the  pharyngeal  plexus,  and  the  Inferior 
Constrictor,  and  communicates  with  the  superior  cardiac  nerve,  behind  the 
common  carotid. 

The  internal  laryngeal  hranoh  desoend.s  to  the  opening  in  tho  thyrohyoid 
membrane,  through  which  it  pasaea  with  tho  superior  laryngeal  artor^',  and  i-4 
distributed  to  the  mucous  membrane  of  the  larynx,  and  the  Arytenoid  muscle, 
anastomosing  with  the  recurrent  laryngeal. 

Tho  branches  to  the  mucous  membrane  are  digtribute<l,  some  tn  front,  to  the 
epiglottis,  the  base  of  the  tuugue  and  the  epiglottidean  glands;  while  others 
uaas  backwards,  in  the  arytono-epiglottidean  fold,  to  supply  the  mucous  mem- 
urane  surrounding  the  sup<^ri(>r  orifice  of  the  larynx,  as  well  as  the  membrane 
which  lines  the  cavity  of  the  larynx  as  low  down  as  the  vocal  chord. 


MO 


CUANIAL   KERTES. 


The  filament  to  the  Arytenoid  muscle  \i  distributed  partly  to  it,  and  )»TtIjr 
to  ttic  mucous  lining  of  ihe  larynx. 

The  filament  which  joins  with  the  recurrent  laryngeal,  de*ccnd»  bcn«ath  Ui4 
mucous  membraae  ou  the  posterior  surface  of  the  laryux,  bvliind  th«  lateral 
part  of  the  thyroid  cartilage,  wbcro  cbo  two  nerves  booornc  utiitud. 

The  inferior  or  recurrmt  laiyngcal,  so  called  from  lU  reflected  course,  U  l\a 
moior  nerve  of  the  larynx.  It  arises  on  the  right  side,  in  front  of  the  sub- 
clavian artery:  winds  from  before  backwards  round  that  veBscI,  and  aMendi 
obliquely  to  the  side  of  tbe  Iraubea,  beliind  the  common  carotid  aiid  tnfetior 
thyroid  arteries.  On  the  lofl  side,  it  arises  in  front  of  the  arch  of  the  aorta, 
and  winds  from  before  backwards  round  the  aorta  at  the  point  where  tbe 
obliterutud  remains  of  the  ductus  arteriosus  ore  conneoted  with  it,  and  tiicD 
ascends  to  tho  side  of  the  trachea.  The  nerves  on  both  sides  ascend  in  tlie 
groove  between  the  trachea  and  oesophagus,  and,  passing  under  tbe  lower 
border  of  tlio  Inferior  Constrictor  muscle,  enter  the  larynx  behind  the  articu- 
lation of  the  inferior  coma  of  the  thyroid  cartilage  with  the  cricoid,  being 
distributed  to  all  the  moscles  of  the  larynx,  exeepliog  the  Crlco-tbyroid,  un 
joining  with  the  sufienor  laryngeal. 

The  recurrent  laryngeal,  "as  it  winds  round  the  subclavian  artery  and  aom, 
gives  off  several  cardiac  filaments,  which  unite  with  cardiac  branches  from  ibc 
pncumogaHirio  and  Hyiripnthetic.  As  it  ascends  in  the  neck,  it  gives  off  ocfo- 
phageal  branchn^,  more  numerous  on  the  \e(t  than  on  the  right  side,  wbicit 
supply  the  mucous  membrane  and  muscular  coat  of  the  cesophagus;  Iracbetl 
braucoes  to  the  mucous  membrane  and  muscular  fibres  of  the  trachea;  and  some 
pharyngeal  illarnenls  to  the  Inferior  Constrictor  of  tbe  pharynx. 

The  cervical  cardiac  hraiiches,  two  or  three  in  number,  arise  from  the  pneomo- 
gasiric,  at  the  upper  and  lower  part  of  the  neck. 

The  superior  branches  are  smail,  and  coutuuuicate  with  the  cardiac  bnuicbsi 
of  the  sympathetic,  and  with  tho  great  cardiac  plexus. 

Tbe  inferior  cardiac  branches,  one  on  each  side,  arise  at  tho  lower  part  of  tbit 
neck,  just  above  the  first  rib.  On  the  right  side,  this  branch  passes  in  fVont 
of  the  artcria  innominat-*,  and  anastomoses  with  the  superior  cardiac  nerve. 
On  tbe  lefl  side,  it  passes  in  front  of  the  arch  of  the  aorta,  and  anaslomoMii 
either  with  tbe  superior  cardiac  nerve,  or  with  tbe  cardiac  plexua. 

The  tlioracic  cantiae  brancfies,  on  the  right  side,  arise  from  tho  trunk  of  tbfl 
pneumogastric,  as  it  lies  by  the  si\je  of  the  trachea:  passing  inwards,  ther 
terminate  in  the  deep  cardiac  plexus.  On  the  left  side,  tney  arise  from  the  Int 
lecurrent  laryngeal  nerve. 

Tho  anirrior  jmlmonarr/  hratu-hf^,  two  or  three  in  number,  and  of  small  siai^ 
are  distributed  on  the  anterior  aspect  of  the  root  of  the  lungs.  They  join  with 
filaments  from  the  sympathetic,  and  form  the  anterior  pulmonary  plexus. 

The  poaierior  puhitonarf/ bratiches,  moro  numerous  and  larger  than  the  aDt^ 
rior,  are  distributed  on  the  posterior  aspect  of  tbe  root  of  Ine  Jung:  they  ire 
joined  by  filaments  from  the  third  aod  fourth  thoracic  ganglia  of  tho  srnipa- 
thelic,  and  form  the  posterior  pulmonary  plexus.  Branche--;  from  both  plexiMei 
accompany  the  ramilications  of  the  air-tubes  through  the  substance  of  the  Iud^a 

The  assojiliatjcal  hraneftes  aro  given  oil'  from  the  pneumogastric  bulb  abo\-eft&tl 
below  tho  pulmonary  branoheB.  The  latter  arc  the  more  numerous  and  largest 
They  form,  together  with  branches  Ixom  the  opposite  nerve,  the  oasophi^flil 
plexus. 

The  ga.-'iric  hrarKhes  are  the  terminal  filaments  of  the  pneumogastric  nerve. 
The  nerve  on  the  right  side  is  di:4tribuied  to  the  posterior  surface  of  the 
stomach,  and  joins  the  lufl  aide  of  tho  ccolioc  plexus,  and  tha  aplenio  plextu. 
The  nerve  on  the  lefl  side  is  distributed  over  tbe  anterior  aurfaoe  of  the 
stomach,  some  filaments  passing  across  the  groat  eul-de-»ae^  and  others  along  th« 
lesser  curvature.  They  unite  with  branches  of  the  right  nerve  and  sympatMCtc, 
some  iilaments  pa^^sing  through  the  lesser  omentum  to  the  leA  bepattc  ploxu. 
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For  the  following  brief  account  of  the  most  recent  views  relating  to  the  origin 
of  the  cranial  nerTea,  the  editor  is  indebted  to  his  friend  Mr.  Lockhart  Clarke : — 

The  third  cerebral  nerve  arises  chieBy  from  two  large  masses  of  gray  sub- 
stance at  the  floor  of  the  iter  e  tertio  ad  quartum  ventriculum  beneath  the 
corpora  quadrigemina. 

The  fourth  arises  from  two  nuclei  at  the  floor  of  the  iter  e  tertio  ad  quartum 
ventriculum,  and  from  the  valve  of  Vieussens,  where  the  opposite  nerves  decus- 
eate  each  other. 

The  large  roots  of  the  fifth  or  trigeminal  arise  chiefly  from  the  gray  tubercles 
of  Bolando,  or  the  upper  expanded  extremities  of  the  posterior  gray  horns  of 
the  spinal  cord ;  the  small  or  motor  roots  arise  from  two  masses  of  large,  multi- 
polar cells  situated  each  on  the  inner  side,  and  close  to  the  gray  tubercle,' and 
intimately  connected  with  it. 

The  sixth  nerve  arises  in  common  with  the  facial  from  the  gray  substance 
of  the /asciculiu  teres  on  the  floor  of  the  fourth  ventricle. 

The  facial  nerve  has  two  origins:  1.  From  the  gray  substance  of  the  fasd- 
eulus  teres  on  the  floor  of  the  fourth  ventricle.  2.  From  the  nucleus  of  the 
motor  root  of  the  trigeminus;  between  these  two  origins  it  forms  a  loop  along 
the  floor  of  the  ventricle. 

The  auditory  nerve  has  three  origins:  1.  From  the  superior  vermiform 
pTocesa  of  the  cerebellum ;  2  and  3.  From  the  inner  and  outer  auditory  nuclei 
formed  chiefly  by  the  gray  substance  of  the  posterior  pyramid  and  restiform 
body. 

The  vagus  and  glossop-haryngeal  nerves  have  each  two  origins:  1.  From  a 
special  nucleus  in  the  floor  of  the  fourth  ventricle.  2.  From  the  anterior  or 
motor  part  of  the  medulla. 

The  spinal  accessory  nerve  has  three  origins;  1.  The  lower  roots  from  the 
anterior  gray  horn  of  the  spinal  cord  in  common  with  the  motor  roots  of  the 
cervical  nerves.  2.  From  the  gray  nucleus  of  the  hypoglossal  nerve.  8.  From 
a  special  nucleus  behind  the  central  canal  of  the  medulla  oblongata. 


For  Tarther  inrormation  on  tbo  orirnn  of  these  nerrCB,  and  on  the  connection  between  their 
aeveral  nuclei,  see  Mr.  Lockhart  Clarke's  memoir  "On  the  Intimate  mracture  of  the  lirain,"  1st 
and  2d  Ser.  Phil.  Trans.  1H58  and  1868. 

For  fnller  detail  concerning  the  Cranial  Nerves,  the  student  ma;  refer  to  F.  Arnold's  "  Iconea 
Nerromm  Capitis." 


The  Spinal  Nerves. 


TEESpinal  Kerveyjtre  so  called,  iMicauso  lliey  take  their  origin  from  tko 
spinal  cord,  ami  are  tratismittod  thron^h  the  intervertebral  foramina  on  eiiber 
side  of  tl»e  spinal  column.  There  are  thirlyone  pairs  of  spinal  nerves,  wbich 
are  arranged  into  the  following  groups,  oorrcaponding  to  the  regioaof  tbespiaa 
through  which  they  pa-w : — 

Cervical  ...        8  pairs. 

Dorsal  .         .  12      " 

Lumbar  .         .        .        6     " 

Sacral  .        .        .        6     " 

Coccygeal  .        .        .        1     " 

It  will  he  observed,  that  each  group  of  nerves  corresponds  in  number  with 
the  vertebra  In  that  region,  except  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  roots,  an  anterior,  or  motor  root,  and  a  par 
terior,  or  aenaory  root. 

Roots  or  the  Spinal  Nsrvbs. 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  series  of  formmit 
on  the  an  tcro- 1  literal  column  of  the  Kpiiial  cord,  gradually  approaching  towuda 
the  anlorior  median  fissure  a.s  tlicy  descend. 

The  tibres  uf  tliu  aniurior  ruut.<,  according  to  the  researoheu  of  Mr.  Lookban 
Clarke,  are  attached  to  the  anterior  part  of  the  an lero- lateral  column ;  and,  after 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the 
gray  suUstance,  where  their  fibrils  oroaa  each  other  and  diverge  in  alldircctiong, 
uke  the  expanded  hain»  of  a  brush,  some  of  them  running  more  or  less  loon* 
tudinaliy  upwards  atid  downwards,  and  others  decuflsaiing  with  those  of  ua 
opposite  side  through  the  anterior  commissure  in  front  of  the  central  cua). 
Kulliker  states  that  many  fibres  of  the  anterior  root  enter  the  lateral  column  m 
the  same  side,  where,  turning  upwarth,  they  pursue  their  course  oa  longitudinal 
fibres.  In  other  respects,  the  description  of  the  origin  of  the  anterior  roots  by 
these  observers  is  very  similar. 

The/wjfer/flr  roots  are  all  attached  immediately  to  the  posterior  white  colamM 
onlv  ;  but  some  of  them  pass  through  the  gray  substauee  into  both  the  Literal 
and  anterior  white  columns.  Within  the  gray  sulisLanoe,  they  ran,  loogi' 
tudinaliy,  upwards  and  downwards,  transversely,  through  the  posterior  40ia* 
missure  to  the  oppo.s>te  side,  and  into  tlie  anterior  columu  of  their  own  aide. 

The  [wsterior  To<it3  of  the  nerves  are  larger,  but  the  individual  filameota  its 
iiner  and  more  delicate  than  those  of  the  anterior.  As  their  component  £briU 
pass  outwards,  towards  the  aperture  in  the  dura  nialer,  they  coalesce  into  ivu 
bundles,  receive  a  tubular  sheath  from  that  membrane,  and  enter  tlie  gati^Uoo 
which  is  developed  upon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forma  an  exception  to  ihesa 
characters.  It  is  smaller  than  the  anterior,  has  frequently  no  eanglion  tie- 
votopod  upon  it,  and,  when  the  ganglion  exists,  it  is  oiteu.  situated  within  ths 
dura  mater. 

The  anterior  roots  are  the  smaller  of  the  two,  devoid  of  any  gangliooio  en- 
largement, and  their  cumpoueut  fibrils  are  collected  into  two  bundles,  near  tht 
iutcrvsricbral  foramina. 
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Oanolia  of  the  Spinal  Nebtss. 

Ganglion  is  developed  upon  the  posterior  root  of  each  of  the  spinal  nerves. 

ictte  ganglia  are  of  an  oval  form,  and  of  a  reddish  color ;  they  bear  a  pro- 
portion iu  size  to  the  nerved  upon  which  they  are  formed,  and  are  placed  in  the 
intervertebral  foramina,  external  to  the  point  where  the  nerves  perforate  the 
dura  mater.  Each  ganglion  is  bifid  internally,  where  it  is  joined  by  the  two 
bandies  of  the  posterior  root,  the  two  portions  being  united  into  a  single  maaa 
externally.  The  ganglia  upon  the  first  and  second  cervical  nerves  form  an  ox- 
ceplion  to  these  characters,  being  placed  on  the  arches  of  the  vertebrse  over 
which  tlio  norvca  pass.  The  ganglia,  also,  of  the  sacral  nerves  are  placed  within 
the  spinal  canal ;  and  that  on  the  coccygeal  nerve,  also  in  the  canal  about  the 
middle  of  its  posterior  root.  Immediately  beyond  the  ganglion,  the  two  roots 
ooalesoe,  their  fibres  intermingle,  and  the  trunk  thus  formed  passes  ont  of  the 
intervertebral  foramen,  and  divides  into  an  anterior  branch,  for  the  supply  of 
the  anterior  part  of  ilio  body ;  and  a  posterior  branoh  for  the  posterior  part, 
each  branch  containing  fibres  from  both  roots. 

The  aiUrrior  braivches  of  Ok  spmal  nerves  supply  the  parts  of  the  body  in  front 
of  the  spine,  including  the  limns.  They  are  for  the  most  part  larger  than  the 
posterior  branches;  this  increase  of  size  being  proportioned  to  the  larger  ex- 
lent  of  atraotures  they  are  required  to  supply.  Kuoh  branch  is  connected  by 
slender  filaments  with  the  aympathetic.  In  the  dorsal  region,  the  anterior 
branches  of  the  spinal  nerves  are  completely  separate  from  each  other,  and  are 
uniform  in  their  distribution  ;  but  in  the  cervical,  lumbar,  and  sacral  regions, 
they  form  intricate  plexuses  previous  totheir  distribution. 

The  posterior  branches  of  the  spinal  nerws  are  generally  smaller  than  the  an* 
terior;  they  ari.4e  from  the  trunk,  resulting  from  the  union  of  the  roots  in  the 
intervertebral  foramina,  and,  passing  backwards,  divide  into  external  and  in- 
ternal branches,  which  are  distributed  to  the  muscles  and  integument  behind 
the  spine.    The  first  cervical  and  lower  sacral  nerves  are  exceptions  to  these 

tcters. 
e  TDois  of  the  cervical  nervai  increase  in  siae  from  the  first  to  the  fifth,  and 
tben  maintain  the  same  size  to  the  eighth.  The  posterior  roots  bear  a  proportion 
to  the  anterior  a.f  3  to  1,  which  is  much  greater  than  in  any  other  region,  the 
individual  filaments  being  also  much  larger  than  those  of  the  anterior  roots.  la 
direction,  the  roots  of  the  cervical  arc  less  oblique  than  those  of  the  other  spinal 
nerves.  The  first  cervical  nerve  is  directed  a  little  upwards  and  outwards;  the 
aecond  is  horizontal ;  the  others  are  directed  obliquely  downwards  and  outwardsi 
the  lowest  being  the  most  oblique,  and  consequently  longer  than  the  upper,  the 
distance  between  their  piaoe  of  origin  and  their  point  of  exit  from  the  spinal 
canal  never  exceeding  the  depth  of  one  vertebra. 

The  truitk  of  the  first  cervical  nerve  (stifioccipital)  leaves  the  spinal  canal, 
belveea  the  occipital  bone  and  the  posterior  aruh  of  the  atlas ;  the  second  be- 
tween the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis;  and  the  eighth 
(the  last),  betwoen  the  laot  cervical  and  first  dorsal  vertebne. 

Each  nerve,  at  its  exit  from  the  intervertebral  foramen,  divides  into  an  ante- 
rior and  a  posterior  branrh.     The  anterior  branches  of  the  four  upper  cervical 
nerves  form  the  cervical  plexus.    The  anterior  branches  of  the  four  lower  cer- 
ju^^rves,  together  with  the  first  dorsal,  form  the  brachial  plexus. 

^^^  Anterior  Branches  or  the  Cebtical  Nebvks. 

The  anterior  branch  of  the  Jirst^  or  suboccipital  ut-rve.,  is  of  small  aiae.  It  escapes 
from  the  .ipinal  canal,  through  a  groove  upon  the  posterior  arch  of  the  atlas. 
"  I  this  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side  of  the  Bee- 


Cervical  Nerves. 
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tu8  Lateralis.  Aa  it  croasea  the  foramen  in  the  transverse  process  of  llie  atw^ 
it  receives  a  liliuueut  from  tbe  syuipatbetic.  It  tben  descends,  io  from  of  thu 
|)rocess,  to  cummuuitiate  with  au  a&ceudiug  brancL  from  tbe  acco&J  cervhal 
Dervo. 

CoinmunicatiDg  filumeuta  from  tbitj  uerve  join  tbe  pneamogasirtc,  the  hypo- 
glossal and  sympathetic,  and  some  brancbcs  are  distrioutcd  to  tbe  Hec-tus  um- 
riJis,  aud  Ibo  two  Anterior  Itecti.  Accordiog  to  Valuutio,  tbe  anterior  branch 
of  tho  subocoipitjil  also  distributes  filamenta  to  tbe  occipito-atloid  articolatioB, 
aud  luusloid  process  of  the  temporal  boDC. 

The  aiuertjjr  hruJieh  0/ t/ie  second  cervical  nerve  escapes  from  the  spinal  cual, 
between  tbe  posterior  arch  of  tbe  atlas  and  the  lamina  of  ibe  axis,  and,  pusing 
forwards  on  tlio  outer  side  of  the  vertebral  artery,  divides  in  front  of  tbe  Inivr- 
iraiiitvcrijc  mui^clc,  into  an  ascending  branch,  which  joins  tbe  first  cervical ;  wl 
two  descuiiditig  brauches  which  join  the  third. 

The  an/erior  branch  of  //«.'  tiur<l  cervical  nerve  is  double  the  size  of  the  pr«c«l- 
ing.  At  its  exit  from  the  intervertebral  foramen,  it  passes  dowowanU  aud  out- 
wards beneath  the  Stemo- mastoid,  and  divides  into  two  brancbcs-  The  aaceodiog 
branch  joins  the  anterior  division  of  the  second  cervical,  communicates  with  tbe 
Byinputhetio  aud  spinal  aecusHory  nerves,  and  subdivides  into  the  superficial  «er- 
vical,  and  great  auricular  nerves.  The  dt^:jccnding  branch  passes  down  in  frotC 
of  the  Scalenas  Anticus,  anastomoses  with  the  fourth  cervical  oerve,  aud  b** 
cornea  continuous  with  the  clavicular  nerves. 

The  anterior  branch  of  the  fourth  etrvicat  is  of  the  same  size  as  the  preoedini. 
It  receives  a  branch  from  tbe  third,  sends  a  communicating  branch  t^  tbe  fifUi 
cervical,  and,  passing  downwards  and  outwards,  divides  into  uumerotM  fik- 
ments,  which  cross  the  poiitcrior  triangle  of  the  neck,  towards  the  clavicle  tod 
aoromion.  It  u-suatly  gives  a  branch  to  the  phreuic  uerve,  whilst  it  iscoutaiaed 
itt  the  inter-transverse  space. 

The  unicrUir  branches  0/  the  fifth,  sixth,  seventh,  and  eighth  cervical  nBrvm,ue 
remarkable  for  their  largo  size.  They  nro  much  larger  than  the  precediiu 
nerves,  aud  aro  of  equal  size.  Tbey  assist  in  tbe  formaitou  of  the  bnchtu 
plexus. 

Cervical  Flkxts. 

The  Cervical  Plexus  (Fig.  343)  is  formed  by  the  anterior  branches  of  tht 
four  upper  cervical  nerves.  It  \a  situated  in  front  of  the  four  upper  vertabrK. 
resting  upon  the  Levator  Anguli  Scapulte,  and  Scalenus  Mediua  ln^scle^  ud 
covered  in  by  the  Sterno-niastoid. 

Its  branches  may  be  divided  into  two  groups,  superGcial  and  deep,  vliicb 
may  be  thus  arranged  :— 

[  Superficialia  colli. 
Ascending  -7  Auriuularis  magtius. 
(  Occipitalis  minor. 


Superficial 


Descending.    Supra-elavicutor 


(  SternaL 
<  Clavicular. 
[  Acromial. 


Deep 


Internal 


External 


Communicating. 

Muscular. 

Communicans  aouL 

Phrenic 

Communicating. 

Muscular. 


SiTPEBrrciAL  Bhancues  of  thk  CERYiCAt  Pleic^. 

The  Sitpfrficiatis  Colli  arises  from  ihe  second  and  thin!  cervical  nerves, 
round  tbe  posterior  border  of  tbe  Steroo- mastoid  about  its  middle,  aud 
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oftliqaely  forwards  bobind  tbe  external  jugular  vein  to  (be  anterior  border  of 
that  muscle,  perforates  tbc  deep  cervical  laiwiia,  and  divides  beneath  die  Pla- 
tysma  iuto  two  bruucbes,  wbiub  are  distributed  to  tbe  anterior  and  lateral  pans 
of  tbe  neck. 

The  ascendiuff  branch  gives  a  filament,  wbicb  accompaniea  tbe  external  jugu- 
lar Tciu;  it  tbeii  pauses  apward-ii  to  tbe  submaxillary  rej^lon,  and  divides  into 
branches,  some  of  wbicb  form  a  plexus  wiib  tbc  cervical  brunches  of  the  facial 
nerve  beneath  tbe  Platysma ;  others  pierce  that  muscle,  supply  it,  and  are  di*- 
tributed  to  the  integument  of  the  upjwr  half  of  tbe  neck,  at  its  fore  part,  as  bigb 
as  the  chin. 

The  (ieteefviiny  branch  pierces  ibe  Platysma,  and  is  diMributcd  to  the  integu* 
ment  of  the  side  and  front  of  the  neck,  as  low  as  tbe  slernuui. 

Tbia  nerve  is  occjii^ionally  represented  by  two  or  more  li  laments. 

Tlie  Awricuiaris  Maf/mts  la  the  largest  of  tbe  ascending  branches.  It  arisea 
from  the  second  and  thini  cervical  ncrvea,  winds  round  the  posterior  border  of 
the  Sterno-magtoid,  and  after  perforating  the  deep  fascia,  ascends  upon  that 
luuscle  beneath  tbe  Platystim  to  the  parotid  glaud,  where  it  divider  iuto  nume- 
rous branches. 

TUe/artW  hranchfs  pass  across  the  parotid,  and  arc  distributed  to  the  integu- 
ment of  the  face ;  others  penetrate  the  substance  of  the  gland,  and  couimuuicate 
with  tbe  facial  nerve. 

The  nosterior  or  auricular  hrancho  ascend  vertically  to  supply  the  integument 
of  the  back  part  of  the  pinna,  commuoicutiiig  with  tbe  auricular  biaoobes  of 
tbe  lacial  and  pneamogivitric  nerves. 

The  mastoid  bntnch  joins  the  posterior  auricular  branch  of  the  facial,  and 
crossing  the  ma-stoid  process,  is  distributed  to  tbe  integument  bcliiiui  the  car. 

The  Oaeipitaiis  ^fiwtr  arises  from  the  second  cervical  nerve;  it  curves  round 
the  posterior  border  of  the  Stemo-mastoid  above  the  preoeding,  and  ascends 
vertically  along  the  posterior  border  of  that  muscle  to  the  back  pari  of  the  side 
of  the  head.  Near  the  cranium  it  perforates  the  deep  fascia,  and  is  continued 
upwards  along  the  side  of  the  bead  behind  tho  car,  supplying  the  integument 
and  Occipito-troQtalis  musole,  and  communicating  with  the  occipitalis  migor, 
auricularis  magaus,  and  posterior  auricular  branch  of  the  fascial. 

This  nerve  gives  off  an  auricular  branchy  which  supplies  the  Attollens  Anrem 
and  tbe  integument  of  tho  upper  and  back  part  of  the  auricle.  Tliis  branch  is 
occasionally  derived  from  the  great  occipital  nerve.  The  occipitalis  minor  varies 
in  size ;  it  is  occasionally  double. 

The  DMceudtn/f  OT  snpra-rltvicnlnr  branches  arise  from  the  third  and  fourth 
cervical  nerves;  emerging  beneath  the  posterior  border  of  the  Stemo-mastoid, 
they  descend  in  the  interval  between  that  muscle  and  tho  Trapeziu.s,  and  divide 
into  branches,  which  are  arranged,  according  to  their  position,  into  three  groups. 

The  intt<T  or  Utrnal  hrnnch  crosses  obliquely  over  the  clavicular  and  sternal 
attachments  of  the  Steruo-mastoid,  aud  supplies  the  integument  as  far  as  the 
median  line. 

The  middle  or  eJavicuJar  hramh  crosses  tbe  clavicle,  and  supplies  the  integu- 
ment over  tbe  Pectoral  and  Deltoid  muscles,  communicating  with  the  cutaneous 
branches  of  tbe  upper  intercostal  nerves.  Not  unfrequently,  tbe  clavicular 
branch  passea  through  a  foramen  in  the  clavicle,  at  the  junction  of  tlic  outer 
with  the  middle  third  of  the  bone. 

The  tjctfmal  or  a^omial  branch  passes  obliquely  across  tbe  outer  surface  of 
the  Trapezius  and  the  acromion,  aud  supplier  the  integument  of  the  upper  and 
back  part  of  the  shoulder. 

^L        Deep  Branches  of  the  Cervical  Plkxtt8.     Internal  Series. 

^Tbe  wmmuiticaliny  hmnchei  consist  of  several  filaments,  which  pass  from  tba 
loop  between  the  first  and  second  cervical  nervea  in  front  of  the  atlas  to  the 
poeuinogastric,  hypoglossal,  and  sympathetic. 
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Jfu/tc'iJar  hrfinche*  supply  tbe  Anterior  Tl«cti  and  Rectus  LatcraTis  Tnaaola* 
they  proceed  from  tbt:  iirat  ucrviual  uurve,  aud  from  tli«  loop  I'unued  betwees 
it  and  the  second. 

The  Communiecms  Noni  (Fig.  848)  consists  usaallir  of  two  fiUnieiits,  one  bermg 
derived  from  the  second,  and  tbe  other  frotn  the  third  cervical.  These  filameDU 
pass  vcrticAlly  downwards  on  the  outer  side  of  the  iniernal  jagular  vein,  crow 
10  front  of  tbe  vein  u  iitlle  below  the  middle  of  the  neck,  and  form  a  loop  wilh 
the  dcRKondcn^  noiii  in  front  of  tht>  Kheuih  of  the  carotid  vessels.  OoeuioiuUjr, 
the  junction  of  tbc^c  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  {iniemat  napiraiory  of  Bell)  arises  from  the  third  and  fonnh 
cervionl  nerves,  and  receives  a  communicating  branch  from  the  firth.  It  de- 
^■enda  to  tbe  root  of  the  neck,  lying  obliquely  aeroM  the  front  of  the  Scaleoitt 
Amicus,  passes  over  the  first  part  of  tbe  suliclaviari  artery,  hetvrcren  ii  an 
siibolavinn  vein,  and,  as  it  enters  the  chest,  erosi^cs  the  intenial  mam 
artery  near  its  root.  Within  the  cliost,  it  desoonda  nearly  vcrticnlly  in  front 
of  the  root  of  tho  lung,  and  by  tbe  side  of  the  pericardium,  between  it  «nd 
the  modiaAtinal  portion  of  the  pleura,  to  the  Diaphragm,  where  it  divides  iDto 
brandies,  which  separately  pierce  that  muscle,  and  are  distribated  to  its  under 
surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at 
the  upper  part  of  the  thorax. 

The  right  n«^i;«i.<i  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  the  leU ;  it  lies  on  the  outer  side  of  the  righv  veua  inuominaU 
and  superior  vena  cava. 

The  Irft  Het-vc  is  rallier  lr.nper  than  the  right,  from  the  inclination  of  the  heart 
to  the  leR  side, and  from  tho  Diaphragm  being  lower  ou  thi.s  than  on  tbe  oppostie 
side.  At  the  upper  pan  of  the  thorax,  it  crosses  in  froui  of  the  arch  of  th« 
fiorta  to  the  root  of  the  lung. 

I^lach  nerve  supplies  lilamcnts  to  tho  pericardium  and  pleura,  and  near  the 
chest  is  joined  by  a  Ulainent  from  the  aympathetio,  by  another  derived,  from  tbo 
fitlh  and  sixth  ctirvicat  nerves,  and,  oounsionatly,  by  one  from  tho  union  of  the 
desceiidens  noni  with  the  spinal  nerves;  this  filament  is  found,  according  to 
Swan,  only  on  the  lefl  side. 

From  the  right  nerve,  one  or  two  filamentA  pass  to  join  in  a  small  gaoglien 
with  phrenic  branches  of  the  solar  plexus;  and  branches  from  this  gnnglioa 
am  distril>utcd  to  the  hepalie  plexua,  tho  suprarenal  capsule,  and  inferior  v<em 
cava.  From  tbe  If/i  nrme,  Hlamcnts  pass  to  Join  the  pnrcnio  plexus,  but  vitb- 
out  any  gmigliouio  enlargement. 

DBEP  BRANCHK9  OP  THE  CkRVICAL  PlKXITS.      ExTEKNAH  SCRm. 

Commuviiating  branches.  The  cervical  plexus  communicates  with  tbe  apiiuJ 
accessory  nervo,  in  tlie  su1)stAUce  of  tho  Stcrno- mastoid  muscle,  in  the  ooapitat 
triangle,  and  beneath  tho  Trapezius. 

MrueuUxr  hranchet  are  distributed  to  the  Sterno-mastoid,  Levator  Abpili 
ScatJulfl},  Scalenus  Medius,  and  Trapezius. 

The  branch  for  tho  Slcrno-mastoid  is  derived  from  tho  second  ccrvital,  tb* 
Levator  AngiiH  Scapulat  receiving  branches  Ijom  the  third,  and  the  Trapestu 
branches  from  the  third  and  fourth. 

Posterior  Branches  of  tbe  Ckbvical  Nkrve». 

The  poatrrior  branches  of  the  cervical  nerves,  with  Iho  exeeption  of  iboM' 
the  first  two,  pass  backwards,  and  divide,  behind  tho  posterior  IntenrawTene 
muscles,  into  external  and  internal  branches. 

The  exttrnal  hrauehfs  supply  the  muscles  at  the  side  of  tbe  nockf  T**^  ^^^ 
Ccrvicalis  Atwenden*.  Transvcrsalis  Colli,  and  Trachclo-mastoid. 

Tiie  external  branch  of  tbe  second  cervical  uervC'U  tho  UrgMt;  il  in 
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led  with  the  third,  and  supplies  the  Cotnplexua,  Splcuius,  and  Trachelo- 
mastuid  muscltjs. 

The  iniemal  bntnches,  the  larger,  are  distributed  differently  in  the  upper  and 
lower  part  of  the  neck.  Those  derived  from  the  third,  fourib,  and  fifth  nervva 
pass  between  the  Seoiispiualis  and  Complexus  mascles,  and  having  reached  the 
Apinouii  proccases,  perforate  the  aponeurosis  of  the  Splenius  and  Trapezius,  and 
are  coutiBued  outwarda  to  the  intvgumeut  over  the  Trapessius;  whilst  tbosg 
derived  from  tbo  three  lowest  cervical  nerves  arc  the  smallest,  and  are  placed 
heoeatb  the  Semispinalis,  which  they  supply,  and  do  not  furnish  any  cutaneous 
lilameota.  Tbese  internal  branches  supply  the  Coutplexus,  Semispmalis  Colli, 
Interspinales.  and  MultiGdits  Spinre. 

The  posterior  branches  uf  the  three  first  cervical  nervea  require  a  separate 
de.scription. 

Tlie  jMsUrior  branch  of  the  first  ctrviful  nerve  {s^tboceipUaT)  is  larger  than  the 
anterior,  and  usoapea  from  thu  spitiiil  canal  between  the  occipital  bone  and  (bo 
posuirior  arch  of  the  alias,  lyi"K  behind  the  vertebral  artery.  It  enters  the 
irianesular  space  formed  by  the  Kectug  Posticus  Major,  the  Obliquns  Superior, 
aud  Obliquua  Inferior,  and  supplies  the  lieoti  and  Obliqui  muscles,  and  the 
Complexus.  From  the  branch  which  supplies  the  Inferior  Obliqne  a  filament 
is  given  off,  which  joins  the  second  cervical  nerve.  This  nerve  also  occasionally 
gtvoa  off  a  cDtaneouH  filament,  which  accompanies  the  occipital  artery,  and 
oommunicatcs  with  the  oouipitsli!)  major  and  minor  nerves. 

The  posterior  division  of  the  first  cervical  baa  no  branch  analogous  to  the 
external  branch  of  the  other  posterior  cervical  nerves. 

The  posterior  branch  of  the  second  txrvicat  nervt  is  three  or  four  times  greater 
than  tbe  anterior  branch,  and  the  largest  of  all  the  posterior  cervical  nerves. 
It  emerges  from  the  spinal  canal  between  the  posterior  nrch  of  the  atlas  and 
lamina  of  the  axis,  below  the  Inferior  Oblique.  It  supplies  this  muscle,  and 
receives  a  communicating  filamctit  from  the  first  cervical.  It  then  divides  into 
an  external  and  an  internal  branch. 

The  internal  branch,  called,  from  its  size  and  distribution.  t\\Q  occipiiatia  majnr. 
ascends  obliquely  inwards  between  the  Inferior  Obliqne  and  Complexns,  and 

fiercesthe  latter  muscle  and  the  Trapezius  near  their  attachments  to  tbe  cranium. 
t  is  now  joined  by  a  fllnment  from  the  third  cervical  nerve,  and  ascending  oo 
the  back  part  of  the  head  with  the  occipital  artery,  divides  into  two  branches, 
which  supply  the  integument  of  the  scalp  as  far  forwards  as  the  vertex,  com- 
municating with  iho  occipitalis  minor.  It  gives  off  an  auricular  branch  to  the 
back  part  of  the  ear,  and  muscular  branches  to  the  Complexus, 

The  pMlerior  branch  of  the  third  cervical  tg  smaller  tlian  the  prooeding,  but 
larger  than  the  fourth ;  it  differs  from  tho  posterior  branches  of  the  other  cervi- 
cal nerves  io  its  supplying  an  additional  tilament  to  the  integument  of  tho 
moiput.  This  occipital  branch  arises  from  the  internal  or  cutaneous  branch 
Rnieath  the  Trapezius;  it  pierces  that  muscle,  and  supplies  the  skin  on  tho 
lower  aud  back  lyart  of  the  head.  It  lies  to  the  inner  side  of  tho  occipitalis 
major,  with  whicn  it  is  connected. 

The  internal  branches  of  the  posterior  divisions  of  tho  first  three  cervical 
nervea  are  occasionally  joined  benaith  tho  Conuilexus  by  oominuuiuaiing 
branches.  This  communication  is  described  by  Cruveilbicr  as  tho  posterior 
virmcal  plexua. 

The  Brachial  Pleids.    (Fig.  849.) 

Tho  Brachial  Plexus  is  formed  by  the  union  of  the  anterior  branches  of  tho 
four  lower  cervical  aud  first  dorsal  nervea.  It  extends  from  tho  lower  part  of 
the  side  of  the  neck  to  the  axilla  It  is  very  broad,  and  presents  little  of  a 
plcxiform  arrangement  at  its  commencement,  is  narrow  op{>ositc  the  clavicle, 
becomes  broad,  and  forms  a  more  dense  interlacement  in  the  axilla,  and  divides 
site  the  coracoid  process  into  numerous  branches  for  the  supply  of  the 
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Tipper  limb.  The  nerTes  which  form  the  plexus  nre  all  (tmallor  hi  siw, 
ilit;ir  mode  of  comma oicat ion  is  ihc  following.  The  6l'th  and  sixih  mi 
unite  near  their  exit  from  the  ftpine  into  a  common  trunk;  the  aeventh  nerve 

joins  tliid  trank  near  the  DDi«r 
Fijr.  M9.— Flan  of  iho  Brachial  Plexot.  border  of  the  Middle  ScaleDOa; 

and  the  three  nerves  thus  form 
one  large  single  cord.  Tie 
eighth  cervtcnl  and  Brat  don*] 
nerves  unite  behind  the  Ante- 
rior Scalenus  into  a  comnxn 
trunk.  Thus  two  large  truuks 
are  formed,  the  iippor  one  bv 
the  union  of  the  fiOn,  sixth,  uul 
seventh  cervical ;  and  the  lorer 
one  by  the  eighth  cervical  aii'l 
first  Jorsal.  These  two  irunfca 
acoompany  the  Rabclavian  •^ 
tery  to  the  axilla,  lying  opmi 
its  outer  side,  the  trunk  foniied 
by  the  union  of  the  la^t  cerx'icai 
and  firtit  dyrsal  being  ncarc** 
to  the  vessel.  Opposite  ttie 
clavicle,  and  Bomelimea  in  th9 
axilla,  eacli  of  these  uorda  girei 
off  a  fnsciculus,  by  the  anioo 
ofwhich  a  third  trunk  informal, 
that  in  the   middle  of  tli4 


^-^df^ 


f 


so 


axilla  three  cords  are  fouad, 
one  lying  on  the  outer  tidecf 
the  axillary  artery,  one  on  tta 
inner  gide,  and  one  hehitul' 
The  brachial  plexus  comniiuii- 
rates  with  the  cervical  plexus  by  a  branch  from  the  fourth  to  the  fifth  nenrev 
and  with  the  phrenic  nerve  by  a  branch  from  the  fifth  cervical,  which  join* 
ihat  nerve  on  the  Anterior  Scalenus  muscle.  The  cervical  and  first  ilorail 
nerves  are  also  joined  by  filaments  from  the  middle  and  inferior  ocrvicalgatiglii 
of  the  sympathetic,  close  to  their  exit  from  the  intervertebral  foramina. 

RefatioTu.  fn  the  neck,  the  brachial  plexus  lies  at  first  between  the  Aolerior 
and  Middle  Scalcni  muscles,  and  then  above  and  to  the  outer  side  of  the  tab- 
ulaviau  artery ;  it  then  passes  behind  the  claricle  and  Subclavins  muscle,  Ivii^ 
upon  the  fir.H  serration  of  the  Sermtus  Magnus  and  the  Subsuapularts  niuuci 
hi  thi  axilla,  it  is  placed  on  the  outer  side  of  the  first  portion  of  the  ucillor 
artery  ;  it  surrounds  the  artery  in  the  second  part  of  its  oounte,  one  cord  Irinj 
upon  the  outer  aide  of  that  vessel,  one  on  the  inner  side,  nud  one  behirni  it; 
and  at  the  lower  part  of  the  axillary  epuce  gives  off  its  terminal  bmncbc*  » 
the  upper  extrvrnity. 

Bi'anchfs.    The  branches  of  the  brachial  nlcxuii  are  arranged  into  two  gio«p*i 
viz.,  those  giveu  oQ'  above  the  clavicle,  anu  those  below  that  bone. 

Branooks  abotb  the  Clavicle. 
Communicating.  Postenor  thorooio. 

Muscular.  Sapraaoaputar. 

The  fmnmunicatlnt/  hranch  with  the  phrenic  is  derived  from  the  fifth  eWTK*! 
nerve;  it  joins  the  phrenic  on  the  Anterior  Scalenus  muscle. 

■  This  is  the  most  common  mode  of  farniKtinn  of  tfac  pIffxoB  ;  hut  ii.  is  also  rerj  c<i«>ii4i^ 
Ihr  Ihinl,  nr  pnclprrar,  coral  to  be  fomii-il  bj  (he  ecvcntb  ccrvicul  atm;,  ruaoioj  nBdiviApi  "" 
Kceiviog  a  briiBcb  frwin  t'&ch  of  the  utacr  cor^. 
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brattrfws  supply  the  Tjongus  Colli,  Scaleni,  Rliomboidei,  and 
Subclarius  musclas.  Tho&e  for  the  Scaleni  and  Longus  Colli  arific  from  the 
lower  cervical  nerves  ut  their  exit  from  the  intervertebral  foramina.  The 
rhomboid  brancb  arises  from  the  fillh  cervical,  pierces  the  Scalenus  Mediu5t, 
and  passes  beneath  the  Levator  Anguli  Scapulse,  which  it  occasioually  supplies, 
to  the  Rhomboid  muscles.  The  nerve  to  the  Subclaviug  is  a  small  filament, 
which  arises  from  the  trunk  formed  by  the  junction  of  the  fifth  and  sixth 
cervical  nerves;  it  descenda  in  front  of  the  subulavian  artery  to  the  Subclaviua 
muscle,  and  is  usually  connected  by  a  filament  with  the  phrenic  nerve. 

The  }yis(enor  thoracic  nerve  (long  thoracic,  external  respiratory  of  Bell),  (Fig. 
S52)  supplies  the  Serratus  Magnus,  and  is  romarkablo  for  the  length  of  its 
coarse.  It  arises  by  two  roots,  from  the  fifth  and  sixili  cervical  nerves,  imroe- 
diately  after  their  exit  from  the  intervertebral  foramina.  These  unite  in  the 
substance  of  the  M'uUUe  Scalenus  muscle,  and,  after  emerging  from  it,  the  ?ierve 
passes  down  behind  the  brachial  plexus  and  the  axillary  vessels,  resting  on  the 
outer  aarface  of  the  Serratus  Magnus.  It  extends  along  the  side  of  the  chest 
to  the  lower  border  of  that  mnsclo,  and  supplies  it  with  numerous  filaments. 

The  suprascapular  nerve  (Fig.  353)  arises  from  the  cord  formed  by  the  fifth, 
sixth,  and  seventh  cervical  nerves;  passing  obliquely  outwards  beneath  the 
Trapezius,  it  enters  the  supraspinous  fossa,  through  the  notch  in  the  upper 
border  of  the  scapala;  and,  passing  beneath  the  Supraspinatus  muscle,  curves 
in  front  of  the  spine  of  the  scapula  to  the  infVaspinous  fossa.  In  the  supra* 
spinous  fossa,  it  gives  off  two  branches  to  the  Supraspinatus  muscle,  and  an 
articular  filament  to  the  shoulder-joint;  and  in  tlie  infraspinous  fossa,  it  gives 
off  two  brnnches  to  the  Infraspinatus  muscle,  besides  some  filaments  to  the 
ahoulJer-ioiat  and  scapula. 


To  chest      . 
To  shoulder 


Branches  below  titk  Olaticlk. 

Anterior  thoracie 


r 

■  To  shoulder         .        .        .       j   S»l>«<^P'''a'"- 

^^^H  Musculo-cutAneous, 

^^^^^  Internal  cntjineous. 

^L      To  arm,  forearm,  and  hand       -    Le^s^eHnternaa  cutaneous. 

^V  I,  Muscalo-spirnl. 

The  branehea  given  off  below  the  clavicle,  are  derived  from  the  throe  corda 
of  the  brachial  plexus,  in  the  following  manner. 

/Vom  the  outer  cord,  arises  the  external  of  the  two  anterior  thoracic  nerves, 
the  musoulo-outaneous  nerve,  and  the  outer  head  of  the  median. 

Frjm  the  inner  cord,  arises  the  internal  of  the  two  anterior  thoracic  nerves, 
the  internal  cutaneous,  the  lesser  internal  ouUneous  (uerve  of  Wrisberg),  the 
ulnar  and  inner  head  of  the  median. 

From  the  posterior  cord,  arise  the  three  subscapular  nerves;  and  the  cord  then 
divides  into  the  musculo-spiral  and  uirouiiiJicx  nerves. 

The  Anterior  Thoretcie  ^/ert•e8  (Fig.  852),  two  in  number,  supply  the  Pectoral 
muscles. 

The  trt^mn!;,  or  superficial  branch,  tho  larger  of  the  two,  arises  from  the  outer 
cord  of  the  brachial  plexus,  passes  inwards,  acro.ss  llie  axillary  artery  and  vein; 
and  is  distributed  to  the  under  surface  of  the  Pocturalis  Miyor.  It  sends  duwu 
a  communicating  filament  to  join  the  internal  branch. 

The  internal,  or  deep  branch,  arises  from  the  inner  cord,  and  pft^ises  upwards 

between  the  axillary  artery  and  vein  (sometimes  perforotes  the  veinX  and  joins 

with  the  Glameut  from  the  superficial  branch,     Frotn  the  loop  thus  formed^ 

brunches  are  di^itributed  to  the   under  surface  of  the  Pectoraiis  Minor  and 

I  Pectoraiis  Major  muscles. 
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The  Suh$<Mpluhr  Nervesy  three  in  number,  sapplj  the  Subsoapularu,  Tens 

Major,  and  Latissimus  Uorsi  muscles. 

The  upper  substcaptilar  nerve,  the  smallest,  enters  the  upper  part  of  the  Sab- 

scapularici  muitcle. 

The  liwer  guhsraptilar  nerve  enters  tho  axillary  border  of  the  Subscapuhu^ 

and  terminates  in  l]ie  Teres  Major.     Tho  latter  muscle  is  aomotimes  sapph«d 

bjr  a  separate  branch. 
The  hriff  atthseapular,  the  largest  of  the  three,  descends  along  tho  lower  border 

of  the  Subscapularis  to  the  Latissiniua  Dorn, 
through  which  it  ma;  be  traced  as  far  u  iti 
lower  border. 

The  Oircumjiex  Kerw  (Fig.  S5d)  supplies  Bome 
of  the  muscles,  and  the  integument  of  the  abonl- 
der,  and  the  Moulder -joint.  It  ariaes  from  the 
posterior  cord  of  the  brachial  plexus,  in  oonUBOB 
with  the  musculo -spiral  nerve.  It  passes  dorn 
)>ehind  the  axillary  artery,  and  in  front  of  the 
tiubscapularis;  and,  at  the  lower  l>order  of  that 
muscle,  pa.'Uics  backwards,  and  divides  into  two 
brauches. 

The  upper  branch  winds  round  the  neck  of  the 
humerus,  beneath  tho  Deltoid,  with  the  posterior 
circumQex  vessels,  as  far  as  the  anterior  border 
of  the  muscle,  supplying  it,  and  giving  off  cola- 
neous  branches,  whidi  pierce  it  to  ramiij  in  lb 
integument  covering  ita  lower  part. 

The  louvT  branch,  at  its  origin,  diMributes  ftl^ 
uieuts  to  the  Teres  Minor  and  back  part  of  U» 
Deltoid  muscles.  Upon  the  filament  to  the  for- 
mer  muscle  a  gangliform  enlargement  Qsaailjr 
exists.  The  nerve  then  pierces  the  deep  fascia, 
and  supplies  the  integument  over  the  lower  two* 
thirds  of  the  posterior  surtaco  of  the  Deltoid,  u 
wuti  03  that  covering  the  long  he«d  of  tlM 
Triceps. 

The  circumflex  nerve,  before  its  diri<;ion,  givM 
off  an  articular  6lament,  which  eut«rs  the  bol- 
der-joint below  the  Subscapularis. 

The  M'JScuhcutaTtatuM  Nerve  (Fig.  862)  (udtr- 
nal  cutaneous,  jrerforaiu  Casserii),  supplies  boom 
of  the  muscles  of  the  arm,  and  the  integametil| 
the  forearm.  It  arises  from  tho  outer  con!  of  I 
brachial  plexus,  opposite  the  lower  border  of  tb« 
Pectoralis  Minor.    It  then  perforates  tho  Cc 

brachialis  muscle,  and  passes  obliquely  

the  Biceps  and  Brachialis  Anticus,  to  the  outer 
side  of  the  arm,  a  little  above  tho  elbow,  where  it 
perforates  the  deep  fascia  and  becomes  cutaneooa 
This  nerve,  in  its  course  through  the  arm,  oap 
plies  the  Coraco-brachialis,  Biceps,  and  BraoUtM 
Antious  muscles,  besides  sending  soma  filuali 
to  the  eibowjoint  and  humems. 

The  cutaneous  portion  of  the  nerve  pttssea  W 

bind  the  median  cephalic  vein,  and  divides,  opposite  tho  elbow-joint,  into  an 

mnierior  and  a  posterior  branch. 

The  anterior  ftronrA  descends  along  the  radial  border  of  the  foroam  tolht 

wrist.    It  is  here  placed  in  front  of  the  radial  artery,  and,  piercing  tho 
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:ia,  accompanies  that  voitsel  lo  tho  back  of  the  wrist.  It  communicates  with 
a  bmuch  from  the  radial  uorve,  and  distributes  filamcDls  to  the  iniegumeDt  of 
the  ball  of  tho  thumb. 

The^yjten'or  hramh  is  given  off  about  the  middle  of  the  forearm,  and  passes 
downwards,  along  the  back  part  of  its  radial  aide  to  the  wriat.  It  supplies  the 
integument  of  the  lower  third  of  the  forearm, 
oommunicating  with  the  radial  nerve,  and  tho 
external  outatieous  branch  of  the  musi^ulo-^piral. 

The  IiUvnml  Cutaneotia  .Vtrvt  t^^'g-  ^2)  id  one 
of  tho  smallest  branoheit  of  tho  bradiial  plexus. 
It  arises  fVom  the  inner  cord,  in  common  with 
the  ulnar  and  internal  head  of  the  median,  and, 
at  its  commencement,  ia  placed  on  the  innor  side 
of  the  brachial  artery.  It  passes  down  the  inner 
side  of  the  arm,  pierces  tho  deep  fascia  with  the 
basilic  vein,  about  the  middle  of  the  limb,  ami, 
becoming  cutaneous,  divides  into  two  branohes. 

This  nerve  givo8  of[^  near  tho  axilla,  a  cuta- 
neous filament,  which  pierces  the  fascia,  and  sup- 
plies the  intcgumeut  covering  the  Biceps  musule, 
nearly  as  far  as  the  elbow.  Thi.'i  filament  lies  a 
little  external  to  the  common  trunk  from  which 
it  arises. 

The  anterior  bntnck,  the  larger  of  the  two, 
pusea  usually  in  front  of,  but  occasionally  be- 
oind,  the  median  basilic  vein.  It  then  descends 
on  the  anterior  surface  of  the  ulnar  side  of  the 
forearm,  distributing  filaments  to  the  integument 
as  f^r  as  the  wrist,  and  communicating  with  a 
cutaneous  branch  of  the  ulnar  nerve. 

The  posterior  branch  pBssea  obliquely  down- 
wards on  the  inner  side  of  the  basilic  vein,  winds 
over  the  internal  condyle  of  the  humerus  to  the 
back  of  the  forearm,  and  descends,  on  the  poste- 
rior sarface  of  its  ulnar  side,  to  a  little  below  the 
middle,  distributing  fiJaments  to  the  Integument. 
It  anastomoses  above  the  elbow,  with  the  lesser 
internal  cutaneous,  and  above  the  writ!t,  with  the 
dorsal  branch  of  the  ulnar  nerve  (Swan). 

The  LtJtsfT  Internal  Cntancout  Nervt  (nerve  of 
Wrisberg)  (Fig.  352),  is  distributed  to  the  in- 
tegument on  the  inner  side  of  the  arm.  It  is  the 
amallest  of  the  branches  of  the  brachial  plexus, 
and  usually  arises  from  the  inner  cord,  with  the 
internal  cutincous  and  ulnar  nerves.  It  passea 
through  the  axillary  space,  at  first  lying  behind, 
and  then  on  the  inner  side  of  the  axillary  vein, 
and  comraunicatea  with  the  iutercostohumeral 
nerve.  It  then  deacendfl  along  the  inner  side  of 
tho  brachial  artery,  to  the  middle  of  the  arm, 
where  it  pierces  tho  deep  fascia,  and  is  distri- 
buted to  the  integument  of  the  back  part  of  the 
lower  third  of  the  arm,  extending  as  far  att  the 

elbow,  where  some  filaments  are  lost  in  the  inl^ument  in  front  of  the  inner 
condyle,  and  others  over  the  olecranon.  It  communicates  with  tho  inner 
branch  of  the  internal  cutaneous  nerve. 

In  some  cases  the  nervo  of  Wrisberg  and  iniercosto- humeral  are  connected 
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nwve  of  Wrisberg,  receiring  merely  a  filament  of  communication  from  the 
bracliial  pleKUs,  which  represeuts  the  latter  nerve.  lu  other  cases,  this  tilament 
is  wanting,  the  place  of  the  nerve  of  Wrisberg  being  supplied  entirely  from 
the  intercosto-humeral. 

The  Median  Nerve  (Pig.  362)  ha^  received  \U  name  from  the  coarse  it  takes 
along  the  middle  of  the  arm  and  forearm  to  the  haurl,  lying  between  the  ulnar 
and  the  musculo-spiral  and  radial  nerve&  It  arises  by  two  roots,  one  from  the 
outer,  and  one  from  the  inner  cord  of  the  brachial  plexus;  these  embrace  tho 
lower  part  of  the  axillary  artery,  uniting  eitlier  in  front  or  on  the  outer  siJe  of 
that  vessel.  As  it  descends  through  the  arm,  it  lies  at  first  on  the  outer  side 
of  the  brachial  artery,  crosses  that  vessel  in  the  middle  of  its  course,  usually 
in  EVont,  bnt  occasionally  behind  it,  and  lies  on  its  inner  side  to  the  bend  of  the 
elbow,  where  it  is  placed  beneath  the  bicipital  fascia^  and  is  separated  from  the 
elbow-joint  by  the  Brachialis  Anticus.  In  the  /oreann,  it  passes  between  tho 
two  hoada  of  the  Pronator  Rmlii  Teres,  and  descends  beneath  the  Flexor  Sub- 
limis,  to  within  two  inches  above  the  annular  ligament,  where  it  becomes  more 
superficial,  lying  between  the  Flexor  Sublimia  and  Flexor  Carpi  Badialis, 
covered  by  the  integument  and  fascia.  It  then  passes  beneath  the  annukr  liga- 
ment into  the  hand. 

Brancfies,  No  brunches  are  given  off  from  the  median  nerve  in  ihe  arm. 
In  tii«  forearm  its  branches  are,  muscular,  anterior  interosseous,  and  palmar 
eutaueous. 

The  muAruJor  hranrhea  supply  all  the  anperfieial  muscles  on  the  fVont  of  the 
forearm,  except  the  Flexor  Carpi  Ulnaris.  These  branches  are  derived  from 
the  Der%'%  near  tUa  elbow.  The  branch  furnished  to  the  Pronator  Badii  Teres 
often  arises  above  the  joint. 

The  anUrior  interosxeous  supplies  the  deep  muscles  on  the  front  of  the  foro 
arm,  except  the  Plexor  Carpi  Ulnaris  and  inner  half  of  the  Flexor  Profundus 
Digitorum.  It  accompanies  the  anterior  interosseoas  artery  along  the  inter- 
osseoaa  membrane,  in  tho  interval  between  the  Flexor  Longus  Pollicis  and 
Flexor  Profundus  Digitorum  muscles,  both  of  which  it  supplies,  and  terminates 
below  in  the  Pronator  Quadratus. 

The  pahxar  cutaneous  hmnch  arises  from  the  median  nerve  at  the  lower  part 
of  the  forearm.  It  pierces  the  fascia  above  the  annular  ligament,  and  divides 
into  two  branches;  of  which  the  outer  supplies  the  skin  over  the  ball  of  tho 
thumb,  and  communicates  with  the  external  cutaneous  nerve;  and  the  inner  sup- 
plies  the  integument  of  the  palm  of  the  hand,  anastomosing  with  thecutaneous 
braoch  of  the  ulnar.  Both  nerves  cross  the  annular  ligament  previous  to  their 
distribution. 

In  the  palm  of  the  Iiand,  the  median  nerve  is  covered  by  the  integument  and 
palmar  fascia,  and  rests  upon  the  tendons  of  the  flexor  muscles.  In  this  situation 
It  becomes  enlarge^!,  somewhat  flattened,  of  a  reddish  color,  and  divides  into 
two  branches.  Of  these,  the  external  supplies  a  muscular  branch  to  some  of 
the  muscles  of  the  thumb,  and  digital  branches  to  the  thumb  and  ind<?\-Jinger; 
the  internal  branch  supplying  digital  branches  to  the  contiguous  sides  of  the 
index  and  middle,  and  of  tho  middle  and  ring  fingers. 

The  branch  to  the  mmrtct  of  the  thumb  is  a  short  nerve,  which  subdivides  to* 
supply  the  Abductor,  Opponens,  and  outer  bead  of  the  Flexor  Brevia  Pollicis 
muscles;  the  remaining  muscles  of  this  group  being  supplied  by  the  ulnar  nerve. 

The  di'tfiifil  hranrhru  are  five  in  number.  The  first  and  xecnnd  pass  along  tho 
borders  of  the  thumb,  the  external  branch  communicating  with  branches  of  the 
mdial  nerve.  The  third  paiises  along  the  radial  side  of  the  index-finger,  and 
supplies  the  first  Lumbrical  mnscle.  The/wrtA  subdivides  to  supply  the  adja- 
ceuc  sides  of  the  index  and  middle  fingers,  and  sends  a  branch  to  the  second 
Lumbrioal  muscle.  Tbeyi/y«  supplies  tho  adjacent  sides  of  the  middle  and  ring 
fingers,  and  communicate^  with  a  branch  from  the  ulnar  nerve. 
Kacli  digital  nerve,  oj>posite  tho  base  of  tho  first  phalanx,  gives  off  a  dorsal 
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braocb,  which  joina  the  dorsal  digital  aerve,  and  runs  along  the  side  of  the 
dorsum  of  the  fiugor,  ending  in  the  integument  over  the  last  phaUnjt.  At  tha 
end  uf  the  finger,  tbe  digital  nerve  divides  into  a  palmar  and  a  dorsal  bn 
the  former  of  which  nupplica  the  extremity  of  the  finger,  and  the  latter 
round  aud  beneath  the  nail.  The  digital  nerves,  aa  they  run  aJong  tbe  fingers, 
are  placed  superficial  to  the  digital  arteries. 

The  Ulnar  iVerw  ("Fig-  352)  is  placed  along  the  inner  or  nlnar  aide  of  the 
npper  limb,  and  is  distribuLed  to  the  muscle^  aud  iutugument  of  the  foroarm 
and  hand.  It  ij  smaller  tliim  the  median,  beliind  which  it  is  placed,  diverging 
from  it  in  its  course  down  the  arm,  It  arises  from  the  inner  oord  tif  Hva 
brachial  plexus,  in  common  with  the  inner  bead  of  the  median  and  the  internal 
OQtancous  nerve.  At  its  oommeDcement,  it  lic^  at  the  inner  side  of  tbe  axillary 
artery,  and  holds  the  same  relation  with  the  brachial  artery  to  the  middle  of  Um 
arm.  From  this  point,  it  runs  obliquely  across  the  internal  head  of  the  THc^m^ 
pierces  the  internal  intormnticnlar  septum,  and  deacenda  to  the  groove  between 
the  internal  condyle  and  olecranon,  accompanied  by  the  inferior  profi 
artery.  Ai  the  eiit-ne,  it  rests  upon  the  back  of  the  inner  condyle,  and 
into  tbe  forearm  between  the  two  beads  of  the  Flexor  Carpi  Ulnarts.  Vi 
forearm^  it  descends  in  a  perfectly  straight  course  along  iia  ulnar  aide,  \jn^ 
upon  the  Flexor  Profundus  Digitorura,  its  npper  half  being  covered  by 

Flexor  Carpi  Ulnaris,  its  lower  half  lying  on  the  outer  side  of  tbe  am  

covered  by  tho  iniegunicnt  and  fanfia.  The  ulnar  arlcrv,  in  the  upper  port  of 
its  course,  is  separated  from  tho  ulnar  nerve  by  a  consi^rable  interval;  bai  id 
tbe  rest  of  its  extent,  the  nerve  lies  to  its  inner  side.  M  the  wrist,  the  uloir 
nerve  crosses  the  annular  ligament  on  the  outer  side  of  the  pisiform  hoD«^i 
little  behind  the  ulnar  artery,  and  immediately  beyond  this  bone  divides  iiuo 
two  branches,  superiicinl  and  deep  palmar. 

The  branches  of  the  ulnar  nerve  are:— 


In  forearm 


'Articular  (elbow). 
Muscular. 
Cu  tan  cons. 
Dorsal  cutaneous. 
Articular  (wrist). 


In  hand  I  ^"P*^^*^!^!**^'^- 
(  Deep  palmar. 


The  arttcuhr  branches  distributed  to  tho  clhow.joint  consist  of  several  snill 
filaments.  They  arise  from  the  nerve  as  it  lies  in  tbe  groove  between  the  iaait 
oondylo  and  olecranon. 

The  muscular  hranchea  are  two  in  number;  one  supplying  tbe  Flexor  Carpi 
Ulnaris;  the  other,  the  inner  half  of  the  Flexor  Profundus  Digitorum.  Tbe; 
arise  from  the  truiik  of  the  nerve  near  the  elbow. 

The  cHtaneotis  hraru^h  arisen  from  the  ulnar  nerve  about  tbe  middle  of  tbe 
forearm,  and  divides  into  a  superficial  aud  deep  branch. 

The  superficial  branch  (frequently  absent)  piercer  tho  deep  fascia  near  llic 
wrist,  and  is  distributed  to  tbe  Ictegument,  commumcating  with  a  braoohof 
the  internal  cutaneous  nerve. 

Tho  de*;[>  branch  lies  on  tho  ulnar  artery,  which  it  acoompAniea  to  the  baoi 
some  filaments  entwining  rouud  the  vessel,  which  end  in  the  integument  of  tbi 
|)alm,  communicating  with  bmucbea  of  the  median  nerve. 

Tho  dor$al<utaneous  branch  arises  about  two  inches  above  the  wri«t;  it  |M«sc> 
backwards  beneath  the  Flexor  Carpi  Ulnaris,  perforates  tbe  dow  faacia,  uA. 
running  ^long  the  ulnar  side  of  tho  wrist  and  hand,  supplies  the  ii)Qer«d> 
of  the  little  finger,  and  the  adjoining  sides  of  the  little  anU  ring  fingers;  itaW 
sends  a  communicating  filament  to  that  branch  of  the  radial  nerve  which  np- 
plies  the  adjoining  sides  of  the  middle  and  ring  fingers. 

The  articular  JiJanKTiit  to  the  wrUt  are  also  supplied  by  tho  ulnar  nerve. 

Tho  tujier/teial  palmar  branch  supplies  the  Falmaris  Brevis,  and  the  iBtego- 
mcnt  on  tKo  inner  side  of  the  hand,  aud  terminates  in  two  digital  braoobci^ 
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which   aro  distributed,  one    ^-  ^^ — Tbe  SaprasoHpnlur,  CiranmS«z,  and  UumqIo- 


to  the  ulnar  side  of  the  little 
finger,  the  other  to  tbe  ad- 
joining sides  of  the  little  and 
ring  fingers,  tbe  latter  com- 
mnniaAting  with  a  branch 
from  the  median. 

Tli«  de«p  palmar  braneh 
l*tiH9eH  between  the  Abdnotor 
and  Flexor  Brevis  Minimi 
Digit!  muscles,  and  follows 
the  couHMi  of  the  deep  pal- 
mar arch  beneath  tbe  iloxor 
tendons.  At  its  origin,  it 
sQpplicR  tbe  muscles  of  tbo 
Utile  tin(;er.  As  it  urosses 
the  deep  part  of  the  band  it 
sends  two  branches  to  each 
interosseous  space,  one  for 
the  Dorsal  ami  one  for  the 
Palmar  Interosseous  muscle, 
tbe  branches  to  the  second 
and  third  Palmar  Interossoi 
supplying  filaments  to  th« 
two  inner  Lunibricales  mus- 
cles. At  itA  termination  be- 
tween  the  thumb  and  index 
finger,  it  supplies  the  Ad- 
ductor PoUicis  and  the  inner 
head  of  the  Flexor  Brevis 
Pollicia. 

The  ifrtsetilo-iipiral  Xerm 
(Fig.  853),  the  largest  branch 
of  tbe  brachial  plexus,  sup- 
plies the  mnitcles  of  tbe  bAck 
part  of  the  arm  and  forearm, 
nnd  the  integument  of  the 
game  parts,  as  well  as  that 
of  the  hand.  It  arises  from 
the  posterior  cord  of  the  bra- 
chial plexns  by  a  common 
trunk  with  the  circumflex 
nerve.  At  its  commence- 
ment it  is  placed  behind  the 
axillary  and  upjicr  pari  of 
the  hraohia)  nrtericii,  passing 
down  in  front  of  the  tendons 
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of  the  Latiasimns  &orsi  and  Teres  Major.  It  winds  round  the  humeru.<t  in  tho 
spiral  groove  with  the  superior  profunda  artery,  paRsiiig  from  the  inner  to  the 
outer  aide  of  the  bone,  benesth  the  Triceps  muscle.  At  the  outer  side  of  the 
arm,  it  desicends  Iwtween  the  Brachialis  Anticus  and  Supinator  Longus  to  the 
front  of  tbe  external  condyle,  where  it  divides  into  the  radial  and  posterior 
interosseous  nerves. 

[*he  branches  of  the  masculo-sptral  nerve  are:— 


Muscular. 
Cutaneous. 


Radial. 

Posterior  interosseouB. 
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The  mvfntfnr  hrtrnefiK^i  supply  tlio  Triceps,  Anconeus,  Supinator  LooKUSt 
tensor  Carpi   Radialis  Lonp^ior,  nnd  Brauhiali-i  Autiuus.     Theflc  brnncbes  »re 
derived  from  the  nerve,  at  tlie  inner  side,  back  pari,  and  ouier  side  of  the  arm. 

The  internal  muctcuJar  branuhus  supply  the  inner  and  middle  headH  of  ilw 
Triceps  mudcle.  That  to  the  inner  h^ad  of  the  Triceps,  i»  a  ionfc,  slender  fiU- 
munt,  which  lies  close  to  the  ulnar  nerve,  as  far  as  the  tower  third  of  the  ana. 

The  posterior  muscular  branch,  of  large  size,  arisen  from  the  nerve  in  the 
groove  between  the  Trieepa  and  the  humerus.  It  divides  into  brandies  whidi 
flupply  the  outer  head  of  the  TriecpA  and  Anconcutt  muscles.  Tlie  branch  for 
the  latter  mnncio  is  a  long,  blender  filament,  which  descends  in  the  ftnbdiance  of 
the  Triceps  to  the  Anconeus  in  the  &ame  course  with  the  pusterior  artiuoiu 
branch  from  the  superior  profunda  artery. 

The  external  muscular  branches  supply  the  Supinator  Longus,  Extensor  Cat|H 
Kadinlis  Longior,  and,  usually,  the  Brachialis  Anlious. 

The  0i(aneous  branches  are  three  in  number,  one  internal  and  iivo  exteriud. 

The  internal  cutaneous  branch  arises  in  the  axillary  space,  with  the  inner 
muscular  branch.  It  is  of  small  size,  and  passes  across  the  axilUi  to  the  inner 
side  of  the  arm,  supplying  the  integument  on  its  poatenor  aspect  nearly  u  fiu* 
OS  the  olecrauun. 

The  two  external  cutaneous  branches  perforate  tlie  outer  head  of  iho  Triceps, 
at  itit  attachment  to  the  humerus.  The  upper  and  smaller  one  follows  the  coone 
of  the  cejthaliu  vein  to  the  front  of  the  elbow,  supplying  the  integument  of  th* 
lower  half  of  the  upper  arm  on  its  anterior  aspect.  The  lower  branch  pienea 
the  deep  fascia  below  the  iuAertion  of  the  Deltoid,  and  passes  down  along  ib^ 
outer  aide  of  the  arm  and  elbow,  and  alon^  the  back  part  of  the  radial  si 
the  forearm  to  the  wrist,  supplying  the  integument  in  its  course,  and  jo 
near  its  termination,  with  a  braneh  of  the  external  cutaneous  nerve. 

The  radial  ncnre  passes  along  the  fVont  of  the  radial  side  of  the  forearm, 
the  commencement  of  its  lower  third.     It  lies  at  first  a  little  to  the  outer  sido 
of  the  radial  artery,  concealed  beneath  the  Supinator  Longus.     In  the  middl« 
third  of  the  forearm,  it  lies  beneath  the  same  nmsule.  in  close  relation  with  ibti 
outer  side  of  the  artery.    Jt  ([nits  the  artery  about  three  inches  above  the  wrist, 
passes  beneath  the  tendon  of  the  Supinator  Ijongus,  and,  piercing  the  deepbdCM 
at  the  outer  border  of  the  forearm,  divides  into  two  branches. 

The  external  branch,  the  smaller  of  the  two,  supplies  the  integument  of  lio 
radial  side  and  bull  of  the  thumb,  joining  with  the  posterior  nranch  ofihfl 
external  cutaneous  nerve. 

The  internal  branch  communicates,  above  the  wrist,  with  a  branch  from  llie 
external  cutaneous,  and,  on  the  back  of  the  hand,  forms  an  arch  with  tbo  doral 
branch  of  the  ulnar  nerve.  It  then  divides  into  four  digital  nerves,  wbickire 
distributed  as  follows:  The  first  supplies  the  ulnar  side  of  the  thumb ;  the  seeoDri 
the  radial  side  of  the  index  finger;  the  third,  the  adjoining  sides  of  the  index 
and  middle  BngerH ;  and  the  fourth,  the  adjacent  borders  of  the  middle  and  ritd 
fingers.  The  latter  nervo  communicates  with  a  filament  trom  the  dorsal  bnadi 
of  the  ulnar  nerve. 

'theposUrior  inUrmafinia  nerve  pierces  the  Supinator  Drevia,  winds  to  tlwla^ 
of  tbo  forearm,  in  the  substance  of  that  muscle,  and,  emerging  from  ila  loww 
border,  passes  down  between  the  superficial  and  deep  layer  of  ma»clas,  latk* 
middle  of  the  foreann.  Considerably  diminished  iu  eiae,  it  desoeuils  oa  tl* 
interosseous  merabrane,  beneath  the  Extensor  Seoundi  Intomotiii  FolliofcW 
the  bock  of  the  carpus,  where  it  prosonL^  a  gangliform  enlargement,  from  vl>iBi 
filaments  are  dticributed  to  the  lieamenis  and  articulations  of  the  oarpoL  li 
supplies  all  the  muscles  of  the  radial  and  posterior  brachial  regions,  exc«pu>J 
the  Anconeus,  Supinator  Longus,  and  Extensor  Carpi  Jiodialia  X<ougior. 


The  Dorsal  Nerves  are  twelve  in  number  ou  each  side.  The  first  appears 
between  the  first  and  second  dorsal  vertebrte,  and  the  last  between  the  last  dorsal 
and  first  lumbar. 

The  roots  of  oriyin  of  the  dorsal  nerves  are  few  in  nomber,  of  small  size,  and 
vary  but  slightly  from  the  second  to  the  last.  Both  roots  are  very  slender;  the 
posterior  roots  only  slightly  exceeding  the  anterior  in  thickness.  These  roots 
gradoally  iucrcaae  in  lenj^th  from  above  downwardit,  and  remain  in  contact  with 
the  spinal  cord  for  a  distance  equal  to  iho  height  of,  at  least,  two  vertebr»,  in 
the  lower  part  of  the  dorsial  region.  They  then  join  in  the  intervertebral  fora- 
men, and,  at  their  exir,  divide  into  two  branches,  a  posterior,  or  dorsal,  and  an 
anterior,  or  intercostal  branch. 

The  first  and  last  dorsal  nerves  are  peeuHar  in  several  respects  (see  next  page). 

The  potUnor  branches  of  the  dorsal  ntrpes,  which  are  smaller  than  the  inter- 
costal, pass  bauk  wards  between  the  transverse  processes,  and  divide  into  external 
and  internal  branches. 

The  external  branches  increase  in  size  from  above  downwards.  They  pass 
through  the  Longissimus  Dorsi,  corresponding  to  the  cellular  iniurval  between 
it  and  the  Siiero-Tuinbalis,  and  supplv  tboso  muscles,  as  well  as  their  contitiua- 
tiona  upwards  to  the  head,  and  the  t.evatores  Costarum;  the  five  or  six  lower 
nerves  also  give  off  cutaneous  filaments. 

The  infnial  hrnnch^s  of  the  six  upper  nerves  pass  inwanls  to  the  interval 
between  the  Mullifidus  Spinse,  and  Semispinalls  Porsi  muscles,  which  thev 
supply  ;  and  then,  piercing  the  origin  of  the  lihomboidei  and  Trapezius,  become 
cutaneous  by  the  side  of  the  spinous  processes.  The  internal  branches  of  the 
six  lower  nerves  are  distributed  to  the  MuLtifidus  Spinea,  without  giving  off  any 
cutaneous  filaments. 

The  cutaneous  Wancfies  of  the  dorsal  nerves  are  twelve  in  number,  the  six 
upper  being  derived  from  the  internal  branches,  and  the  six  lower  from  the 
external  branches.  The  former  pierce  the  Rhomboid  and  Trapezius  niusclea, 
close  to  the  spinous  processor,  and  ramify  in  the  integument.  They  arc  frc- 
(^nently  furnished  with  gangliform  enlnrgenientA.  The  six  lower  cutaneous 
branches  pierce  the  Serrutus  Posticus  Inferior,  and  Lalissimus  Dorsi,  in  a  line 
with  the  angles  of  the  ribs. 

Intercostal  Nerves. 

The  Intercostal  Nerves  (anterior  briuiches  of  the  dorsal  nerves),  are  twelve 
in  number  on  eiich  side.  Thev  ure  distributed  to  the  pnrieies  of  the  thorax 
and  abdomen,  separately  from  each  other,  «-ithout  being  joined  in  a  plexus;  in 
which  respect  they  difler  from  the  other  spinal  nerves.  Kaoh  nerve  is  connouted 
with  the  adjoining  ganglia  of  the  sympalhetio  by  one  or  two  filaments.  The 
iulercostal  nerves  may  bo  divided  into  two  eels,  from  the  difference  they  present 
I)]  their  diHtribution.  The  six  upper,  with  the  exception  of  the  first,  are  limitetl 
ia  their  distribution  to  the  pariotes  of  the  chest.  The  six  lower  supply  iho 
parietes  of  the  chest  and  abdomen. 

The  Upper  Intercostal  Nerves  pasa  forwards  in  the  intercostal  spaces  with  the 
intercostal  vessels,  being  situated  below  them.  At  the  back  of  the  chest  tbey 
lie  between  the  pleura  and  the  External  Intercostal  muscle,  hut  arc  soon  placed 
between  the  two  planes  of  Intercostal  muscles  as  far  as  the  oostal  cirtilages, 
where  they  lie  between  the  pleura  and  the  Internal  Intercostal  muscles.  Near 
the  sternum,  they  cross  the  internal  mammary  artery,  and  Triangularis  Stemi, 
pierce  tho  Internal  Intercostal  and  Peotornlis  Major  muscles,  and  supply  the 
integument  of  the  mamma  and  front  of  the  chest,  forming  tho  anterior  cuta- 
neous nerves  of  the  thorax:  the  brunch  from  the  second  nerve  becoming 
joined  with  the  clavicular  nerve. 
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Rrarichai.     Numerous  slender  muscular  filament»  suppiv  iho  InUsrwstal 
Triangularis  Stortii  muscles.    Some  ol'  tliese  bninnhcs,  at  the  from  of  the  cbi 
crosa  lli«  cosUl  cartilages  from  one  lo  anotlior  iuiercofrtal  «p»ce. 

Lateral  cutafiwus  it/srvcs.  These  are  derived  from  tbu  iutarcostal  nerres, 
midway  between  the  vertebrsB  and  sternum;  thoy  pierce  the  £xt«nial  Inier< 
cosui  and  Serratug  Magnus  muscles,  and  divide  into  two  branches,  anUrior 
and  posterior. 

The  anterior  branches  are  reflected  forwards  to  the  side  and  the  fore  part  o( 
the  che^t,  uupplying  the  Jntegumeut  of  the  chest  and  mamuia,  aud  the  oppvr 
digiiationd  of  the  External  Oblique. 

The  poMn'or  hranchee  are  reflected  backward  to  supply  tbc  integument  OTCr 
the  scapula  and  over  the  Latijssitiius  Dortsi. 

The  first  interco8tal  nerve  has  no  lateral  cutaneous  branch.     The  latent 
cutaneous  branch  of  the  second  iTUercoNtal  norvo  is  of  lar^  size,  and  named, 
from  its  origin  and  distribution,  the  mferr-o«J<?-/tufn«-a/neri'p(Kig.  352).  It  pierces 
the  Kxternal  Intercoaul  inusele,  crosses  the  axilla  to  the  inner  side  of  the  ar^^ 
and  joins  with  a  filament  from  the  nerve  of  Wrisberg.    It  then  pierces  V^^| 
fascia,  aud  supplies  the  skin  of  the  upper  half  of  the  inner  and  back  partd^ 
the  arm,  communicating  with  the  internal  cutaneous  branch  of  the  miuealO' 
spiral  nerve.    The  size  of  this  uervu  is  in  invorsu  proportion  to  the  sizeof  tbe 
other  cutaneous  nerves,  especially  the  nerve  of  Wrisberg.  A  second  ioten»ato- 
humcral  nerve  is  frequently  given  oft'  from  the  third  intercostal.    It  aupplitt 
filaments  to  the  armpit  and  inner  side  of  the  arm. 

The  Lower  Jntcrewfal  Nerves  (excepting  the  last)  have  the  same  arrangeaieDt 
as  the  npper  ones  as  far  as  the  anterior  extremities  of  the  intercostal  spaotii 
where  they  pass  behind  the  coHtul  cartilages,  and  between  the  Internal  ObliqM 
end  Transvcrsalis  muscles,  to  the  sheath  of  the  l^tus,  which  they  perfont& 
Tliey  supply  the  Kcctus  muscle,  aud  terminate  in  branches  which  become  sob* 
cutaneous  near  the  linea  alba.  These  branches,  which  are  named  ike  aolerior 
cutaneous  nerves  of  the  abdomen,  supply  the  integument  of  the  &ont  of  ttw 
belly;  they  are  directed  outwards  as  far  as  the  latenil  uutaneons  ndrves^  The 
lower  intercostal  nerves  supply  the  Intercostal  and  nMominal  muscles,  »a4 
about  the  middle  of  thuir  course,  give  ofV  lateral  cutaneous  branobes,  wbich 
pierce  the  External  Intercostal  and  External  Oblique  muscles^  and  are  dis- 
tributed to  the  integument  of  tlie  abdomen,  the  anterior  brandies  puniu; 
nearly  as  far  forwards  as  the  margin  of  the  Bectus;  the  posterior  braaoba 

Sas.4ing  to  supply  the  skin  over  the  Latissimus  Dorsi,  where  tbey  join  tlii! 
ursal  cutaneous  nerves. 

Peculiar  Dorsal  Nebvks. 

First  dorsal  nerve.  Its  roots  of  origin  are  similar  to  those  of  a  cervical  nerw. 
Its  posterior  or  dtrMl  branch  resembles,  in  its  mode  of  distribution,  the  dowl 
branches  of  the  cervical  nerves.  Its  anterior  branch  enters  almost  wholly  iaio 
the  formation  of  the  brachial  plexus,  giving  off,  before  it  leaves  tbc  thor*x,a 
small  intercostal  branch,  wliiob  runs  along  the  first  intercostal  sptice,  and  ttt- 
minates  on  the  front  of  the  chest,  by  torming  the  first  anterior  outaiwou 
nerve  of  the  thorax.  The  first  intercostal  nerve  gives  off  no  lateral  cut 
branch. 

The  Jcuf  (/i>rM/ is  larger  than  the  other  dorsal  nerves.  Its  anterior  brsnci 
runs  along  the  lower  iHirder  of  the  last  rib  in  front  of  the  Quadratua  Lumbo- 
rum,  perforatea  the  aponeurosis  of  the  Tranj^versalls,  and  passes  forwartU  be- 
tween it  and  the  Internal  Oblique,  to  t>e  distributed  in  the  Mme  manner  mm  the 
rrreoeding  nerves.  It  communicates  with  the  ilio-hypogastrio  branch  of  tbt 
umbar  picxu.i,  and  is  occasionally  connected  with  the  first  lumbar  nenre  bf  i 
(lender  branch,  the  dorsi-lumbor  nerve,  whicb  descends  in  the  subolaikce  of  the 
Quadratus  Lumborum. 
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Tlie  hfrrnl  culnnf^tis  hranch  of  the  last  dorsal  ig  remarkftblo  for  its  large  mzc; 
it  ]tcrforates  the  Internal  and  External  Oblique  musules,  posses  downwards 
over  the  crest  of  the  iliam,  and  is  distributed  to  the  integument  of  the  front 
of  the  hip,  some  of  its  filaments  extending  as  low  down  as  the  trochanter  major. 

Lumbar  Nerves. 

The  Lumbar  Nervea  nre  five  in  number  on  each  side ;  the  first  appears  between 
the  first  and  second  lumbar  vertebrae,  and  the  last  between  the  last  lumbar  and 
the  bast*  of  the  sacrum. 

The  roots  of  tho  lumbar  nerves  are  the  largest,  and  their  filaments  the  mo.tt 
numerous,  of  all  the  spinal  nerves,  and  they  are  closely  aggregated  together 
upon  the  lower  end  of  tno  cord.  Tho  anterior  ruoti  are  the  smaller ;  but  there 
is  not  the  same  disproportion  between  them  and  the  posterior  roots  as  in  the 
cervical  nerves.  The  roots  of  these  nerves  have  a  vertical  direution,  and  are 
of  conaiderable  length,  more  especially  the  lower  ones,  since  tho  spinal  cord 
does  not  extend  beyond  the  first  lumbar  vertebra.  The  roots  become  joinetl 
in  the  intervertebral  foramina;  and  the  nerves,  so  formed,  divide  at  their  exit 
into  two  branches,  anterior  and  posterior. 

The  posterior  branches  of  the  lumbar  nerves  diminish  in  size  Crom  above 
downward.?;  they  \tnsm  backwards  between  the  transverse  processes,  and  divide 
into  external  and  internal  branches. 

The  external  branohes  supply  the  Erector  Spime  and  Intertransverse  mus- 
cles. From  the  three  upper  branches,  cutaneous  nerves  are  derived,  which 
pierce  the  Sacro-lumbalis  and  Tiattssimus  Dorst  muscles,  and  descend  over  the 
iMiek  part  of  the  credit  of  the  ilium,  to  be  distributed  to  the  integument  of  tho 
gluteal  region,  some  of  the  filaments  passing  as  far  as  the  trochanter  major. 

The  internal  branches,  the  smaller,  p.is3  inwards  close  to  the  articular  pro* 
cesses  of  the  vertebra),  and  supply  the  Kultifidus  Spinie  and  Intersjjinales 
muscles. 

The  anterior  hmnrhrs  of  tlie  lumbar  nerves  increase  in  size  from  a)jove  dowu- 
w.\rds.  At  their  origin,  they  communicate  with  the  lumbar  ganglia  of  the 
sympathetic  by  long  slender  filaments,  which  aecompany  the  lumbar  arteries 
ronnd  the  sides  of  tne  bo<lies  of  the  vertebnc,  beneath  the  Psoas  muscle.  The 
nerves  pa.s3  obliquely  outwards  behind  the  Psoas  Magnus,  or  between  its  fasci- 
culi, distributing  filaments  to  it  and  the  Ijuadratus  Lumbomm.  The  anterior 
branohoa  of  the  four  upper  nerves  are  connected  tt^ther  in  this  aitualion  by 
anastomotic  loops,  and  form  the  lumbar  plexus.  The  anterior  branch  of  the 
fifth  lumbar,  joined  with  a  branch  from  the  fourth,  descends  across  tho  base  of 
the  sacrum  to  join  the  anterior  branch  of  tho  first  sacral  nerve,  and  ai^sist  in 
the  formation  of  the  (<acral  plexus.  The  cord  resulting  from  tho  union  of  these 
two  nerves,  is  callod  tho  lumbo-naerxtl  nerve. 

Lt'MBAB  Plexus. 

je  Lumbar  Plexus  is  formed  by  the  loops  of  communication  between  the 
anterior  branches  of  the  four  upper  lumbar  nerves,  'i'he  plexus  is  narrow 
above,  and  occasionallv  connected  with  the  last  liorsal  by  a  slender  branch,  the 
dorsi-lurabar  oerve;  ii  is  broad  below,  where  it  is  joined  io  the  sacral  plexus 
by  the  lumbo-sacral  cord.  It  is  situated  in  tlie  auhi^tance  of  the  Psoas  muscle 
near  its  posterior  part,  in  front  of  the  transverse  processes  of  the  lumbar 
vertebra). 

The  mode  in  which  the  plexan  is  formed  is  tho  following:  The  first  lumbar 
nerve  gives  off  the  ilio-hypogastric  and  ilio-ingainal  nerves,  and  a  communi- 
cating branch  to  the  seooud  lumbar  nerve.  Tho  second  gives  off  the  external 
cutaneous  and  gcnito-orural,  and  a  communicating  branch  to  the  third  ncrvo. 
The  third  nerve  gives  a  descending  filament  to  the  fourth,  and  divides  into  two 
braaehcs,  wbioh  assist  in  forming  the  anterior  crural  and  obturator  nerves; 
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sometimes,  aUo,  it  famishes  a  part  of  the  aucossorj  obtorator.    The  fonnh 
nerve  compleUis  tlie  formatioQ  of  the  anterior  cruml,  anJ  the  obturator,  aixl 
gires  off  a  coinmunicatitig  branch  to  the  fifth  lumbar;  sometimes  it  miao  fur- 
nishes part  of  the  accessory  obturator. 
The  branches  of  the  lumbar  [»lejtu8  are  the 

I  lio- hypogastric.  Obturator, 

Ilio-inguinal.  Accessory  obturator. 

Geui to-crural.  Anterior  crural. 
External  cutaneous. 

These  branches  may  bo  divided  into  two  groaps,  according  to  their  mode  or 
distribntion.  One  group,  including  the  ilio-faypogastnc,  ilioingainal,  and  par. 
rti  the  ge&Lto-crural  nerves,  supplies  the  lower  part  of  the  parietcs  of  the  tw- 

Fig.  3&i. — ^Tbe  Lombar  Flexos  ao>t  its  Braacbca. 
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men;  the  other  group,  which  includes  the  remaining  nerves,  supplies  tltoi 
part  of  the  tliigh  and  inner  aide  of  the  leg. 

The  nh-h'ffni'jtistric  Xfrve  {au}x:rior  mmculo'Cutaneotta)  arii^ea  from  the  to* 
lumbar  nerve.  It  jiierui,^  the  outer  border  of  the  rsua.s  muscle  at  it^npf 
part,  and  crosses  obliquely  in  front  of  the  Quailrattis  Lumborum  to  the  Bf«* 
of  the  ilium.  It  then  pifrforates  the  Transversalis  muscle  at  it«  back  pattw 
divides  between  it  and  the  Internal  Oblique  into  two  branohea,  iliao  aaii  k^ 
gastric. 

The  iliac  branch  pierces  the  Internal  and  Esternnl  Oblique  musclflB  iw"'' 
diaiel^  above  the  crest  uf  the  ilium,  and  is  distributed  to  the  JntegnmeDlortki 
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gluteal  region,  behind  the  lateral  cutaneous  branch  of  the  last  dorsal  nerve 
^ig.  367).  The  size  of  this  nerve  bears  an  inverse  proportion  to  that  of  the 
cutaneous  branch  of  the  last  dorsal  nerve. 

The  hypogastric  branch  (Fig.  365)  continues  onwards  between  the  Internal 
Oblique  and  Transversalis  muscles.  It  first  pierces  the  Internal  Oblique,  and 
near  the  middle  line  perforates  the  External  Oblique  above  the  external  abdomi- 
nal ring,  and  ia  distributed  to  the  integument  covering  the  hypogastric  region. 

The  llio-inguinal  Nerve  (inferior  muscuh-cutaneon3\  smaller  than  the  preced- 
ing, arises  with  it  from  the  first  lumbar  nerve.  It  pierces  the  outer  border  of 
the  Psoas  just  below  the  ilio- hypogastric,  and,  passing  obliquely  across  the 
Quadratus  Lumborum  and  Iliacus  muscles,  perforates  the  Transversalis,  near 
the  fore  part  of  the  crest  of  the  ilium,  and  communicates  with  the  Ilio-hypogas- 
tric  nerve  between  that  muscle  and  the  Internal  Oblique.  The  nerve  then 
pierces  the  Internal  Oblique,  distributing  filaments  to  it,  and,  accompanying;  the 
spermatic  cord,  escapes  at  the  external  abdominal  ring,  and  is  distributed  to  the 
integument  of  the  scrotum  and  upper  and  inner  part  of  the  thigh  in  the  male, 
and  to  the  labium  in  the  female.  The  size  of  this  nerve  is  in  inverse  propor- 
tion to  that  of  the  ilio-hjpogaatric.  Occasionally  it  is  very  small,  and  ends  by 
joining  the  ilio- hypogastric  ;  in  such  cases,  a  branch  from  the  ilio- hypogastric 
takes  the  place  of  the  ilio-inguinal,  or  the  latter  nerve  may  be  altogether  absent. 

The  Genito-crural  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
f^om  the  cord  of  communication  between  it  and  the  first.  It  passes  obliquely 
'through  the  substance  of  the  Psoas,  descends  on  its  Surface  to  near  Poupart  a 
ligament,  and  divides  into  a  genital  and  a  crural  branch. 

The  genital  branch  descends  on  the  external  iliac  artery,  sending  a  few  fila- 
ments round  that  vessel ;  it  then  pierces  the  fascia  transversalis,  and,  passing 
through  the  internal  abdominal  ring,  descends  along  the  back  part  of  the  sper- 
matic cord  to  the  scrotum,  and  supplies,  in  the  male,  the  Cremaster  muscle.  Jn 
the  female,  it  accompanies  the  round  ligament,  .and  is  lost  upon  it. 

The  crural  branch  passes  along  the  inner  margin  of  the  Psoas  muscle,  beneath 
Poupart's  ligament,  into  the  thigh,  where  it  pierces  the  fascia  lata,  and  is  dis- 
tributed to  the  integument  of  the  upper  and  anterior  aspect  of  the  thigh,  com- 
municating with  the  middle  cutaneous  nerve. 

A  few  filaments  from  this  nerve  may  be  traced  on  to  the  femoral  artery ; 
they  are  derived  from  the  nerve  as  it  passes  beneath  Poupart's  ligament. 

The  External  Cutanemta  Nerve  arises  from  the  second  lumbar,  or  from  the 
loop  between  it  and  the  third.  It  perforates  the  outer  border  of  the  Psoas 
muscle  about  its  middle,  and  crosses  the  Iliacus  muscle  obliquely,  to  the  notch 
immediately  beneath  the  anterior  superior  spine  of  the  ilium,  where  it  passes 
beneath  Poupart's  ligament  into  the  thigh,  and  divides  into  two  branches  of 
nearly  equal  size. 

The  anterior  branch  descends  in  an  aponeurotic  canal  formed  in  the  fascia 
lata,  becomes  superficial  about  four  inches  below  Poupart's  ligament,  and  divides 
into  branches,  which  are  distributed  to  the  integument  along  the  anterior  and 
outer  part  of  the  thigh,  as  far  down  as  the  knee.  This  nerve  occasionally  com- 
municates with  the  long  sa])henous  nerve. 

The  posterior  branch  pierces  the  fascia  lata,  and  subdivides  into  branches  which 
pass  across  the  outer  and  posterior  surface  of  the  thigh,  supplying  the  integu- 
ment as  far  as  the  middle  of  the  thigh. 

The  Obturator  Nerve  supplies  the  Obturator  Extemus  and  Adductor  muscles 
of  the  thigh,  the  articulations  of  the  hip  and  knee,  and  occasionally  the  integu- 
ment of  the  thigh  and  leg.  It  arises  by  two  branches :  one  from  the  third,  the 
other  from  the  fourth  lumbar  nerve.  It  descends  through  the  inner  fibres  of 
the  Psoas  muscle,  and  emerges  from  its  inner  border  near  the  brim  of  the 
pelvis ;  it  then  runs  along  the  lateral  wall  of  the  pelvis,  above  the  obturator 
Tessels,  to  the  upper  part  of  the  obturator  foramen,  where  it  enters  the  thigh, 
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and  divide:!  into  an  anterior  and  a  posterior  branch,  scparuted  by  tho  Adductor 
lirevis  muscle. 

The  aiUn-ior  branch  (Fig.  35G)  passes  down  in  frout  of  the  Adductor  Brevis, 
being  covered  by  the  Peetineua  and  Adductor  Longiis ;  and  at  the  lower  bonier 
of  the  ]atter  muscle,  communicatee  with  the  internal  cutaneous  and  Internal 
saphenous  nerves,  Ibrmlng  a  kind  of  plexus.  It  then  deacenda  upon  the  femo- 
ra! artery,  upon  which  it  is  finally  dlstributeil. 

This  nerve,  near  the  obturator  foramen,  gives  ofif  an  articular  branch  to  the 
hip-joint.  Behind  the  Fectineus,  it  distributes  moacular  branches  to  the  Ad- 
ductor Longos  and  Gracilis,  and  occasionally  to  the  Adductor  Brevis  and  Pec- 
tineus,  and  receives  a  cotumuoicating  branch  from  the  acces^ry  obturator 
nerve. 

Oooaiiionally  this  communicating  branch  is  continued  down,  a^  a  cutaneous 
branch,  to  the  thigh  and  k>g.  This  oocasional  cutaueou.4  branch  etnergea  from 
the  lower  border  of  the  Adductor  Lougus,  descends  along  the  posterior  margin 
of  the  Sartorius  to  the  inner  side  of  the  kiacc,  where  it  pierces  the  deep  fascia, 
communicates  with  the  long  saphenous  nerve,  and  is  distributed  to  -the  integu- 
ment of  the  inner  side  of  the  leg,  as  tow  down  as  its  middle.  Whoa  this 
branch  is  small,  its  place  is  supplied  by  the  internal  cutaneous  nerve. 

The  jKistenor  Aran/"/*  of  the  obturator  nerve  pierces  the  Obturator  Ksternus, 
and  passes  behind  the  Adductor  Brevi:?  to  the  front  of  the  Adductor  Magnus, 
where  it  divides  into  numerous  muscular  branches,  which  supply  the  Obturator 
Extemus,  the  Adductor  Magnus,  and,  occasionally,  the  Adductor  Brevis. 

The  articuhrbraDch  for  the  knee-joint  perforates  the  lower  part  of  the  Adductor 
Magnus,  aud  enters  the  popliteal  space;  it  then  descends  upon  the  popliteal  ar- 
tery, aa  far  04  the  back  part  of  the  knee-joint,  where  it  portoratcs  tno  posterior 
ligament,  and  ij  distributed  to  the  synovial  membrane.  It  gives  filaments  to 
the  artery  iu  ita  oourso. 

The  Accessory  Obturator  Xerve  (Fig.  854)  is  of  small  size,  and  arises  either 
&om  the  obturator  nerve  near  its  origin,  or  by  se|)arate  filament*!  from  the 
third  and  fourth  lumbar  nerves.  It  descends  along  the  inner  border  of  the 
Psoas  mnaole,  crosses  the  body  of  the  pubes,  aad  passes  beneath  the  Pectineus 
muscle,  where  it  divides  into  numerous  braocbos.  One  of  those  supplies  the 
Pectineus,  penetrating  its  under  surface;  another  is  distributed  to  the  hip-joint; 
while  a  third  communicates  with  the  anterior  branch  of  the  obturator  nerve. 
This  branch,  when  of  large  b'\z&,  is  prolonged  ^as  already  mentioned),  as  a 
Quianeous  branch,  to  the  leg.  The  accessory  obturator  nerve  is  not  constantly 
buod:  when  absent,  the  hip-joint  receives  branches  from  the  obturator  nerve. 
Occasionally  it  is  very  small,  and  becomes  loat  in  the  capsule  of  the  hip-joint. 

The  Anterior  Crtiral  iV(fn^<  (Figs.  854,  HoG)  is  the  largest  branch  of  the  lumbar 
plexus.  It  supplies  maaeular  bnuiehes  to  the  Iliaous,  Pectineus,  and  all  the 
muscles  on  the  front  of  the  thigh,  excepting  the  Tensor  Vaginre  Fcmoris  ;  cuta- 
neous filaments  to  the  front  and  inner  side  of  the  thigh,  and  to  the  leg  and  foot ; 
aud  articular  branches  to  the  knee.  It  arises  from  the  third  and  fourth  lumbar 
nerves,  receiving  also  a  fasciculus  from  the  second.  It  descends  through  the 
fibres  of  the  Psoas  muscle,  emerging  from  it  at  the  lower  part  of  its  outer  bor- 
der; and  passes  down  between  it  and  the  Iliacus,  and  beneath  Pounart\s  liga- 
ment, into  the  tbigfa,  where  it  becomes  somewhat  flattened,  and  divides  into  an 
anterior  or  cutaneous,  and  a  pastorior  or  muscular  part.  Beneath  Poupart'a 
ligament,  it  is  separated  from  tho  femoral  artery  by  the  Psoas  muscle,  ana  lies 
beneath  the  iliac  fascia. 

Within  UicpelmSy  tho  anterior  crural  nerve  gives  off  (Vom  its  outer  side  some 
small  branches  to  the  Iliacus,  and  a  branch  to  the  femoral  artery,  which  is  dis- 
tributed upon  the  upper  part  of  that  vessel.  The  origin  of  thi.<i  branch  varies; 
it  occasionally  arises  higher  than  usual,  or  it  may  arise  lower  down  in  the 
Ihigb. 
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External  to  the  pelvis,  iho  foHoving  branches  are  given  off: — 

From  the  Anterior  Division.  From  the  Posterior  Division, 


Middle  cutaneous. 
Internal  cutnneouB. 
Long  saphenous. 


Muscular, 

Articular. 


Tho  middle  eutaneou*  ner&f  (Fig.  855)  pierces  the  fascia  lata  (occasional]/  iht 
Sartorius  also),  abuut  tbrcti  inuheii  below  Puupart^H  ligamoiit,  and  divides  iuio 
two  hraaches,  which  descend  in  immediate  proximity  along  the  fore  part  of 
the  thigh,  didtributioff  numerous  branches  to  the  integnracnt  as  low  as  the  front 
of  the  knee,  where  the  middle  outaaeous  uummunicutes  with  a  branch  of  iba 
internal  saphenous  nerve.  Its  outer  branch  cotnmunicates,  above,  with  the 
crural  branch  of  the  geuito-crurai  nerve:  and  the  inner  branch  with  tbo  inter- 
Dai  cutaneous  nerve  bolow.  Tho  Sartorius  muscle  is  supplied  by  this  or  tba 
following  nerve. 

The  internal  cuianeous  nerve  passes  obliquely  across  the  upper  part  of  lh« 
sheath  of  the  femoral  artery,  and  divides  in  fronL,  or  at  the  inner  side,  of  tim 
vessel,  into  two  branches,  anterior  and  internal. 

The  anterior  branch  porforatcs  the  faycia  lata  at  the  lower  third  of  lbs  thif;b. 
nnd  divides  into  two  branches,  one  of  which  supplies  tho  laU^uraont  as  Jo* 
down  as  the  inner  side  of  the  knee;  the  other  cro^sc.'t  the  patella  to  the  oq| 
side  of  tho  joint,  communicating  in  its  course  with  tbo  long  sapbenoua  dc 
A  cutaneous  filament  is  occiisionally  given  off  from  this  nerve,  which  set 
panics  the  long  saphenous  vein ;  and  it  sometimei  commuQioates  with  the  iol«f- 
iial  bmuuh  of  tho  nerve. 

The  inner  branoh  descends  along  the  posterior  border  of  the  Sartorius  muwifl 
to  the  knee,  where  it  pierces  the  fascia  lata^  communicates  with  the  long 
nous  nerve,  and  gives  off"  several  cutaneous  branches.  The  nerve  then 
down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is  distribute. 
This  nerve,  beneath  the  fascia  lata,  joins  in  a  pluxtform  network,  by  uaitiiig 
with  branches  of  the  long  saphenous  and  obturator  nerves  (Fig.  85C).  VHm 
the  commuoicating  branch  from  the  latter  nerve  is  large,  and  oontinuod  ta| 
iutegument  of  the  leg,  the  inner  brunch  of  the  internal  cutaneous  ia  snull,! 
terminates  at  the  plexus,  occasionally  giving  off  a  few  cutaneous  filaments. 

This  nerve,  before  subdividing,  gives  off  a  few  fllaments,  which  pieroe  tbe 
fascia  lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  acoompu/- 
iiig  the  long  saphenous  vein.  One  of  these  filamonls  passes  through  the  snplii^ 
uous  opeiiiug;  a  second  becomes  suboutaneona  about  LJio  middle  of  the  tfaigh; 
and  a  third  pierces  the  fitscia  at  its  lower  third. 

The  long,  or  internal  sapJiaums  nerve^  is  the  largest  of  the  cutaneous  bruobH 
of  the  anterior  crural.  It  approaches  the  femoral  artery  where  this  vend 
passes  beneath  the  Sartorius,  and  Hett  on  its  outer  side,  beneath  the  Aponeomtio 
coverinjj,  as  far  as  the  openiug  in  the  lower  (>art  of  the  Adductor  ilkgoos.  U 
then  quits  the  artery,  and  descends  verlicall}*  along  the  inner  side  of  the  knM 
beneath  the  Sartorius,  pierces  the  deep  fascia  between  tbu  tendons  of  the^r- 
torius  and  Oraeili-s  and  becomes  subcutaneous.  The  nerve  then  passes  ak*! 
the  inner  side  of  the  leg,  accompanied  by  the  internal  saphenous  vein,  desoesdt 
behind  the  internal  border  of  tho  tibia,  and,  at  the  lower  third  of  the  Icg.dividn 
into  two  branches :  one  continues  it.q  course  along  the  margin  of  tbe  tibia,  tcr- 
niiuatiag  at  the  inner  ankle ;  the  other  passes  in  front  of  the  ankle,  and  is  dlrtn- 
buted  to  tho  int^ument  along  the  inner  side  of  tho  foot,  as  far  as  the  greet  tK 

Branches.  The  long  saphenous  nerve,  ahaut  the  middle  »/  the  thigh,  gin»«)B 
a  communicating  branch,  which  joins  tho  plexus  formed  by  the  obturator  wd 
internal  cutaneous  nerves. 

At  the  inner  tide  0/  the  l-nee,  h  gives  off  a  largo  branch  (n.  eutannu  pslA\ 
which  pierces  the  Sartorius  and  fiiscia  lata,  and  is  disiribut«J  to  tht-  '^^ 

in  front  of  the  patella.     This  nerve  communicates  above  ihc  kuoo  iftii>  -^ 
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nor  branch  of  the  internal  cutaneous;  below  the  knee,  with  other  hranchea  of  the 
long  saphenons;  and,  on  the  outer  aide  of  the  joint,  with  brandies  of  the  middle 
and  external  cutaneous  nerves,  forming  a  plexiform  network,  ihv  plexus pittiltv. 
The  cutaneous  norve  of  the  patella  it)  occasionally  sniall,  and  tertninntos  by 
joining  the  internal  cutaneous,  which  supplier  it^  place  in  front  of  the  knee. 

Seiow  the  knee,  the  branches  of  the  long  saphenous  nerve  are  distributed  to 
(be  int^ument  of  the  front  and  inner  side  of  the  leg,  cotntnunicating  with  the 
cutaneous  branches  from  the  internal  cutaneous,  or  obturator  nerve. 

Tho  Deep  Orottp  of  brandies  of  the  aaterior  crural  nerve  are  muscular  and 
articular. 

The  muaciilaT  branches  supply  the  Peotiueus,  and  all  the  muficles  on  tlie  front 
of  the  thigh,  exaept  the  Tensor  Vagins  Femoris,  which  is  suppliu<l  from  the 
superior  glateal  nerve,  and  the  Sartorius,  which  ia  supplied  by  dlamenta  from 
the  middle  or  internal  cutaueoua  nerves. 

The  branches  to  the  Pec(\ne:uA,  usually  two  in  number,  pass  inwards  behind 
the  femoral  ve&aels,  and  enter  the  muscle  on  its  anterior  surface. 

The  branch  to  the  Reeius  muscle  eaters  its  under  surface  high  up. 

The  branch  to  the  Vastus  Extemua^  of  large  size,  follows  the  course  of  the 
desceading  branch  of  the  external  circumQex  artery,  to  the  lower  part  of  the 
muscle.     It  ^ivcH  otTan  articular  filament. 

The  branches  to  the  Vaxtua  Intemia  and  Orure^is  enter  the  middle  of  those 
muscles. 

The  artimhr  Irranclies^  two  in  number,  supply  the  knee-joint.  One,  a  long 
slender  filament,  is  derived  from  the  nerve  to  the  Vastus  Bxtornus.  Ii  pene- 
trates the  capsular  ligament  uf  the  joint  on  its  anterior  aspect.  The  othur  is 
derived  i'rom  the  nerve  to  the  Vastus  Internus.  It  descends  along  the  iniernni 
inter mujKular  septum,  accompanying  tho  deep  branch  of  the  ana^tomotica 
magna  artery,  pierces  the  capsular  ligameut  of  the  Joint  on  its  inner  side,  aud 
sapplies  the  Kynoviat  membrane. 

The  Sacral  ksn  Cocctoea»>  Nerves. 

The  sacral  nerves  are  five  ia  number  on  each  side.  The  four  upper  ones  pass 
from  the  sacral  canal,  through  the  sacral  foramina;  the  fiflh  through  tho  fora- 
men between  the  sacrum  and  coccyx. 

The  roots  of  origin  of  the  upper  sacral  (and  lumbar)  nerves  are  the  largest  of 
all  the  spinal  nerves;  whilst  those  of  the  lowest  sacral  and  coccygeal  nerve  aro 
the  smallest. 

The  roots  of  these  nerves  are  of  very  considerable  length,  being  longer  than 
those  of  any  of  the  other  spinal  nerves,  on  account  of  tho  spinal  cord  nut 
extending  beyond  the  first  lumbar  vertebra.  From  their  great  length,  ami  the 
appearance  they  present  in  connection  with  the  spinal  cord,  the  roots  of  origin 
of  these  nerves  arc  called  collectively  the  eauJa  ef/ttina.  Kach  sacral  and 
coccygeal  nerve  divides  into  two  branches,  anterior  and  posterior. 

The  posterior  saerttl  nerves  are  small,  diminish  in  size  from  above  down- 
wards, and  emerge,  except  the  last,  from  the  sacral  canal  by  the  posterior  sacral 
formiua. 

The  three  upper  on«  are  covered,  at  their  exit  from  the  jtacral  canal,  by  the 
3t[ultifidus  spinee,  and  divide  into  external  and  internal  branches. 

The  internal  branches  are  small,  atid  supply  the  Mutiitidus  Spinm. 

Tho  ejctemal  branches  communicate  with  one  another,  and  with  the  last 
lumbar  and  fourth  sacral  nerves,  by  means  of  anastomosing  loops.  These 
branches  pa.«8  outwards,  to  the  outer  surface  of  the  great  sacro-scintic  ligament, 
where  they  form  a  second  series  of  loops  beneath  the  Gluteus  M.iximus.  Cuta- 
iieous  branches  from  this  second  series  of  loops,  usually  three  in  number,  pierce 
the  Gluieu3  MaximuB,  one  near  the  posterior  inferior  spine  of  the  ilium ;  another 

E"te  the  end  of  the  sacrum;  and  the  third,  midway  between  the  other  two. 
supply  the  integument  over  the  posterior  [>art  of  the  gluteal  region. 
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Tbe  Iwo  hiea-  postenor  moral  7MTv«are  situated  bcIow  the  Sfultifidus  Spi&ie. 
Tboy  are  of  tiinal!  aize,  and  join  with  each  otbur,  aud  with  tbc  coccygeal  Durve, 
»o  as  to  form  loops  on  the  back  of  the  sacrom,  fiJamonta  from  which  supplj 
tbe  iDtegutnuut  over  tbe  coccyx. 

Tbo  ci>ccygail  lutrvc  divides  into  itn  anterior  and  posterior  branoh  id  tbespinal 
canal.  The  pMOtri'ir  branch  i.4  the  smaller.  It  receives,  as  already  mcntio&«<], 
a  communi^ting  branch  from  tbo  last  sacral,  aud  U  lo<tt  ia  the  llbruiu  slmc- 
lure  on  the  back  of  tho  coccvx. 

Tbe  anlenor  »acr<d  nerves  oiminish  in  size  from  above  downwards.  The  ftmr 
upper  OIIC8  emerge  from  tho  anterior  sacral  fomminu;  the  anterior  branob  of 
the  fifth,  together  with  the  coccygeal  nerve,  between  tbe  aacrum  and  tbccoocjnc. 
All  tbe  anterior  sacral  nerves  couimumcate  with  the  sucnU  ganglia  of  the  stuh 
pathetic,  at  their  exit  from  the  sacral  foramina.  fUaJim  nerve,  of  large  axe, 
unites  with  the  lurabo-sacral  nerve.  Tbe  second  equals  in  aize  the  precedin|i, 
with  which  it  joins.  Tbe  tJurd,  about  one-fourth  the  size  of  the  scooml,  unites 
with  the  preceding  nerves,  to  form  tho  sacral  plexus. 

'ViiQ  fourth  anterior  sacr(U  -riKi-vt  sendH  a  branch  to  join  the  aacral  plexus.  Thv 
remaining  portion  of  the  nerve  divides  into  visceral  and  muscular  braiicbeE: 
and  a  communicating  filament  descends  to  join  the  fiAh  sacral  nerve.  The  vif* 
ccral  brancJtes  itre  distributed  to  tho  viscera  of  the  pelvis,  communioaUng  witb 
the  sympatheiio  tiurvc.  Thuso  branches  ascend  upon  the  rectum  and  bladder; 
in  the  female,  upon  tho  vagina  and  bladder,  communicating  with  bran  ' 
the  svmpathetio  to  form  the  hypogastric  ploitus.  The  muscular  brancha 
distributed  to  the  Levator  Ani,  Cocoygeus,  and  Sphincter  Ani.  Cutanoius  fibr 
mcots  arise  from  tbe  latter  branch,  wbich  supply  the  integument  between  t&l 
auus  and  ooccyx. 

'Hhe  fx/iK  anterior  saaral  mrve,  after  parsing  from  the  lower  end  of  tbe  saeni 
canal,  pierced  tbe  Cocuygeus  muttclo,  aud  descends  upon  iU  aaterior  surlaoe  Vt 
tho  tip  of  tho  coccyx,  where  it  perfor.itea  that  muscle,  to  lie  diatribuLed  to  tkA 
integument  over  tbe  back  part  aud  side  of  tbe  coccyx.  This  nerve  oonuna- 
nivatea  above  with  the  fourth  sacral,  and  below  with  the  ooooygeai  nerve,  toA 
supplies  the  Coccygeus  muscle. 

Tbe  anUrior  branch  of  the  coccygeal  nerve  is  a  delicate  filament  which  escape 
at  tbe  termination  of  tbe  sacral  canal.     It  pierce*  tbe  sacro-sciaiic  ligament 
Coccygeus  muscle,  is  joined  by  a  branch  from  the  fifth  anlcrior  sacral,  and 
comes  lost  in  tho  integument  at  the  back  part  and  side  of  the  coccyx. 

Sacral  Plexcs. 

The  Sacral  PIoxu.(;  is  formed  by  tbe  lumbo-»icraI,  tbe  anterior  bnaobM ' 
the  three  upper  saoral  nerve.4,  and  part  of  that  of  the  fourth.  Those  awH 
proceed  in  different  directions;  the  upper  ones  obliquely  outwarda,  the  fo»er 
one  nearly  horizontally,  and  they  nil  unite  into  a  single,  broad,  flat  cord.  Tlu 
sacral  plexus  i.i  triangular  in  form,  its  boso  corresponding  witb  the  exit  of  tU 
nerves  from  tbe  sacrum,  it6  apex  witb  tbe  lower  part  of  the  great  sacro^aeiiue 
foramen.  It  rests  upon  tbe  anterior  surface  of  itie  Pyriformis,  and  isooniai 
in  fk>nt  by  tbe  pelvic  fascia,  which  separates  it  from  the  sciatic  and  y^ 
branches  of  the  internal  iliac  artery,  and  from  tbe  viscera  of  the  peWio. 

The  branohca  of  tho  iuicral  jflcxus  ore: — 


Mnscvilar. 
Superior  gluteal. 

Great  sciatic. 


Pudic. 
Small  Bciatio. 


The  muscular  hrawhea  supply  the  Pyriformis.  Obturator  Intemus,  tbe  M 
Gomelli,  and  the  Quadratus  Fcmoris.  Tbe  branch  to  tbe  Pyriformis  vnm 
either  from  the  plexus,  or  from  the  upper  sacral  nerves  ;  the  branch  to  tbfl  Ob- 
turator Internum  ari.4e3 at  the  junction  of  tlic  himbo-saoral  and  first  sacral  oerrM; 
it  crosses  behind  tbe  spine  of  the  i»ubium,  and  jMisses  through  tho  lesser  sacn- 
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BOiatio  fommen  to  the  inner  eurfaco  of  iho  Obtumtor  Tntornua;  the  brnnch  lo 
the  Gemellus  Superior  arises  from  the  lower  pnrt  of  the  plexus,  near  the  podio 
nerve;  the  small  branoh  toihe  QemeUus  luferior  and  Quadrututi  FemorU  also 
arises  from  tbe  lower  part  of  tbo  plexus;  it  passes  beneatli  tlie  GemelH  and 
teudon  of  tbe  Obturator  Intcmus,  and  supplier  an  articular  branch  to  the  hip- 
joint.  Tfaia  branch  is  occasionally  derived  from  the  upper  part  of  tbe  great 
sciatic  nerve. 

Tbo  Superior  Glulml  ^erve  ^Fig.  358)  arises  from  tbe  back  part  of  tbe  lumbfv 
sacral ;  it  pa-iscs  from  the  pelvis  tnrougb  ilio  great  sacro-Miiatic  foramen  ubove 
the  Pyriformis  muscle,  accompanied  by  the  gluteal  vessels,  and  divides  into  a 
superior  and  an  inferior  branch. 

Thi3  superior  branch  follows  tbe  line  of -origin  of  the  Gluteus  Minimus,  and 
sullies  it  attd  tbe  Gluteus  Medius. 

The  inferior  bratich  crosses  obliquelv  between  tbo  Gluteus  Minimus  and  Gla* 
tens  Mddius,  distributing  fil«ment-s  to*botb  these  muscles,  and  terminiktcs  in  the 
Tensor  Vaginse  Femoris,  extending  nearly  to  its  lower  end. 

The  Pudie  Nerve  arisea  from  the  lower  part  of  the  aaoral  plexoa,  and  leaves 
tbe  pelvij,  through  the  great  sacro-aciatic  foramen,  below  the  Pyriformis.  It 
then  oro6«es  tbe  spine  of  tbe  iacliium,  and  re-enters  the  pelvis  through  the 
leaser  sacro-sciatic  foramen.  It  accompanies  the  pudic  vcSsScls  upwards  and  for* 
wards,  along  the  outer  wall  of  the  ischio.rectal  fossa,  being  covered  by  the 
obturator  fascia,  and  dividtjs  into  two  terminal  branebos,  the  perineal  nerve, 
and  tbe  dorsal  nerve  of  the  penis.  Near  its  origirij  it  gives  off  the  inferior 
biemorrhoidal  nerve. 

Tbo  inferior  haemorrlioidal  nerve  is  oocasionally  derived  from  the  saoral  plexus. 
It  passes  across  the  ischio-recUiI  fossa,  with  its  aecompanving  vessels,  towards 
the  lower  end  of  tbe  rectum,  and  is  distributed  to  the  Externa!  Sphincter  and 
the  integument  round  the  anus.  Branches  of  this  nerve  communicate  with  the 
tuferior  pudcudal  and  superficial  perineal  nerves  on  the  inner  margin  of  tbe  thigh. 

The  perineal  nerve,  tlie  inferior  and  larger  of  the  two  terminal  branches  of 
tbe  pudic,  It  situated  bolow  the  pndic  artery.  It  acoompanies  the  superficial 
perineal  artery  in  the  periaeum,  dividing  into  cutanoourt  and  muscular  branches. 

The  cutaneous  branches  (superficin!  perineal)  are  two  in  number,  posterior 
and  anterior.  The  jyttUrior  branch  passes  to  the  back  part  of  tbe  iachio-rectal 
foasa,  distributing  filaments  to  the  Sphincter  Ani  and  integument  in  front  of 
the  anus,  which  communicato  with  tno  inferior  hfemorrhoidal  nerve;  it  then 
passes  forwards,  with  the  anterior  branch,  to  thebaek  of  the  scrotum,  communi- 
catiDR  with  tlio  anterior  branch  and  with  the  inferior  pudendal.  The  anterior 
branch  [jaAscs  to  the  fore  part  of  the  ischio«reciaI  fossa,  in  front  of  the  preceding, 
and  accompanies  it  to  the  scrotum  and  under  part  of  tbe  penis.  This  branca 
gives  one  or  two  filaments  to  the  Levator  Ani. 

The  muscular  branches  are  distributed  to  the  Transversus  Perinoi,  Accele- 
rator LTrinie,  Krector  Penis,  and  Compressor  Urothrje.  The  norve  of  the  bulb 
supplies  the  corpus  spongiosum;  some  of  its  fllamonts  run  for  some  distance 
on  the  surface,  before  penetrating  to  tbe  interior. 

The  di>rml  nerve  of  t)i4  penis  is  the  auporior  division  of  the  pudio  nerve ;  it 
accompanies  the  pudic  artery  along  the  ramus  of  tbo  ischium,  and  between  the 
two  layers  of  the  deep  perineal  fascia ;  it  then  pierces  the  suspensory  ligament 
of  tbo  penis,  and  accompanies  the  arteria  dorsaJis  penis  to  the  glans,  to  which 
it  is  distribute^!.  On  tbe  penis,  this  nerve  gives  oft"  a  cutancouw  branch,  which 
Tuna  along  the  side  of  the  organ ;  ii  is  joined  with  bratiches  of  the  sympathetio, 
and  supplias  the  integument  of  the  upper  surface  and  sides  of  the  penis  and 
prepuce,  giving  a  large  branch  to  tbe  corpus  cavemosum. 

In  tho  female,  the  pudio  nerve  is  distributed  to  the  parts  analogous  to  those 
in  the  male;  its  superior  division  terminating  in  the  clitoris,  its  inferior  in  tbe 
external  labia  and  perineum. 

The  Smati  Sciatic  Nerve  (Fig.  3u8)  sapplies  the  integument  of  the  perineum 
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liaok  port  of  th6  thigb  and  leg,  aad  one  musole,  the  Qlut«as  Maximus.  It 
is  usaally  formed  by  tlio  union  of  two  branclie.*,  which  ariiw  from  the  lower 
part  of  tlie  ittcral  plexus.  It  ieflues  from  the  p«lvia  below  the  Pyriformis  mus- 
cle, doscentld  boncath  tho  Gluteus  Maximua  with  the  sciatic  artery,  and  at  the 
lowor  border  of  that  muscle  passes  along  tho  back  part  of  the  thigh,  beneath 
the  fiiscin  laia,  to  the  lower  pan  of  the  poplitefti  region,  where  it  pierces  the 
fascia  and  becomes  cutaneou?.  It  then  accompanies  the  external  saphenoas 
vein  below  the  middle  of  the  leg,  ita  terminal  filaments  commuuicating  with 
the  external  saphenous  nerve. 

The  braoohea  of  the  small  sciatic  nerve  are  muscular  (inferior  gluteal)  and 
cutaneous. 

The  infert'ttr  ijluleal  consi.qt  of  several  large  branches  giren  off  to  the  under 
surface  of  the  Qlateus  Maximus,  liear  its  lower  ^art. 

Tho  eutaneona  branches  consist  of  two  groups,  mtornal  and  ascending. 

The  inirmat  culnn^tts  brftnche-t  are  distributed  to  the  skin  at  the  upper  and 
inner  side  of  the  thigh^  on  ita  posterior  aspect.  Uuo  branch,  longer  tnan  the 
rest,  the  inferior  pttdendal^  carves  forward  uelow  tho  tubor  ischii,  pierces  the 
fascia  lata  on  the  outer  side  of  the  ramus  of  tho  ischium,  and  is  distributed  to 
the  integument  of  tho  sorotam,  oommunicating  with  the  superficial  perineal 
nerve. 

Tlie  asceivUny  trttanenus  branches  consist  of  two  or  three  filaments,  which  turn 
upwards  round  tho  lower  border  of  tho  Gluteus  Maximus,  to  supply  the  integu- 
ment covering  its  surface.  One  or  two  ftlamcnts  occasionally  de-^ccnd  along 
the  outer  side  of  the  thigh,  supplying  the  integument  as  far  as  the  middle  of 
that  region. 

Two  or  three  branches  are  given  off  from  the  lessor  sciatic  nerve  as  it  de- 
scends beneath  tho  fascia  of  the  thigh ;  they  supply  tho  integument  of  the  back 
port  of  the  tbigh,  popliteal  region,  and  uppor  part  of  the  leg. 

The  Oratt  Seiatie  Virrtw  (Fig.  853)  supplies  nearly  tho  whole  of  the  integu- 
ment of  the  leg,  the  muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and 
foot.  It  is  tlie  largest  nervous  cord  in  the  body,  measuring  three-quarters  of 
an  inch  in  breadth,  and  is  the  continuntlon  of  the  lower  part  of  the  sacral 
plexus.  It  passes  out  of  the  pelvis  throuch  the  great  sacro-sciatic  foramen, 
below  the  Pyriformia  muscle.  It  descends  oetween  the  trochanter  miijor  and 
tuberosity  of  the  ischium,  along  the  back  pari  of  the  thigb  to  about  its  lower 
third,  where  it  divides  into  two  large  brancnejj,  the  internal  and  exleruai  popli- 
teal norvas. 

This  division  may  take  place  at  any  point  between  the  sacral  plexus  and  tho 
lower  third  of  the  thigh.  When  the  diviaiou  occurs  at  the  plexus,  the  two 
nerves  descend  together,  side  by  side;  or  they  may  be  separalod,  at  their  com- 
mencement, by  the  interposition  of  part  or  the  whole  of  the  Pyriformis  muscle. 
As  the  nerve  descends  along  the  back  of  the  thigb,  it  rests  at  £rst  upon  the 
external  rotator  muscles,  together  with  the  small  sciatic  nerve  and  artery,  being 
covered  by  the  Gluteus  Maximus;  lower  down,  it  lies  upon  the  Adductor  Mag- 
nus, and  is  covered  by  the  long  head  of  tho  Biceps. 

The  branches  of  the  nerve,  before  its  division,  are  articular  and  muscular. 

The  articular  branches  arise  from  the  upper  part  of  the  nerve;  they  supply' 
the  hip-joint,  perforating  its  fibrous  capsule  posteriorly.    These  brunches  are 
sometimes  derived  from  the  sacral  plexus. 

The  vtfueular  branch'r.j  are  distributed  to  tho  flexors  of  the  leg;  viz.,  the 
Biceps,  Semitcndinoans,  and  Semi  mem  bmnosus,  and  a  branch  to  the  Adductor 
Magnus.     These  branches  are  given  off  beneath  the  Biceps  muscle. 

Tho  Internal  PopUieal  Neree,  the  larger  of  the  two  terminal  branches  of  the 
great  sciatic,  descends  along  the  back  part  of  the  thigh  through  the  middle  of 
the  popliteal  space,  to  the  Tower  part  of  tho  PopHteus  muscle,  where  it  pawea 
with  the  artery  beneath  tho  arch  of  the  Solcus,  ami  becomes  the  posterior  tibial. 
lies  at  first  very  superficial,  and  at  the  outer  aide  of  the  popliteal  vessels; 
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opposite  the  knee-joint,  i(  ia  in  close  relaiion  with  the  veAsela,  and  crouci  tU 
artery  to  its  iuner  aido. 

The  branches  of  this  nerve  are  articular,  rauacular,  and  a  cutaneous  bnutoh, 
the  external  or  sbort  saphenous  nerve. 

ThenWicu/ar  branehei,  usually  three  iu  number,  supply  the  knee-joint;  twn  ■ 
of  these  branches  accompany  the  superior  and  interior  internal  articular  uteritt;  " 
and  a  third,  the  azygOit. 

The  muscuiar  brandies,  four  or  five  in  number,  arise  from  the  nerve  as  it  lia 
between  the  two  hcad.'i  of  the  Gastrocnemius  muscle;  they  supply  that  mujclt^ 
the  riautaria,  Suleus,  and  ropliteus. 

The  eztemai  or  short  saphemms  nmte  (Fig.  857)  desCMids  between  the  two 
heads  of  the  Qaatrocoemius  muscle,  and,  about  the  middle  of  the  back  of  tl)4 
leg,  pierces  the  deep  fasciafand  receives  a  communicating  branch  (commiinuoM 
pertmeAfrom  the  external  popliteal  nerve.  The  nerve  then  continues  itscooiH' 
down  tne  leg  near  the  outer  margin  of  the  tendo  Achillis,  in  company  with  tlo 
external  saphenous  Tein,  winds  round  the  outer  malleolus,  and  is  distributed  to 
the  intecument  along  the  outer  side  of  the  foot  and  little  toe,  oommanicalu; 
on  the  dorsum  of  the  foot  with  the  musculo-outaneous  nerve. 

The  posieriar  tibial  nrrve  (Fig.  368)  commcncea  at  t!io  lower  border  of  the  Pojv 
liteas  mu^lo,  and  passes  along  the  back  part  of  the  leg-  with  the  posteiior 

tibial  vessels  to  the  interval   between  the 
Fig.  869.— The  Plantar  Nervue.        inner  malleolus  and  the  heel,  where  itdivids 

into  the  external  and  internal  plantar  nervei 

It  lies  upon  the  deep  muscles  of  the  1^,  and 

«  ia  covered  by  the  deep  fascia,  the  superficial 

''  '^  '^i^  musoles,  and  iategumeot.    In  the  upper  put 

of  itt^  oourBC^  it  lies  to  the  inner  side  of  thi 

<&«^H«r     ^ W: ^ VJ.'.tV/'Pk"^*-*'^      pasterior  tibial  artery;  but  it  soon  crosan 

that  vessel,  and  lies  to  its  outer  side  tu  (u 
as  the  ankle.  In  the  low^cr  third  of  the  lea. 
it  is  placed  parallel  with  the  inner  margiaoC 
the  tendo  Aohillis. 

The  branch^^s  of  the  posterior  tibial  turre 
.'iiT  ttic  mu.>icular  and  plantar  culanooos. 
Oftn  Tlic  muscular  branches  &ri«o  cither  tuf*- 

rately  or  by  a  common  trunk  from  the  uppar 
mirt  of  the  nerve.  Tbcy  supply  the  Tibitlu 
Posticus,  Flexor  LoDgas  Digitorum,  au) 
Flexor  Longus  PoUiois  muscles;  tbe  bnuch 
to  the  latter  muiM^lu  accompanying  the  poro- 
neal  artery. 

The  pbinlar  cutarwou*  bmneb  perforates  tbe 

internal  aunular  ligament,  and  suppUe*  the 

integument  of  the  heel  and  inner  aide  of  the 

sole  of  the  foot. 

i''/\    it.l\  /    "^  "^^^  internal  plantar  nerve  (Fig.  859),  the 

larger  of  the  two  terminal  branches  of  tb« 
posterior  tibial,  accompanies  the  internal 
plantar  artery  along  the  inner  side  of  ibc 
foot.  From  its  origin  at  the  inner  ankle  il 
passes  forwards  between  the  Abductor  Pollicis  and  Flexor  Brt'vi»  Di>fiiorum. 
divides  opposite  the  buses  of  the  metatarsal  bones  into  four  digital  bruncia^^ 
and  communicates  with  the  external  plantar  nerve.  -^^Il 

BrattchM.     In    its  course,  the    internal   plantar   nerve  gives   off    euiaJI^^ 
droneAe*,  which  pierce  the  plantar  fascia,  and  supply  the  integument  of  the 
sole  of  the  foot;  mnjicular  branrhea,  which  sujjply  the  AMuotor  PoUioU  aad 
Flexor  Brevis  bifjitorum;  arUcular  bramkts  to  the  artlculutiona  uf  the  tanas 


EXTERNAL   POPLITEAL. 


Ml 


metAtarsDa;  and /our  i/ij^jW  brancheg.  Thcae  piorco  the  plantar  faacin  ia 
ihe  clefta  between  the  tow,  and  are  distributed  in  the  following  manner :  The 
first  flupplies  the  inner  border  of  the  great  toe,  and  aeada  a  Olamout  to  the 
Flaxor  Brevia  Pullicis  muscle;  tbo  second  bit'tircatca,  to  Bupply  the  at^jaceni 
sides  of  the  great  and  second  toes,  sending  a  filament  to  the  ffrst  Lumbrical 
muRcle;  the  Otird  digital  branch  supplies  the  adjacent  sides  of  the  seeond  and 
third  toes,  and  the  second  Lumbncal  muacio;  the /ourfA  supplies  the  oorre- 
spoudiug  aides  of  the  third  and  fourth  toes,  and  receives  a  coramunicating 
branch  from  the  external  plantar  nerve.  It  will  be  observed,  that  the  distri- 
bution of  these  branchcji  is  precisely  similar  to  that  of  the  median  nerve  in 
the  hand.  Each  digital  uervu  gives  off  cutaneous  and  articular  tilameuU;  and 
opposite  the  last  phalanx  sends  a  dorsal  branoh,  which  sucpHcs  the  structures 
round  the  noil,  the  continuation  of  the  nerve  being  distriouted  to  tbo  ball  of 
the  toe. 

The  external  plantar  nervf.  the  smaller  of  the  two,  completes  the  nervous 
supply  to  the  structures  of  the  foot,  being  distributed  to  thu  little  toe  and  one* 
half  of  the  fourth,  oa  well  as  to  most  of  the  deep  mu»clejt,  it»  diintribution  being 
similar  to  that  of  the  ulnar  in  the  hand.  It  passes  obliquely  forward.4  with  the 
external  plantar  artery  to  the  outer  side  of  the  foot,  lying  between  the  Flexor 
Brevis  Uigitorum  and  Flexor  Accessoriun;  and,  in  the  interval  between  the 
former  muscle  and  Abductor  Minimi  Btgiti,  divides  into  a  supcrflcial  and  a 
deep  branch.  Before  its  division,  it  supplies  tljo  FleJLor  Accessorius  and 
Abductor  Minimi  Digiti. 

The  auperjkial  branch  separates  into  two  digital  nerves;  one,  the  smaller  of 
the  two,  supplies  the  outer  sid?  of  the  little  toe,  the  Flexor  Brevis  Minimi 
Digiti,  and  the  two  interosseous  muscles  of  the  fourth  metatarsal  space;  the 
other,  and  larger  digital  branch,  supplies  the  adjoining  sides  of  the  f<^urtb  and 
tli^h  toes,  and  oommunicates  with  the  iuteniul  plnniur  ncrvo. 

The  deep  or  muscular  branch  accompanies  tbe  external  plantar  artery  into  the 
deep  part  of  the  solo  of  tlie  foot,  beneath  the  tendons  of  tbe  flexor  musclud  and 
Adductor  Polliois,  and  supplies  all  the  Interoasei  (except  those  in  the  fourth 
meuLtars.lI  space),  tbe  two  outer  Lambrioales,  the  Adductor  Pollicis,  and  the 
Transversus  Pedis. 

The  Ertfnvial  P^ijilitml  or  Peroneal  Nerve  (Pig.  358),  about  one-half  the  size 
of  the  internal  popliteal,  descends  obliquely  along  the  outer  side  of  the  popliieal 
spoco  to  the  Hbuta,  otose  to  the  margin  of  tbo  Biceps  mnaolo.  It  is  caiiiiy  felt 
Mneath  the  skin  behind  the  head  of  the  libula,  at  the  inner  side  of  the  tendon 
of  the  Biceps.  About  an  inch  below  tbo  head  of  the  fibula  it  pierces  the  origin 
of  the  Peroneus  Longus,  and  divides  beneath  that  muscle  into  the  anterior 
tibial  and  musculo-cutaneous  nerves. 

The  branches  of  the  peroneal  nerve,  previous  to  its  division,  are  articular  and 
ctttaneous. 

The  articular  braTKhes,  two  in  number,  accompany  the  superior  and  inferior 
e.Yternal  articular  arteries  to  the  outer  side  of  the  knee.  The  upper  one  occa- 
sionally arises  from  the  great  sciatic  nerve  before  its  bifurcation.  A  third 
(recurrent)  articular  nerve  is  given  off  at  the  point  of  division  of  the  peroneal 
nerve;  it  ascends  with  the  tibial  recurrent  artery  through  the  Tibialis  Anticus 
muscle  to  the  front  of  the  knee,  which  it  supplies. 

The  eutajieous  branches,  two  or  three  in  number,  supply  the  integument  along 
the  back  part  and  outer  side  of  the  leg,  as  far  as  its  middle  or  lower  part ;  one 
of  these,  larger  than  the  rest,  the  communicaiM  peronei,  arises  near  the  head  of 
the  fibula,  crosses  the  external  head  of  the  Gastrocnemius  to  tho  middle  ol'the 
i|Bg,  and  joins  with  the  external  saphenous.  This  nerve  occasionally  exists  as 
Vmuirate  branch,  which  is  continued  down  as  far  as  the  heel. 

Tna  Anterior  Tibial  Nerve  (Fig.  3oR)  commences  at  the  bifurcation  of  the 
peroneal  nerve,  between  the  QbiiTa  ana  upper  part  of  tho  Peroneus  Longas, 
passes  obliquely  forwards  beneath  the  Kxieusor  Lougua  iJigitorum  to  the  fore 
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part  of  the  interosseous  membrane,  and  reaches  tbe  outer  side  of  the  aolerior 
tibial  artery  above  the  middle  of  the  leg;  it  then  descends  with  ibo  urtenr  ta 
the  front  ot'  tlie  ankle-joint,  where  it  divides  into  an  external  and  an  internnl 
branoh.  This  nerve  lies  at  first  on  tbe  outer  side  of  the  anterior  tibial  arterjr, 
then  in  front  of  it,  and  again  at  its  outer  aide  at  ihe  anklejoiiii. 

Tbe  hrn-nchea  of  the  anterior  tibial  nerve,  in  its  course  throuoth  the  1^,  tr« 
t}tc  muscular  nerves  to  tbe  Tibialis  Anticus,  Extensor  Longua  Digitonitn,  umI 
Extensor  Proprius  PollicJs  musclas. 

Tbe  ex(frnal  or  tanat  branch  of  the  anterior  tibia!,  passes  ontward*  aeron^ 
tarstiit,  b«?neath  the  Extensor  Brovia  Digitorum,  and,  having  boeomo  ganglioikif. 
like  the  posterior  intorosaeoua  nerve  at  the  wrist,  supplies  the  Extensor  Brwii 
Digitorum  and  tbe  articulations  of  the  tarsus  and  metatarsus. 

The  internal  branch^  the  continuation  of  the  nerve,  accompaniea  the  domji^ 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and,  st  the  iSw 
interosseous  space,  divides  into  two  branches,  which  supply  the  adjncenl  ndai 
of  the  great  and  Bcoond  toes,  communicating  with  tbe  internal  divisioQ  of  tt>  , 
musculo-eutaneoua  nerve.  ^^1 

The  if wchIo- Cutaneous  Nerve  (Fig.  356^  sappliea  the  muscles  on  the  finlB 
side  of  the  leg,  and  tbe  integument  of  toe  dorsum  of  the  foot.  It  poiaeiJiir- 
wards  between  the  Peronei  muscles  and  the  Extensor  Longua  Digitorum,  pJSfM 
tbe  deep  fascia  at  the  lower  third  of  the  leg,  on  its  front  and  outer  sioc^  ud 
divides  into  two  branches.  This  nerve,  in  its  course  between  the  moielai 
gives  ofl' muscular  branches  to  tbe  Peroneus  Longus  and  Puroneus  BnsriA,iaJ 
cutaneous  filaments  to  the  integument  of  tbe  lower  part  of  the  leg. 

Tbe  intrrnat  branch  of  the  musculo-cutaneous  nerve,  passes  in  front  oflW 
ankle-joint,  and  along  the  dorsum  of  the  foot,  supplvin?  the  inner  side  oftlM 
great  toe,  and  tbe  adjoining  sides  of  tbe  second  and  toira  toes.  It  also  SDppbi 
tbe  integument  of  tbe  iuner  ankle  and  inner  iiide  of  the  foot,  commut)iaiiHi£ 
with  tbe  inlomal  saphenous  nenre,  and  joins  with  the  anterior  tibial  oem^ 
between  the  great  and  second  toes. 

The  external  branch,  the  larger,  passes  along  the  outer  side  of  the  dorsanof 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  ondfiM 
toes.  It  also  supplies  tbe  integument  of  the  outer  ankle  and  outer  side  of  ilx 
foot,  coinniunicating  with  the  short  saphenous  nerve. 

The  distribution  of  these  branches  of  the  mnsculo-outaneoos  nerve  irill  be 
found  to  vary;  together,  they  supply  all  the  toes  excepting  the  outer  side  of  tW 
htile  too,  and  the  adjoining  aidu^  of  the  great  and  second  toes. 


The  Sympathetic  Nerve. 

^  THsSympathetioNerveiseocalledfrom  the  opinion  entertained  that  tlirongh 
It  i.'^  produced  a  sympathy  between  the  aQuctioQa  of  distant  organs.  It  eousisid 
of  ft  series  of  ganglia,  connected  together  by  intervening  cord^,  e:ttending  on 
each  side  of  the  vertebral  cotumu  from  the  base  of  the  skull  to  the  coccyx.  It 
may,  moreover,  bo  traced  up  into  the  head,  where  the  ganglia  (which  are  all  in 
connection  with  the  firth  cranial  nerve)  occupy  spaces  between  the  cranial  and 
facial  b\mes.  Tle^ie  two  f^augUated  oDrda  lie  parallel  with  one  another  at)  far 
as  the  sacrum,  on  which  bone  they  oonvergo,  commituicaliiiK  together  through 
a  single  ganglion  {<jnnglion  impar),  placed  in  front  of  the  coccyx.  Some 
anatomists  also  i^tate  that  the  two  cords  are  joined  at  their  cepbalio  extremity, 
through  a  small  ganglion  (the  ganglion  of  Bibes),  situated  upon  the  anterior 
commniiicfttirig  artery.  Moreover,  the  chains  of  opposite  sides  communicate 
between  thcao  two  extremities  in  several  parts,  by  means  of  the  nervous  cords 
that  arise  from  them. 

The  ganglia  are  somewhat  less  numerous  than  the  vertebree:  thus  there  are 

only  three  in  the  eerviual  rogiuii,  twelve  in  the  dorsal,  four  in  the  lumbar,  five 

in  the  aacral,  and  one  in  tlio  coccygeal. 

The  sympathetic  nerve,  fur  ctmvcnteuce  of  description,  may  be  divided  into 

^lereral  part«t,  acconliiig  to  the  position  oecupied  by  each;   and  the  nnmber 

Hk ganglia  of  which  each  part  is  composed,  may  be  tbos  arranged:— 

[  Cephalic  portion  .  ,        4  ganglia. 

^K  Cervical  .  .        8      " 

^^^^  Dorsal  .  .  12      « 

^^^^B  Lumlmr 

^^^^V  Sacral 

^^^f  Coccygeal  .  .        1      " 

Eacli  ganglion  may  be  regarded  as  a  distinct  centre,  from  or  to  which 
,    branches  pass  in  various  directions.    These  branches  may  be  thus  arranged: 
i   1,  Branches  of  commuuicatiou  between  the  ganglia.    2.  Branches  of  commu- 
nication with  the  cerebral  or  spina!  nerves.     8.  Primary  branches  passing  to  be 
distributed  to  the  arteries  in  the  vicinity  of  the  ganglia,  and  to  the  viscera,  or 
proceeding  to  other  j.'anglia  placed  in  the  thorax,  abdomen,  or  pelvis. 

1.  The  branches  of  coniiaunication  between  the  ganglia  are  composwl  of  gray 
and  white  nerve-fibres,  the  latter  being  continuous  with  those  fibres  of  the 
spinal  nerves  which  pass  to  the  ganglia. 

2.  The  branches  of  communication  between  the  ganglia  and  the  cerebral  or 
spinal  nerves  also  consist  of  a  white  and  a  gray  portion;  the  former  proceeding 
from  the  spinal  nerve  to  the  ganglion,  the  latter  [mssing  from  the  ganglion  to 
the  apina'  nerve. 

3.  The  primary  branches  of  distribution  also  oonaist  of  two  kinds  of  norre- 
flbres,  the  sympathetic  and  spinal.  They  have  a  remarkable  tendency  to  form 
intricate  plerusei*,  which  encircle  the  bloodveasels,  and  are  conducted  by  them 
to  the  viscera.  The  greater  number,  however,  of  these  braoohes  pass  to  a  Rcries 
of  visceral  ganglia:  the.'te  are  ganglionic  masses,  of  variable  size,  ntuatcd  in  the 
large  cavities  of  the  trunk,  tlie  thorax,  and  abdomen;  and  are  connected  with 

•  the  roots  of  the  great  arteries  of  the  viscera.  These  ganglia  are  single  and 
unBymmetrical,  and  are  called  the  cardiao  and  semilunar.  From  these  visceral 
ganglia  numerous  plexuses  of  tiervea  are  derived,  which  entwine  round  the 
bloodvessels,  and  are  conducted  by  them  Co  the  viscera. 
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The  cephalic  portion  of  the  sympathetic  consiats  of  four  ganglia.  1.  The 
ophtbalmio  ganglion.  2.  The  spheno- palatine,  or  Meckel's  ganglion.  3.  The 
otic,  or  Arnold's  ganglion.  4.  The  submaxillary  ganglion.  These  have  been 
already  described  in  connection  with  the  three  divisions  of  the  fiilh  nerve. 

The  cervical  portion  of  the  sympathetic  consistfl  of  three  ganglia  on  each  eide, 
which  are  distinguished  according  to  their  position,  as  the  superior,  middle, 
and  inferior  cervical. 

CSBVICAL  FOBTIOir  OF  THS  SyHPATHBTIG. 

The  Superior  Cervical  Ganglion,  the  largest  of  the  three,  is  placed  opposite 
the  second  and  third  cervical  vertebrsB,  and  sometimes  as  low  as  the  fourth  or 
fifth.  It  is  of  a  reddish-gray  color,  and  usually  fusiform  in  shape :  sometimes 
broad,  and  occasionally  constricted  at  intervals,  so  as  to  give  rise  to  the  opinion, 
that  it  consists  of  the  coalescence  of  several  smaller  ganglia.  It  is  in  relation, 
in  front,  with  the  sheath  of  the  internal  carotid  artery,  and  internal  jugular  vein ; 
behind,  it  lies  on  the  Rectus  Capitis  Anticus  Major  muscle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  and 
anterior. 

The  superior  branch  appears  to  be  a  direct  continuation  of  the  ganglion.  It 
is  soft  in  texture,  and  of  a  reddish  color.  It  ascends  by  the  side  of  the  internal 
carotid  artery,  and,  entering  the  carotid  canal  in  the  temporal  bone,  divides  into 
two  branches,  which  He,  one  on  the  outer,  and  the  other  on  the  inner  side,  of 
that  vessel. 

The  outer  branch,  the  larger  of  the  two,  distributes  filaments  to  the  internal 
carotid  artery,  and  forms  the  carotid  plexus. 

The  inner  branch  also  distributes  filaments  to  the  internal  carotid,  and  con- 
tinuing onwards,  forma  the  cavernous  plexus. 

Caeotid  Plextts. 

The  Carotid  Plexus  is  situated  on  the  outer  side  of  the  internal  carotid. 
Filaments  from  this  plexus  occasionally  form  a  small  gangliform  swelling  on 
the  under  surface  of  the  artery,  which  is  called  the  carotid  ganglion.  The 
carotid  plexus  communicates  with  the  Cas-ierian  ganglion,  with  ^e  sixth  nerve, 
and  apheno'palatine  ganglion,  and  distributes  filaments  to  the  wall  of  the  carotid 
artery,  and  to  the  dura  mater  (Valentin). 

The  communicating  branches  with  the  sixth  nerve  consist  of  one  or  two  fila- 
ments, which  join  that  nerve  as  it  lies  upon  the  outer  side  of  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Casserian  ganglion.  The  communi- 
cation with  the  Bpheno-palatine  ganglion  is  effected  by  the  carotid  portion  of 
the  Vidian  nerve,  which  passes  forwards,  through  the  cartilaginous  substance 
filling  the  foramen  lacerum  medium,  along  the  pterrgoid  or  Vidian  canal,  to 
the  spheno-palatine  ganglion.  In  this  canal  it  joins  tne  petrosal  branch  of  the 
Vidian. 

Cavernous  Plexus. 

The  Cavernous  Plexus  is  situated  below,  and  internal  to  that  part  of  the 
internal  carotid,  which  is  placed  by  the  side  of  the  sella  Turcica,  in  the  cavern- 
ous sinus,  and  is  formed  chiefiy  by  the  internal  division  of  the  ascending  branch 
from  the  superior  cervical  ganglion.  It  communicates  with  the  third,  fourth, 
fifth,  and  sixth  nerves,  and  with  the  ophthalmic  ganglion,  and  distributes  fila- 
ments to  the  wall  of  the  internal  carotid.  The  branch  of  communication  with 
the  third  nerve  joins  it  at  its  point  of  division ;  the  branch  to  the  fourth  nerve 
joins  it  as  it  lies  on  the  outer  wall  of  the  cavernous  sinus;  other  filaments  are 
connected  with  the  under  surface  of  the  trunk  of  the  ophthalmic  nerve;  and  a 
second  filament  of  communication  joins  the  sixth  nerve. 

The  filament  of  connection  with  the  ophthalmic  ganglion  arises  from  the 
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snterior  pnrt  of  the  cnvcrnous  plexus;  it  accompanies  the  nasal  nerve,  or 
'linucs  forwards  ai*  a  sepurate  brancb. 

The  terminal  filaineiiia  from  the  carotid  and  oavernous  plexuses  are  prolonpwi 
along  the  internal  carotid,  forming  plexuses  which  entwine  roood  the  cerebral 
and  ophthalmic  arteries;  along  the  former  vessel  they  may  be  traced  on  to  the 
pia  mater;  along  the  latter,  into  the  orbit,  where  they  accompany  each  of  the 
Isubdivisiona  of  the  vessel,  a  aepariite  plexus  passing  with  the  arteria  ceutralii 
Tclinaa  into  the  interior  of  the  eyeball. 

The  in/erior  or  (Use^nding  branch  of  the  aupcrior  cerrical  ganglion  commnat- 
oates  with  the  middle  cervii:al  ganglion. 

The  external  branches  are  numerous,  and  communicate  with  the  oranial  nerret^ 

and  with  the  four  upper  spinal  nerves.    Sometimes,  the  branch  to  the  fourth 

spinal  nerve  may  uoniu  from  the  cord  connecting  the  upper  and  middle  oerrioil 

[fianglia.     The  branches  of  communication  with  the  cranial  ncrvea  consist  of 

[aelicate  filaments,  which  pass  from  the  superior  cervical  ganglion  to  the 

[glion  of  the  trunk  of  the  pueumogastric,  and  u>  the  ninth  nerve.     A 

!  filament  from  the  cervical  ganglion  subdivides  and  joins  tite  petrosal  gaogtioB 

of  the  glosso-pharyugeal,  and  the  ganglion  of  the  root  of  the  paeumogaetrie  io 

the  jugular  foramen. 

Th^  iniemnl  bnitiches  are  three  in  number:  pharyngeal,  larvngeal,  and  th« 
superior  cardiac  nerve.  The  pharyngeal  branches  pass  inwards  to  theaidaof 
the  pharyn.t,  where  they  join  with  branches  from  the  pncumogaBtrie,  g1o«> 
pharyngeal,  and  exLernal  laryngeal  nerves  to  form  ihe  j>haryngf<il plccu*.  TIm 
laryngeal  branehea  unite  with  the  superior  laryngeal  nervo  and  its  branches. 

The  superior  cardiac  nerve  will  be  described  in  connection  with  the  othtf 
cardiac  nerves. 

The  anterior  branches  ramify  upon  the  external  carotid  artery  and  its  bra 
forming  round  e^ich  a  delicate  plexus,  on  the  nerves  composing  which 
ganglia  nro  occasionall?  found.  TheM  ganglia  have  been  named,  according  to 
their  position,  intercarotid  (one  placed  at  the  angle  of  bifurcation  of  the  ooronoa 
carotid),  lingual,  temporal,  and  pharyngeal.  Toe  plexuses  accompanying  soaa 
of  these  arteries  have  important  communications  with  other  nerves.  That  snr- 
rounding  the  external  carotid,  is  connected  with  the  digastric  branch  of  tbe 
facial;  that  surrounding  the  facial,  communicates  with  the  subinaxillary  piti- 
glion  by  one  or  two  filamentji;  and  that  accompanying  the  middle  meningeal 
artery,  sends  offsets  which  pass  to  the  otic  ganglion  and  to  the  intiunesoentit 
ganglioformis  of  the  facial  nerve. 

The  Middle  Cervical  Ganglion  (thyroid  ganglion)  is  the  Rmallcst  of  the  ll 
cervical  ganglia,  and  ia  occasionally  altogether  wanting.    It  is  placed  o|ij 
the  filYh  cervical  vertebra,  usually  upon,  or  close  to,  the  inferior  thyroid  arl«ry: 
hence  the  name  "thyroid  ganglion,'  assigned  to  it  b)*  Haller. 

Its  gupfTwr  irancAej  ascend  to  communicate  with  the  snperior  eenri«I 
ganglion. 

Its  inferior  branches  descend  to  comrannioate  with  the  inferior  oenriol 
ganglion. 

Its  exterTml  hranehes  pass  outwards  to  join  the  fidh  and  sixth  spinal  nir 
Those  branches  are  not  constantly  found. 

Its  internal  branches  are,  the  thyroid,  and  the  middle  cardiac  nerve, 

'^Q  thyroid  branches  aro  small  filaments,  which  accompany  tho  inferior  thy- 
roid artery  to  the  thyroid  gland;  they  communicate,  on  tho  artery,  with  IM 
au]wrior  cardiac  nervo,  and,  in  tho  gland,  with  branches  from  the  recurreal  moA 
external  laryngeal  nerves. 

The  middle  cardiac  nerve  ia  described  with  the  other  cardiac  nerr««. 

The  Inferior  Cervical  Ganglion  is  situated  l»etween  the  base  of  the 
process  of  the  last  cervioal  vertebra  and  the  neek  of  the  fir^t  rib,  aa  lh«  taac 
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mAe  of  the  swperioT  intercostal  artery.    Ita  form  is  irregular;  it  is  larger  in 
ai£«  than  the  preceding,  and  frequently  joined  with  the  first  thoracic  gauglioo. 

»Ita  superior  branc/us  euiiiinunicate  with  the  miildlu  uvrviuul  uatiglioii. 
1u  inferior  hranehes  descend,  some  in  front  of,  others  Iwliind  the  subclavian 
artery,  to  join  the  first  thoracic  gaDglion.  The  most  important  of  thcac  bratiuhes 
constitutes  the  inferior  cardiac  nerve,  to  be  presently  uescribod. 

The  external  bi-anek'^s  consist  of  several  filaments,  some  of  which  cominunicnte 
with  the  seventh  and  eighth  spina!  nerves;  others  accojnpany  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  ruund  the  vessel,  supplving 
it  with  filaments,  and  commnnicating  with  the  oervicai  spinal  nerves  aa  oigLi 
as  the  fourth. 

Cabduc  NkBVK3. 

!'he  Cardiac  Nerves  are  three  in  number  on  each  aide ;  superior,  middle,  aod 
inferior,  one  being  derivetl  from  each  of  the  cervical  gangHa. 

The  superior  eanliof  nerve  (nervus  superftcialis  conris)  arises  by  two  or  more 
branches  from  the  superior  cervical  ganglion,  aud  occasionally  receives  a  fila- 
ment fVom  the  oord  of  communication  between  the  first  and  second  cervitsil 
ganglia.  It  runs  down  the  neck  behind  the  common  carotid  artery,  lying  upon 
the  Longua  Colli  muscle;  and  crosses  in  front  uf  the  inferior  thyroid  artery, 
and  the  recurrent  laryngeal  nerve. 

The  ri'jht  aujierior  cardiac  nerve.,  at  the  root  of  the  neck,  passes  either  in  front 
of  or  behind  the  subclavian  artery,  and  along  the  arterin  innominata,  to  the 
back  part  of  iho  arch  of  the  aortn,  where  it  joins  the  deep  cardiac  plexus.  This 
nerve,  in  its  course,  is  connected  with  other  branches  of  the  sympathetic ;  about 
the  middle  of  the  neck  it  receives  filaments  from  the  external  laryngeal  nerve; 
lower  down,  one  or  two  twigs  from  the  pnenmogastric ;  and  as  it  enters  the 
thorax,  it  joins  with  tlio  recurrent  laryngeal.  Filaments  from  this  nerve  accom- 
pany the  inferior  thyroid  artery  to  the  thyroid  gland. 

The  left  superior  cardiac  tKn>e  runs  by  the  side  of  ihc  left  carotid  artery,  and 
in  front  of  the  arch  of  the  aorta,  to  the  superficial  cardiac  plexu-*;  but  occa- 
Bionally  it  po^es  behind  the  aorta,  and  terminates  in  the  deep  cardiac  plexas. 

The  middle  cardiac  nerve  (nervus  cardiacua  niagnns),  the  largest  of  the  three, 
arises  from  the  middle  cervical  ganglion,  or  from  the  cord  between  the  middle 
and  inferior  ganglia.  On  the  right  side,  it  descends  behind  the  common  carotid 
artery;  and,  at  the  root  of  the  nock,  passes  either  in  front  of  or  behind  the  sub- 
clavian artery;  it  then  descends  on  the  trachea,  receives  a  few  filaments  from 
the  recurrent  laryngeal  nerve,  and  Joins  the  deep  cardiac  plexus.  In  the  neck, 
it  communicates  with  the  superior  cardiac  and  recurrent  laryngeal  nerves.  On 
the  left  side,  the  miihlle  cardiac  nerve  enters  the  chest  between  the  left  carotid 
and  subclavian  arteries,  and  joins  the  left  side  of  the  deep  cardiac  plexus. 

Th^  in/'rifir  car'liae  neree  (nervus  cardiacua  minor)  arises  from  the  inferior 
cervical  or  tirst  thoracic  ganglion.  It  passes  down  behind  the  subclavian  artery, 
attd  along  the  front  of  the  trachea,  to  join  the  deep  cardiac  plexus.  It  commu- 
nicates freely  behind  the  subclaTian  artery  with  the  recurrent  laryngeal  and 
middle  cardiac  nerves. 

The  -jr^at  or  deep  cardiac  plexus  {plextu  via'jnus  pro/undtix — Scarpa)  is  situated 
in  front  of  tho  trachea  at  its  bifiircaiion,  above  the  point  of  division  of  the  pul- 
monary artery,  aud  behind  the  arch  of  tlie  aorta.  It  is  formed  by  the  cardiac 
nerves  derivod  from  the  cervical  ganglia  of  the  sympathetic,  and  the  cardiao 
branches  of  the  recorront  laryngeal  and  pneumog,i?tri(!.  The  only  cardiac 
nerves  which  do  not  enter  into  the  formation  of  this  plexus,  are  the  left  supe- 
rior cardiac  nerve,  and  tlie  left  inferior  cardiac  branch  from  the  pneumotnuttrio. 
The  branches  derived  from  the  great  cardiac  plexas  form  the  posterior  coronary 
plexas,  and  part  of  the  anterior  coronary  plexus;  whilst  a  few  filaments  pro- 
ceed to  the  pulmonary  plexuses,  and  to  the  auricles  of  tbe  heart. 
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TUe  branches  from  the  right  titU  of  ihia  plexus  pass,  some  in  front  of  txA 
others  bebiad  the  rigbc  pulmonary  artery  ;  tbe  former,  tbe  more  DumerDoa, 
trnnamit  a  few  filiimentsto  tbe  aniurior  pulinouary  plejiuB,  and  ar«  ooquoqmI 
along  tiiti  Iruok  of  ibe  pulmonary  ancry,  to  torni  imn  of  tbe  anterior  coronary 
plexus;  thoHe  beliiiid  ttie  pulmonary  artery  distribute  a  few  Ulaoivata  to  Um 
right  auricle,  and  form  part  of  the  posterior  corouary  plexus. 

Tbe  bruucbes  froiu  the  k/t  side  of  tbe  de^p  cardiac  plexus  diAribute  a  fev 
tilaments  lo  the  loft  auricle  of  the  heart  and  the  anterior  pulmonary  piexiu, 
and  then  pas^  on  to  form  the  greater  part  of  the  posterior  coronary  pk-xujt,  a 
few  branches  [Huss'iiig  lo  the  ttuperfieial  carduic  plexus. 

The  suptrjicinl  {atUfrtor)  eardiac  plexus  liett  bcncaih  the  arch  of  tfao  aorta,  io 
frout  of  tbe  right  pulmonary  artery.  It  is  fornieil  by  the  left  superior  cardiac 
nerve,  tbe  lef^  (and  occasionally  tbe  right)  inferior  cardiac  branches  of  tbs 

{)QCumogastriCr  and  tilamenia  from  the  deep  cardiac  plexus.  A  small  ganglin 
oardiao  ganglion  of  Wriaber^)  la  occaaionallv  found  connected  with  ibeie 
nerves  at  their  point  of  junction.  This  ganglion,  when  present,  is  aitoaud 
immediately  beneath  the  arch  of  the  aorta,  on  the  right  side  of  the  daattu  arte- 
riosus. The  flupcrticial  cardiac  plexus  forms  tbe  obicf  part  of  the  aDlcrior 
coronary  plexus,  and  several  filaments  pass  along  the  pulmonary  artery  to  liie 
left  anterior  pulmoiuiry  plexus. 

The  posterior  comnarif  plexus  is  chiefly  formed  by  filaments  prolonged  from 
the  left  side  of  the  deep  cardi.ic  plexus,  and  by  n  few  from  the  right  side.  Il 
surrounds  the  branches  of  the  coronary  artery  at  the  back  of  ibe  bean,  and  Ha 
61amcnts  are  distributed  with  those  vessels  tu  the  muscular  substance  of  iLe 
Ventricles. 

The  anterior  eor&nary  ptexm  is  formed  chiefly  from  the  superHcial  cardikfi 
plexus,  but  receives  filan^ents  from  the  deep  cardiac  plexus.  Passing  forwardi 
iietween  the  aorta  and  pulmonary  artery,  it  accompanies  the  right  ooronarj 
artery  on  the  anterior  surface  of  tbe  heart 

Valentin  baa  described  nervous  filaments  ramifying  under  tbe  CDdocardion; 
and  Remak  has  found,  in  Mveral  mammalia,  numerous  small  ganglia  on  the 
cardiac  nerves,  both  on  the  surface  of  the  heart  and  in  its  mnscular  substanot. 
The  elaborate  disHectioua  lately  completed  by  Dr.  Robert  Lee  have  demoD- 
strated  without  any  doubt  the  existence  of  a  dense  mesh  of  nerves  disiributwl 
both  to  tbe  surface,  and  in  tbe  substance  of  the  heart,  having  numerous  gaufjiit 
developed  upon  them. 

THOBAac  Part  of  the  SYMPATnETio. 

The  Thoracic  Portion  of  tbe  Sympathetic  consists  of  a  series  of  ganglia, 
which  usually  correspond  in  number  to  that  of  the  vertebra;  but,  f ron  tbo 
occasional  conlesoence  of  two,  their  number  is  uncertain.  Theeo  ganglia  in 
placed  on  each  .lide  of  the  spine,  resting  against  tbe  heads  of  the  ribs, 
covered  by  tbe  pleura  coatalis:  the  last  two  are,  however,  anterior  to  the 
being  phtcod  on  the  side  of  the  bodies  of  iho  vcrtcbne.  The  ^nglia  are  smal 
in  size,  and  of  a  gravish  color.  Ths  ^rst,  larger  than  the  rest,  is  of  an  elon^Ued 
form,  and  usually  blended  with  the  lust  cervioal.  They  are  oonnooted  togathir 
by  oonMike  prolongations  fVom  their  substance. 

Tbe  extrmal  bmncfas  from  each  ganglion,  usually  two  in  number,  communi- 
cate with  each  of  the  dorsal  spinal  nerves. 

The  internal  branehta  from  the  fix  upper  gon^lia  are  very  small;  they  anpply 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  snxall  branches  to  tfa'a 
bodies  of  tbe  vertebral  and  their  ligaments.  Brnnohes  fVom  the  third  and  foorth 
ganglia  form  part  of  tbe  posterior  pulmonary  plexus. 

The  -inU-nutl  firanchra  from  the  »ix  lower  ganglia  are  large  and  white  in  oolor; 
they  distributo  lllamonta  to  the  aorta,  and  unite  to  form  the  three  8plaBebBie 
nerves.  These  are  named,  tbe  great,  the  laser,  and  the  tmallett  or  raw/ 
tj?lanchnic 


tin 

Mil 


THORACIC    GANGLIA. 


ee« 


J'he  fp-nat  sptanchnie  nerve  is  of  a  white  color,  firm  in  texture,  and  betxre  a 
marked  coutrast  to  the  ganglionic  nervee.  It  is  formed  by  braochea  from  the 
thoracic  ganglia  between  tlie  sixth  and  tentli,  receiving  filaments  (according  to 
Dr.  Beck)  from  all  tbe  thoracic  (janglia  above  the  sixth.  These  roots  unite  to 
form  A  large  round  cord  of  considerable  size.  It  descends  obli(}uety  inwards  in 
front  of  the  bodies  of  the  vertebrw  along  the  posterior  metliasimum,  perforates 
the  cruB  of  iho  Diapbraj^m,  and  lerrnioates  iu  tbe  semUuuar  gaugliou,  dialri- 
bating  filaments  to  the  renal  plexus  and  suprarenal  capsule. 

The  Usser  splanchnic  nerve  is  formed  by  filameuts  from  tbe  tenth  and  elevenlb 
ganglia,  and  from  the  cord  between  them.  It  pierces  tbe  I>inphragm  with  tha 
preceding  nerve,  and  joins  the  cocliac  plexus.  It  communicates  m  the  chest 
with  tbe  great  splanobnic  nerve,  and  occasionally  sends  filamenla  to  the  renal 
plexaa. 

The  smaller  or  renal  sj>law;hnic  nerw  arises  from  tbe  last  ganglion,  and 
picreing  tbe  Diaphragm,  terminates  in  tbe  renal  plesua  and  lower  part  of  the 
cceliac  plexus.     It  occa.-iionally  communicates  with  the  preceding  nerve. 

A  striking  analogy  appears  to  exist  between  tbe  sphincbnie  and  the  cardiac 
nerves.  The  cardiac  nerves  are  three  in  number;  they  ariso  from  the  three 
cervical  ganglia,  and  are  distributed  to  a  large  and  important  organ  in  the 
thoracic  cavity.  The  splanchnic  nerves,  also  three  iu  number,  are  connecteil 
probably  with  all  the  dorsal  ganglia,  and  arc  distributed  to  important  orguua^a 
the  abdominal  cavity. 

The  epitfOBtrie  or  aolar  plexus  supplies  all  tbe  viscera  in  the  abdominal  cavitr. 
It  consisw  of  a  dense  network  of  nerves  and  ganglia,  situated  behind  tha 
stomach  and  in  front  of  the  aorta  and  crura  of  the  Diaphragm.  It  surrounds 
the  cceliac  axia  and  root  of  the  superior  niesenieric  artery,  extending  down- 
wards as  low  as  the  pancreas,  and  outwards  to  the  suprarenal  capsules.  This 
plexua,  and  tbe  ganglia  connected  with  it,  receive  the  great  splanchnic  nerve 
of  both  aides,  part  of  the  lesser  splanchnic  nerves,  and  the  termination  of  the 
right  pneumoirastrio.  It  distributes  filaments,  which  accompany,  under  the  name 
of  j>lexufles,  all  the  branches  from  the  front  of  tbe  abdominal  aorta. 

The  temilumtr  gnii'jJni,  of  the  solar  plexus,  two  in  number,  one  on  each  side, 
are  the  largest  ganglia  in  the  body.  Tlioy  are  lat^e  irregular  gangliform 
masses,  formed  by  the  aggrtigntion  of  smaller  ganglia,  haring  interspaces 
between  them.  They  are  situated  by  the  side  of  the  coeliac  axis  and  superior 
mesenteric  artery,  close  to  the  suprarenal  capsules:  the  one  on  the  right  side 
lies  beneath  the  vena  cava;  the  upper  part  of  each  ganglion  is  joined  bv  the 
greater  and  lesser  splanchnic  nerves,  and  to  the  inner  side  of  eaoh  the  branches 
of  the  solar  plexus  are  connected.  From  tbe  solar  plexus  are  derived  the 
following: — 
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Phrenic  or  Diaphragmatic  plexus. 
Cceliac  plexus. 
Gastric  plexus. 
Uepatiu  plexus. 
Splenic  plexus. 


Suprarenal  plexus. 
Renal  plexus. 

Superior  mesenteric  plexus. 
Spermatic  plexus. 
Inferior  mesenteric  plexus. 


The  phrenic  pl&rus  acoompaniee  tbe  phrenic  artery  to  the  Diaphragm,  which 
it  supplies,  some  filaments  passing  to  the  suprarenal  capsule.  It  arises  from 
the  upper  part  of  the  ttemiiunar  ganglion,  and  is  larger  on  the  right  side  ibaa 
on  the  left  side.  In  connection  with  this  plexus,  on  the  right  side,  at  its  point 
of  junction  with  tbe  phrenic  nerve,  is  a  small  ganglion  (ganglion  duiphragma* 
tioum).  This  ganglion  is  placed  on  the  under  surface  of  t!ie  Diaphragm,  near 
tbe  suprarenal  capsule.  Its  branches  are  distributed  to  the  vena  4:;iva,  supra* 
renal  capsule,  and  tbe  hepatic  plexus.    There  is  no  ganglion  on  tbe  leti  side. 

Tbe  sujyrarenui  plextts  is  formed  by  branches  from  the  solar  plexus,  from  tbe 
semilunar  ganglion,  and  from  the  splanchnic  and  phrenic  nerves,  a  ganglion 
being  formed  at  tbe  point  of  junction  of  the  latter  nerve.    U  supplies  the  supra- 
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renol  glaacl.    TUa  braaebe«  of  this  plexus  are  remarkable  for  thoir  large  ^ju^ 
ill  coinpurison  witli  the  size  of  ihe  organ  t}ii;y  supply. 

The  renai  plfxus  ia  formed  by  filaiiit-nts  from  tlio  solar  plexus,  the  outer  part 
of  the  somiluuar  |{Uiij,'lioii,  aud  tUe  aortic  ple:tu3.  it  is  adjoined  by  filamealt 
from  tbe  lesser  and  smallest  splaiiuhniu  aorvoa.  Tbe  oerves  from  these  soanMc, 
iiileeu  or  twenty  in  number,  Lave  numerous  ganglia  developed  open  then. 
They  accompany  the  branches  of  the  renal  artery  into  the  kidney;  some  fila- 
ments on  tbe  right  side  being  distributed  to  ibe  vena  cava,  and  others  to  tbe 
spennatie  plexus,  on  both  sides. 

The  si*crmatic  plexus  is  derived  from  the  renal  plexus,  receiving  branchd 
from  tbe  aortic  plexus.    It  accumixtnies  the  Bpermntio  vessels  to  the  teetee. 

In  the  female,  the  ovarian  jAexua,  is  distributed  to  the  ovaries  and  fttudin  rf 
the  n terns. 

The  eoeliae  plexus,  of  large  size,  is  a  direct  continuation  from  the  eolar  plesoi': 
it  surrounds  tbe  cceliac  axis,  and  subdivides  into  the  gastrio,  hepatie,  <iul 
splenic  plexuses.  It  receives  bmnches  from  oue  or  more  of  the  aplancbbie 
nerves,  and,  on  the  left  side,  a  filament  from  the  jineumogaatric. 

The  (fostric  pUxua  accompanies  the  gastric  artery  along  the  lesser  cnnraton 
of  the  stotnach,  aud  joins  with  branches  from  the  left  pneumogutric  nerre. 
It  is  distributed  to  the  stomach. 

The  hepatic  plexus,  the  largest  ofVset  iVom  the  cceliac  plexus,  receives  fiU- 
ments  from  tbe  left  pneumogastrio  and  right  phrenic  nerves.  It  acoompaolw 
ttie  hepatic  artery,  ramifying  in  the  substance  of  the  liver,  upon  its  branches, 
and  upon  those  of  the  vena  portio. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  faepatio  artcrr. 
Thui*  there  is  a  pyloric  plexus  acconipanying  the  pyloric  branch  of  ihc  bepatie, 
which  joius  with  the  gastric  ])Ioxub,  aud  pneuinogaslrie  nerves.  There  is  alae 
a  gastro-duodoual  plexus,  which  subdivides  into  the  paucreaticoduodeoil 
plexus,  which  acconipauies  the  pancreaticoduodenal  artery,  to  supply  tba 
pancreas  and  duodenum,  joining  with  branches  from  the  mesenteric  plexus; 
and  a  gastro-epiploic  plexus,  which  accompanies  tbe  right  gastro-epiploio  amry 
along  the  greater  curvature  of  the  stomach,  and  anastomoaea  with  brattcbn 
from  the  splenic  plexus.  A  cyi^tio  plexus,  which  supplies  the  gall  bladdo^ 
also  arises  from  the  hepatic  plexus,  near  the  liver. 

The  spicnic  plexus  is  formed  by  bnincltes  from  the  right  and  left  eemilaaar 
ganglia,  and  from  the  right  pneumogastrio  nerve.  It  accompantos  tbe  splcoie 
artery  and  its  branches  to  the  substance  of  the  spleen,  giving  off,  in  its 

filaments  to  the  pjtncreiis  (pancreatic  plexus),  and  the  lelt  gastro-epiploiu  ^        

which  accompanies  the  gastro-cpiploica  sinistra  artery  along  the  convex  bonW 
of  the  stomach. 

The  stiperior  rrusfrUcrte  plexus  is  a  continuation  of  the  lower  part  of  tbe  grett 
solar  plexus,  receiving  a  branch  from  the  junction  of  the  right  pneuniogastric 
jicrve  with  the  coeliac  plexus.  It  surrounds  the  superior  mesoutario  anaiT, 
which  it  accompanies  into  the  mesentery,  and  divides  into  a  number  of  aecoad- 
ary  plexuses,  which  are  Oic>tributed  to  all  tbe  parts  supplied  by  tlie  artery,  vi&, 
pancreatic  branches  to  the  pancreas;  inltistinal  branches  wliiuU  supply  ibo 
whole  of  the  small  intestine;  and  ileo-cotic,  right  calio,  and  middle  eoUe 
branches,  which  supply  the  corresponding  parts  of  the  great  intestine.  Tb« 
nerves  ui>miH)sing  this  plexus  are  white  in  color,  and  firm  in  texuns,  unl  han 
numerous  ganglia  developed  upon  them  near  their  origin. 

The  aortic  plextis  is  formed  by  branches  derived,  on  each  side,  from  the 
lunar  ganglia  and  renal  plexuses,  receiving  filaments  from  some  of  the  lat 
gan^fliu.  It  is  situated  upon  the  aidea  and  front  of  the  aorta,  between  Um 
origins  of  the  superior  and  inferior  mesenteric  arteries.  From  this  plexus  ari« 
the  inferior  mesenteric,  part  of  the  si»ermaiic,  and  the  hypognstrio  plexuseB; 
and  it  distributes  filaments  to  tbe  inferior  vena  cava. 

The  in/erittr  macnierie  plexus  is  derived  chiefly  from  tbe  left  side  of  tbo  aortic 
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plexus.  It  siirrounLU  the  inferior  mesenteric  artery,  and  divides  inCo  a  number 
of  secondary  plexuses,  which  ure  distributed  to  all  the  parts  supplied  by  the 
artery,  viz.,  the  left  colic  and  sigDioid  plexuses,  which  supply  the  descending 
and  sigmoid  flexure  of  the  colon;  anit  the  superior  hteinorrhoidal  i}lexu<i, 
which  AOpplies  the  upper  part  of  the  rectum,  and  joins  in  the  pelvis  with 
braucbes  £rom  the  lell  hypogastric  plexua. 

Tub  Luubar  Portiox  of  the  Sympathetic, 

The  Lumbar  Portion  of  the  Sympathetic  is  gUualcd  in  front  of  the  vertebral 
column,  along  the  inner  niurgin  of  the  Psoas  muacle.  It  oonsists  uaunlly  of 
four  ganglia,  connected  together  by  inlerganglionic  cords.  The  ganglia  are  of 
small  size,  of  a  grayish  color,  shaped  like  a  barley-corn,  and  placed  much  nearer 
the  median  line  than  the  thoracic  ganglia. 

The  superior  and  inferior  brancha  of  the  lumbar  jranglia  serve  as  communi- 
cating branches  between  the  chain  of  ganglia  in  this  region.  They  are  usually 
single,  and  of  a  white  color. 

The  ezt&^nal  hranrlu^a  communicate  with  the  lumbar  spinal  nerves.  From  the 
situation  of  the  lumbar  ganglia,  these  branches  are  longer  than  in  the  other 
region!!.  They  are  usnally  two  in  number  for  each  ganglion,  and  accompany 
the  lumbar  arteries  around  the  srdea  of  the  bodies  of  the  vertebrw,  passing 
beneath  the  fibrous  arches  from  which  some  of  the  fibres  of  the  Psoas  muscle 
arise. 

The  internal  l/ntucfifs  pass  inwards,  in  front  of  the  aorta,  and  form  the  lumbar 
aortic  plexus,  already  de^tcrtbed.  Other  branches  descend  in  front  of  the  com- 
mon iliac  arteries,  and  join,  over  the  promontory  of  the  sacrum,  to  form  the 
hypogastric  plexus.  Numerous  delicate  filaments  are  also  distributed  to  the 
bodies  of  the  vertebra,  and  the  ligaments  connecting  thoin. 

Pelvic  Portion  of  the  Sympathetic. 

The  Pelvic  Portion  of  the  Sympalhctio  is  situated  in  front  of  the  sacrnm, 
along  the  inner  side  of  the  anterior  sacral  foramina.  It  consists  of  four  or  five 
small  ganglia  on  each  side,  connected  together  by  interganglionie  cords. 
Below,  these  cords  oonverge  and  unite  on  the  front  of  the  coccyx,  by  means  of 
a  small  ganglion  (ganglion  impar). 

The  superior  and  inferior  Jn-anrJiea  are  the  cords  of  communication  between 
the  ganglia  above  and  below. 

The  exifmal  bramh-i,  exceedingly  short, eommunicato  with  the  sacral  nerves. 
They  arc  two  in  number  to  each  ganglion.  The  coccygeal  nerve  communicates 
either  with  the  last  sacral,  or  coccygeal  ganglion. 

The  internal  branchea  coraniunieate,  on  the  front  of  the  sacrum,  with  the 
corresponding  branches  from  the  opposite  side;  some,  from  the  first  two  gan- 
glia, pass  to  join  the  pelvic  plexus,  and  others  form  a  plexus,  which  accompa- 
nien  the  middle  sacral  artery. 

The  htjpogcutric  plexus  supplies  the  viscera  of  the  pelvic  cavity.  It  is  situ- 
ated in  front  of  the  promontory  of  Che  sacrum,  between  the  two  common  ilioa 
arteries,  and  is  formed  by  the  union  of  numerous  filaments,  which  descend  on 
each  side  from  the  aortic  plexus,  from  the  lumbar  ganglia,  and  from  the  first 
two  sacral  ganglia.  This  plexus  contains  no  ganglia,  and  bifn rentes,  below,  into 
two  lateral  portions,  which  form  the  inferior  hypogastric,  or  pelvic  plextuea, 

Ijtpbbior  Hypoqastric,  or  Pklvio  Plexcts. 

The  Inferior  Hypogastric,  or  Pelvic  Plexus,  is  sitnatetl  at  the  side  of  the 
rectom  and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and 
bladder,  in  the  female.  It  is  formed  by  a  continuation  of  the  hypogastrie 
plexus,  by  branches  from  the  second,  thini,  and  fuurib  sacral  nerves,  and  by  a 
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Fig  3CI.— Gna^ltu  aott  Servn  of  the  Gnivid  Ut^nis  nt  tbe  end  ot  tbo  KiDtb  IktiMtk. 

After  Itr.  R.  Lee. 
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A    Tha  fUllil<»  anJ  boil^  of  Ih*  air''"'-    li" 
Wllb  u-r*ri  pnitvsdluir  lti»D  III*  lut<" 
■4d  Pal  !d|>laa  lab*       K   Th'lruDknr 
T(<flurtK.||*\.|fda  lilllaab-ivaih*  vi.^.u  . 
IW'i  ciiionnciu  Miae  iTtarlin      O.  Tha  (onB  rtta 


il»  p*rllAn*ilm  dlaiMUd  off  fr««  IW  Iff)  alil*  II  1h»  «■«(■•  •w^ 
r  th*  IfR  brp««nuicnc  |[kUll«K-  C  Th*  rr«lu«  tl  ThvUKann^ 
I  inaiM)  win  and  anarj  Burmnnclad  hj  Ih*  l>ft  aiviBiainp  tugTin    ' 

i.Ktii  (lArvMH  »n«i7.  ao^  •boqi  ttr«o  tMtiM  kt^iv*  u*  diTiaiMNMft' 

H    Traiih  iif  Iharlfhl  apmallc  «*Id  MiMnaB  Ih*  *•«>  ra*a     1   ViV 


nnwr.     K.  Tlia  I itd  pu nit  at  Uin  ktmi  •yiDfialliMI*  bwt*  pMalnc  down  aloBir  lb«  rr««l«(  iMkarla.     L    Trtah*llk* 
lEtnrliir  umvDiaHr  arUrjr,  paulnit  <i1f  fri»n  ilm  a.-na,  ai><l  curMvd  wilt  a  |tr*al  pttav  iit  aarvaa  acal  off  tt-im  >W  I 

niiliio«nl*aniiavr*sl>]'mE«th«ti«      M  U.     TD*  l«<>a>nl>*T  lb»  in«ai  ampkUalk  |<u>IB«4«va  MMrite  i ^ 

oS  tha  aoru  I'l  thn  jinlnt  wb>m  tti'^  wiianta  Iniq  ll>«  'Iplil  and  lalt  li7p>-<jaMrU  a«TM.  K  Tb*  rt|ht  fc«(iii|«aum 
wUk  IM  utarr  lalflcUd  p(»««Hla«  ta  Iha  o*ek  ol  Ua  ■»«»»,  •■>  tNwIanta  ta  lh«  lUfat  hrp*«iuini  m^nJ*  a  It 
Lirpr-raallg  a'frn  vbara  U  liautarloa  Itiit  InIt  hypiiinalrlo  iibrrIIob,  and  glrliif  olT  btamlii  %mtkm  laA  (abyvTllMal  pa 
r  "<-  F-  UanorrlioldB!  B«naaa«««nipaBrl<>if  tba  rianorrbbUal  «rMr]r  aad  pr««MdlB|tN»  Ukr  crnl  plnaivktetiV 
■  ..uudad  Iha  labrlor  tDBMuUrtt  arlrry        0.   Tha  aavral  n*(TB    aarUri*|l  Ifa*  abola  oMar  aarik**  ••(  iIm  b>BH4MM  (*» 

elM.  K.  Tba  lalt  b»n«aflilB  Motinna  wltb  11>  anrr]«  laJaMad.  8.  n«  aarrM  of  Ih*  «a(l»fc  T  XmaaaU  m 
Jactad  arUrjF  prooardlni  frWB  (IM  Uiipar  pan  nt  Ih"  Itn  liyp-trutrte  CBaglkoa  aliMg  iba  bnaf;  af  Iba  «M*m«.  aad  **«^ 
BMlat  !■  tba  Mfl  •r«nnatu  nB«lloi.  V  ContlBuadoa  o(  ILom  ttnai  ud  1k«  fciMlfcaa  *kuk  tkar  (Iva  atf  »>  tlw  i^ 
parfcoiMal  plaauwi.  V  Tlia  taoM  ••(**  Maalofl  Bfiwaid  baoaalli  Iba  aabpariloaaal  bImii—.  nmi  m»ailnm**H  *^*f 
vtlh  tba«.  W.  TtiB  taft  aiwrnalM  KBacHoa,  la  Kklth  tbc  aafvaa  aad  adtry  Un»  Iba  bymaHHB  ja^Wia.  aai  ■* 
braocbaa  uflba  UH  nulipartiuaaa)  plaKVan  Uaailnil*,  aixl  rmm  sblcb  Iba  aarv**  of  Iba  fa»da>  (Marl  m*m  ■Bpt41nl  X  lb 
Mt  *«bp«rtlon«al  plnniM*  Mvartar  Uia  bodr  <t1  tUt  utanii.  T.  Tbt  )«•  MbpartinaMl  ffaBCtioa,  wirb  vvM'ma  b-aa** 
vf  ■>•'*■•  aElaadlutf  bMvam  H  lad  iba  ItA  iifpa^Mtlc  nana  aad  raaHttB      Z    TW   t(4   ni*B*a»   lllaf   arwrj  aai  aaMH 

Uhi  tiUBOl  aaldt.  thai  ib«  )«A  bjpo^aMnc  uttta  aad  trantflion  al^hl  Iw  Iraaad  a»J  tXp«M4^ 
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few  filamonis  from  the  sacral  ganglia.  At  tlie  point  of  juDCtion  of  these  nerves, 
amall  paiiglia  arc  found.  From  this  plexus  numerons  branches  are  distributed 
to  all  the  viscera  of  the  pelvis.  They  accompany  the  branches  of  the  internal 
iliac  artery. 

The  inferior  ktemwrhoidal  plexus  arises  from  the  bftck  part  of  the  pelvio 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  superior  bfemor- 
rhoidal  plexus. 

The  vf^ieal  plexus  arises  from  the  fore  part  of  the  pelvic  plexus.  The  nerves 
com{>osit^  it  are  numerou.^  and  contain  a  large  proportion  of  spinal  nerve- 
fibres.  They  acoompany  the  vcsicfil  arteries,  and  are  distributed  to  the  side 
and  base  of  the  bladder.  Numerous  filaments  a\»o  pass  to  the  vesiculte  semi* 
nales,  and  vaa  deferens:  those  accompanying  the  vas  deferens  join,  on  tho 
spermatic  cord,  with  branches  from  the  spermatic  plexus. 

T\t<B  prostatic  plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus. 
The  nerves  composing  it  are  of  large  size.  Thoy  are  diiitributod  to  the  prostata 
gland,  vesicolaa  scminales,  and  erectile  structure  of  the  penis.  The  nerves 
supplying  the  erectile  structure  of  Ibo  penis  consist  of  two  sets,  the  small  and 
large  cavernous  nerves.  Tfioy  are  slender  Glamonts,  which  arise  from  the  foro 
part  of  the  prostatic  plexus;  and  after  joining  with  branches  from  the  internal 
pudic  nerve,  pass  forwards  beneath  the  pubic  arch. 

The  smali  cavernous  nerves  perforate  tho  fibrous  covering  of  the  penis,  near  its 
roots. 

Tae  large  eavertums  nerv;  passes  forwards  along  the  dorsum  of  tho  penis,  joins 
with  the  dorsal  branch  of  the  pudic  nerve,  and  is  distributed  to  the  corpus 
eavernosum  and  spongiosum. 

The  vaginal  plexM  arifea  from  tho  lower  part  of  the  pelvic  plexus.  It  is  lost 
on  the  walls  of  the  vagina,  being  distributed  to  the  erectile  tissue  at  its  anterior 
part,  and  to  the  mucous  membrane.  The  nerves  composing  this  plexus  contain, 
like  the  vesical,  a  large  proportion  of  spinal  nerve-libres. 

The  uterine  jierves  arise  from  tho  lower  part  of  the  hypogastric  plexus,  above 
the  poitit  where  the  branches  from  tho  sncral  nerves  join  tho  pelvic  plexus. 
Tbey  accompany  the  uterine  arteries  to  the  side  of  the  organ  between  the  layers 
of  the  brc-iil  li;;ainent,  and  are  distributed  to  tho  cervix  and  lower  i^rt  of  the 
body  of  the  uterus,  penetrating  its  substance. 

Other  filaments  pass  separately  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  hypoga.ilric  plexus  accompany  tho  uterine  arteries  into  the 
eabstance  of  the  uterus.  Upon  these  filaments  ganglionic  enlargements  are 
found.' 


^. 


^or  >  (1plnile<]  account  of  the  supply  nT  nervvs  to  the  nlt^ms,  nnd  for  «  i^pticriptioD  or  tho 
c-hnnpps  which  the**'  ni'^rves  nnd  iKrir  ^nrliii  undergo  iliirin);  jirpgnuncy.  thn  readfr  i.^  rpferrc4 
to  the  papvn  on  "Ttic  AaatQiaj  ut  the  Norvus  itt  l^e  UterQs,"  pubtialied  by  Ur.  llgbert  Lee. 


'  TUs  dcjicriptioo  of  the  ^mpatbetic  uerve  ikccord«  with  the  works  which  «ro  received  a8 
Htandftrd  anthontics  in  nnatomjr :  but  whi?a  th«  nsa\t  of  1>r.  Rohort  IjM'8  ditscctiAQS  shall  bnve 
(hn-'O  pu'iliiihed.  our  koQWledge  of  the  dietribution  of  the  fl^mpnthotic  system  of  ncrvoa  will  be 
piKCL'd  upon  a  difTen-Dt  footing.  Dr.  Lee's  honntifnl  disAOClioDfi  of  the  nerrea  of  the  heurt,  and 
\hoiv  of  the  uterus,  hnve  be«ii  loog  knowD  to  anatomist*.  Other  prepuratioo^.  nH  acviirult'  nad 
lipniitifkil  as  these,  sbowfofr  the  commnaication  bdtKcen  the  pnenmof^astric  and  iijtDpitlhi>iir,  nnd 
the  supply  ofnervei!  to  the  oetonhnKMs,  stomach,  and  sooiw  other  vUceni.  wen-  n-ct-Dtiy  txlibilcd 
br  Dr.  Lee  to  the  (.'ollcgv  of  rhysiciiin<i :  and  it  nay  bo  anticipated  that  Dr.  Ijim  viil  sooD  be 
w»  lu  evoipieto  aad  pui>It.<ih  the  accouat  of  Uic  whole  sym^fttbtitt'C  liyeteia. 


of  tlie  lower  jaw.    Its  base,  or  root,  is  ilircoted  backwards,  and  connecl«(l  «i^ 
the  OH  hyuides  b;  numorous  musclos,  with  the  epiglottis  by  tbr««  foUi « 
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mneous  membrane,  which  form  the  glosso-opiglottio  lignmonts,  and  with  tbo 
soft  palate  and  pharjitx  hv  means  of  the  anterior  and  poiiicrior  pillars  of  the 
fauces.  Its  apex  ur  tip,  thiu  and  uarrow,  its  directed  forwards  against  the  iDuer 
surface  of  the  luwcr  incisor  teeth.  The  under  surface  of  the  tungue  is  connected 
with  the  lower  jaw  by  the  Genio-byo-glossi  muscles ;  from  its  sides,  the  mucous 
membrane  is  rellected  to  the  ioner  surface  of  the  gums;  and,  in  front,  a  diittinct 
fold  of  that  membnine,  ihe/ramum  Hmfux,  is  formed  beneath  its  under  surface. 

Theiipof  the  tongue,  part  of  its  xmder  surface,  its  sides,  and  dorsum,  ure  free. 

The  aorsvm  of  the  tongue  is  convex,  marked  along  the  middle  lino  by  a 
raphe,  which  divides  it  into  two  symmetrical  halves ;  and  this  raphe  termioaLea 
behind,  about  half  aa  iuch  from  the  base  of  the  organ,  a  little  in  front  of  a  deep 
mucous  follicle-,  the /ommon  ciscum.  Tlie  anterior  two-thirds  of  this  surface 
are  rough,  and  covered  with  papilla;  the  posterior  third  is  more  smooth,  and 
covered  by  the  projecting  orihtes  of  numerous  muciparous  glands. 

The  iniMTOKi  nicni6ra/w  invests  the  entire  extent  of  the  free  surface  of  the 
tongue.  On  the  uuder  surface  of  the  organ  it  ta  tbiu  and  smooth,  and  ma?  be 
traced  on  either  side  of  the  fnonum,  through  the  ducts  of  the  submaxillary 
glands;  and  between  the  sides  of  the  tongue  and  the  lower  jaw,  through  the 
ducts  of  the  sublingual  glands.  As  it  pusses  ovur  tbo  borders  of  the  ur^uu,  it 
gradually  assumes  ita  papillary  cliaracier. 

The  mucous  membrane  of  the  tongue  constats  of  structures  analo;^us  to 
those  of  the  skin,  namely,  a  cutis  or  corium,  supporting  numerous  jxipiV/ie,  and 
covered,  as  well  as  the  pupitta;,  with  fpitheUum.. 

The  cutis  is  tough,  but  thinner  and  less  dense  than  in  most  parts  of  the  skin, 
and  is  composed  of  similar  tissue.  It  contains  the  ramifications  of  the  nume- 
rous vessels  and  nerves  from  which  the  papillm  are  supplied,  and  affords  inser- 
tion to  all  the  iutriusic  muscular  fibres  of  the  organ. 

The  papillaj  of  the  tongue  are  thickly  distributed  over  tbo  whole  of  its  upper 
surface,  giving  to  it  its  characteristic  roughness.  They  are  more  prominent 
than  those  of  the  skin,  standing  out  from  the  surface  like  the  villi  of  the  intes* 
tine.  The  principal  varieties  arc  the  p.ipillie  minimie  (circumvallatje),  papilUe 
mediB  (faogiformes),  and  papillm  minima^  (conico)  or  filiformes). 

The  po/)i«»  TTWXim/e  (cireumvnllatn})  are  oi  large  size,  and  vary  from  eight 
to  ten  in  number.  They  are  situaled  at  the  back  part  of  the  dorsum  of  the 
longuo,  near  its  base,  forminc  a  ro\tr  on  each  side,  which,  running  backwards 
and  inwards,  meet  in  the  middle  line,  like  the  two  Itnct  of  the  letter  V  inverted. 
Kach  papilla  consists  of  a  central  11attcut:d  prujectiou  of  mucous  membrane,  cir- 
cular in  form,  fratn  jV  to  /.i  of  an  inch  wiue,  atuehe<l  to  tlie  bntium  of  a  cup- 
ahaped  depression  of  the  mucous  membrane ;  the  exposed  part  being  covered 
with  numerous  small  papilla.  The  cup-shaped  depression  forms  a  kind  of  fossa 
round  the  papilla,  having  a  circular  margin  of  about  the  same  elevation,  covered 
with  smaller  papillie.  The  fissure  corresponding  to  the  papilla,  which  is  situ- 
ated at  the  junction  of  the  two  lines  of  the  circumv.tllate  pa[>illa,  is  so  largo 
and  deep,  that  the  name/onrincn  ceecum  has  been  applied  lo  it.  In  tho  smaller 
papillae,  the  figure  exists  only  on  one  side. 

The  /lapillx  me-iiw  (fungiform&s),  more  numerous  than  the  preceding,  are 
scattered  irregularly  and  sparingly  over -the  dorsum  of  the  tongue;  but  arc 
found  cbielly  at  its  sides  and  apex.  Tbey  are  easily  recognized,  among  the 
other  papillae,  by  their  large  size,  ruundud  «mincnco8,.und  deep  red  color.  They 
arc  narrow  at  tncir  attachment  to  the  tongue,  but  broad  ana  rounded  at  their 
free  extremities,  and  covered  with  secondary  papilla}.  Their  epithelial  invest- 
ment is  very  thin. 

The  papilUe  minim«  (conicBQ,  filiforraes)  cover  the  anterior  two-thirds  of  the 
dorsum  of  the  tongue.  They  are  very  minute,  more  or  less  corneal  or  filiform 
in  shape,  and  srraTigeU  iit  lines  corresponding  in  direction  with  the  two  rows 
of  the  pa^)illai  ciriiumvallaiie ;  excepting  at  tlie  apex  of  the  organ,  where  their 
direutiou  id  transverse.    The  filiform  papilloj  are  of  a  whitish  tint,  owing  to  the 
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Lthiokneas  ami  density  of  their  epithelium;  Ihoy  are  covered  with  noni' 
_  >coDdary  papiihe,  are  farmer  and  more  elai^tie  thaa  the  papilleaof  maooiuiDi 
brane  genenilly,  and  often  in<:Io5e  initiute  hairs. 

Simpir  paptila,  similiir  to  those  of  the  skin,  are  dispersed  Tery  unequlljr 
among  the  compound  fonns,  and  exist  sparingly  on  the  surface  of  the  loagoe 
behind  the  circumvallato  variety,  buried  under  a  layer  of  epithelium. 

Stnieturi!  of  tk-:  -papilUf.     The  papilla:  apparentlv  resemble  in  Airucture  iboM 
of  tlie  cutis,  coDsistiu^  of  a  eoue-shapetl   projection  of  homogeneoaa  t 
Covered  with  a  thick  layer  of  squamous  epithelium,  and  couiain  one  or 
capillary  loops,  amongst  which  nerves  are  distributed  in  great  abundanc«.    IT 
the  epithelium  is  removed,  it  will  bo  found  that  they  are  not  ftimplo  proceRsa 
like  the  papillip  of  the  skin,  for  the  surface  of  each  is  studded  with  mipnu 
.conical  processes  of  the  mucous  membrane,  which  form  secondary  papilUvC 
^and  Bowman).    In  the  papillio  circumvallata;,  the  nerves  are  nuraerona  and 
largo  size;  in  the  papillie  fungiformes  they  are  also  numerous,  and  terminate  In 
a  plcxilorm  network,  from  which  brush-like  branches  proceed;  in  the  papillB 
fihformcs,  their  mode  of  termination  is  uneertnin. 

Bc<;idcs  the  papillx,  thn  mucous  membrane  of  the  tongue  is  provided  with 
numerous  foU'ules  and  glands. 

Tho  foWcft-jt  are  found  scattered  over  its  entire  surface,  but  are  ejtpecbll/ 
numerous  between  the  papilife  circnmvailatm  and  the  epiglottis. 

The  mucous  glands  (lingual),  similar  in  structure  to  the  labial  and  buocal,  ire 
found  chiefly  beneath  the  mucous  membrane  of  the  posterior  third  of  iha 
^dorsum  of  the  tongue.  There  is  a  small  group  of  these  glands  beneath  the  tip 
of  the  tongue,  a  few  along  the  borders  of  the  organ,  and  somo  in  front  of  the 
circumvallate  papilla  projecting  into  themoscukr  aubslancc.  Their  ductd  opea 
either  upon  the  surface,  or  into  the  depressions  rouud  the  large  pu]>ilIfiB. 

The  rpithdhmi  is  of  the  scaly  variety  like  that  of  the  opidennis.  It  coreratbe 
free  surface  of  the  tongue,  as  may  be  easily  demonstrated  by  maceration,  or 
boiling,  when  it  can  be  detached  entire.  It  is  much  thinner  than  in  tbo  ^Icin; 
the  intervals  between  the  large  p;\pilla»  are  not  filled  up  by  it,  but  each  papilla 
h-AS  a  separate  Investment  from  root  to  summit.  The  deepest  ooIU  may  some- 
limes  bo  detached  as  a  separate  layer,  corresponding  to  the  reto  muoowUD,  bat 
they  never  contain  coloring  matter. 

The  tongue  consists  of  two  symmetrical  halves,  separated  from  eaoh  othi^ 
in  the  middle  line,  by  a  Rbrocs  septum.  Kach  half  is  composed  of  mndcular  lihfi^^H 
arranged  tn  various  directionifi,  containing  much  interposed  fat,  and  supplivd  by 
vessels  and  nerves;  the  entire  organ  is  iiivestetl  by  mucous  membrane,  :ind  a 
submucous  fihrous  stratum.  The  latter  membrane  invests  the  greater  part  of 
the  surfaoe  of  the  tongue,  and  into  it  the  muscular  fibres  are  inserted  that  pus 
to  tlie  surface.  It  is  thicker  behind  than  in  front,  and  is  oouiiQuous  with  the 
sheaths  of  the  muscles  attached  to  it. 

The  Jihroua  iteptum  oonsista  of  a  vertical  layer  of  fibrous  tissue,  oztendiog 
throughout  the  entire  length  of  the  middle  line  of  the  tongue,  from  the  base  to 
the  apex.  It  is  thicker  behind  than  in  front,  and  occasionally  contains  a  small 
fibro-cartilage,  about  a  quarter  of  an  inch  in  length.  It  is  well  displared  by 
making  a  vortical  section  across  the  organ.  Another  strong  fibrous  lamJDii, 
termed  the  hyo'ijloesal  mtmbrant,  connects  the  under  surface  of  the  base  of  the 
tongue  to  the  body  of  the  hyoid  bone.  This  membrane  receives,  in  &an(,90BM 
of  the  fibres  of  the  Genio-hyo-glossi. 

Eneh  half  of  the  tongue  consists  of  c.xtrinsio  and  intrinsio  mumles.  The 
former  have  been  already  described ;  they  are  the  Hyo-glossus,  Genio-hvo^Ifl«ciu^ 
Sty  lo-glossus,  Palato-glossus,  and  part  of  the  Saperior  Constrictor.  T£o  intriuiio 
muaolea  are  the  Superior  Longitudinal,  Inferior  Longitudinal,  and  TranrrersQi. 

The  superior  longitudinal  fibres  {Utufttalis  gtiperficialis)  form  a  auper6ctal 
stratum  of  oblique  and  longitudinal  fibres  on  the  upper  surface  of  the  organ, 
beneath  the  mucous  membrane,  and  extend  from  the  apex  baokwarda  lu 
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liyoJd  bone,  the  individual  flhres  being  attacbod  in  thoir  course  to  tlie  aub- 

ucous  and  glandular  Atructurai. 

The  inferior  hngitudinfil  fibres  are  formed  by  the  Litigualis  musole,  already 
described  (p.  88«). 

The  transverse  fibres  are  placed  between  th«  two  preceding  layere;  ihey  are 
iutcrmised  with  a  considerable  quantity  of  adipose  substance,  and  form  the 
chief  part  of  the  substance  of  llie  organ.  They  are  attached  intornally  to  the 
median  fibroas  septum ;  and,  pn^ising  outwards,  the  posterior  ones  taking  an 
arched  codtac,  are  inaertcd  into  tbe  dorsum  and  margins  of  the  organ,  inter- 
secting the  other  muscular  fibres. 

The  arteries  of  the  tongue  are  derived  from  the  Ungua),  the  facial,  and  aaccnd- 
ine  phuryngftal. 

The  ntrves  of  the  tongue  arc  three  in  number  in  each  half:  the  gustatory 
iranch  of  the  fifth,  which  is  distributed  to  the  papil]»  al  the  fore  part  and 
sides  of  the  tongue;  the  lingnal  branch  of  the  glosso-pharyngeal,  which  is 
distributed  to  the  mucous  membrane  at  the  base  ami  side  of  the  tongue,  and  to 
the  papillae  eiruumvallala;;  and  the  hypoglossal  nerve,  whiuh  is  distributed  tn 
the  muscular  subsuince  of  the  tongue.     The  two  former  are  nerves  of  common 

nsatioQ  and  of  taste;  the  latter  is  the  motor  nerve  of  the  tongue. 


TuE  Nose. 


f 

^H  The  Ko.<»ebithc  special  organ  of  the  sense  of  smell:  by  means  of  the  peculiar 
^Kroperties  of  ils  nerves,  it  protects  the  luugs  from  the  inhalation  of  deleterious 
^gases,  and  assists  the  organ  of  taste  in  discriminating  the  properties  of  food. 
I         The  organ  of  smell  consists  of  two  parts,  one  external,  the  nose ;  the  other 
internal,  the  nasal  fossse. 

kThe  «o«  is  the  more  anterior  and  prominent  part  of  the  organ  of  smell.    It 
of  a  triangular  form,  directed  vertically  downwards,  and  projects  from  the 
ntrc  of  the  face,  immediately  above  the  upper  lip.     Its  summit,  or  root,  i.-* 
connected  directly  with  the  forehead.    Its  inferior  part,  the  base  of  the  nosv, 

Ft({B.  364,  3«5.— Cartihtg«8  of  the  Nose. 
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presents  two  ellifitical  oriHces,  the  nostrila,  separated  from  each  other  by  an 
an tero- posterior  septum,  the  mlumna.  The  margins  of  these  orifices  are  pro- 
vided with  a  number  of  stiff  hairs,  or  vibrissee,  which  arrest  the  passage  of 
^foreign  substances  carried  with  the  current  of  air  intended  for  respiration.  The 
lateral  surfaces  of  the  nose  form,  by  their  union,  the  dorsum,  the  direction  of 
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wliich  varies  considerably  in  different  individuals.  The  dorsum  lermioBtes 
below  in  a  rounded  eminence,  the  lobe  of  tbe  nose. 

The  noae  is  composed  of  a  framevork  of  bones  and  cartilage*,  the  t%(i«r 
being  sliglith*  acted  upon  by  cortatn  muscles.  It  \a  covered  externally  by  tbe 
iutegumeut,  internally  by  mucous  membrane,  and  supplied  with  vcasou  and 
nerves. 

The  horn/ frnmeteork  occupies  the  npper  part  of  tho  organ  ;  it  consista  of  the 
nasal  bonos,  and  the  nasal  procegaes  of  the  superior  maxillary. 

The  caritliufi'notts  frameii-ork  oonmatfl  of  five  piece?,  tbe  two  upper,  and  tbetvo 
lower  lateral  cartilages,  and  tho  cartilage  of  the  septum. 

The  vj^Der  lateral  earfihtges  are  situated  below  the  free  margin  of  the  utnl 
bones ;  each  cartilage  in  flattened,  and  triangular  in  shape.  Ity  anterior  margin 
18  thicker  than  tbe  posterior,  and  connected  with  the  Bbro-cartilage  of  tbe  «ep- 
turn.  Its  posterior  margin  is  attached  to  the  nasal  prooess  of  the  ■aporior  max- 
illary and  nasal  bones.  Ixs  inferior  margin  is  connected  by  6broiis  tissue  with 
the  lower  lateral  cartilage;  one  surface  is  turned  outwards,  the  ovber  invanU 
towards  tho  na»ai  uivity. 

The  hu^r  lateral  cartilages  are  two  thin,  flexible  plates,  situated  immrdiately 
below  the  preceding,  and  curved  in  Kuch  a  iniinner  as  to  form  the  iuncr  and  onter 

walla  of  each   oriHce  of  tho  nostril. 


Tig.  S66.— BoncB  and  Ciirllli^i  of  Septum 
of  NoK.    Right  Side. 


The  portion  which  forms  the  ioiMr 
wall,  thicker  than  the  rest,  is  loagdy 
connected  with  the  same  part  of  tl» 
opposite  cartilage,  and  forms  a  small 
part  of  the  columna.  Its  outer  ei- 
tremity,  free,  rounded,  and  projecting, 
forms,  with  the  thickened  integument 
and  subjacent  tissue,  the  lobe  of  the 
nose.  The  part  which  forma  the 
obiter  wall  is  curved  to  correspond 
with  the  ala  of  the  nom;  it  is  oral 
and  fattened,  narrow  behind,  where 
it  is  connected  with  the  naaal  proeea 
of  the  superior  maxilla  by  a  " 
ilbrous  membrane,  in  which  are 
ihrco  or  four  small  cartilagi 
plates  (sesamoid  oartilogesX 
giTiii  minares.  Above,  it  is  conn 
to  the  upper  lateral  carlilaga  txA 
front  part  of  the  cartilage  of  the  scjitura ;  below,  it  is  separated  from  the  mar- 
gin of  the  nostril  by  Ht-nsc  cellular  tissue;  and  in  fronti  it  forms,  with  itafelknr, 
the  prominence  of  the  tip  of  tho  imse. 

The  mrtilaiji  of  the  septum  is  somewhat  triangular  in  form,  thicker  at  itt 
margins  than  at  its  centre,  nnd  completes  the  scp.iraiion  between  the  nasal  font 
in  front.  Its  anterior  margin,  thickest  above,  is  connected  from  above  dova* 
wards  with  the  nasal  bones,  the  front  part  of  the  two  upper  llitcral  cartihgei, 
and  the  inner  portion  of  tbe  two  lower  lateral  cartilages.  Its  posterior  narpB 
ia  connected  with  ihc  perpendicular  lamella  of  the  ctliraoid;  its  inferior  mai^ 
with  the  vomer  and  the  palate  processes  of  tho  snpcrior  maxillary  bones. 

These  various  cartilages  are  connected  to  each  other,  and  to  the  bones,  brt 
tough  fibrous  mombmnu,  the  perichondrium,  which  allows  the  utmost  fiuiuty 
of  movement  between  them. 

The  vxutcles  of  the  nose  are  situated  immediately  beneath  tbo  intognnrnt; 
they  are  (on  each  side)  the  Pyramidalis  Noai,  the  Levator  Labii  SnpeHori*  Alii- 
que  Nasi,  the  Dilatator  Naris  (anterior  and  posterior,)  the  Oomprcoaor  Naai,OM 
Compressor  Narium  Minor,  and  the  Depressor  Aim  Nasi.  They  have  beeo, 
alreaidy  described  under  the  muscles  of  the  nasal  region. 
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The  inie^tmfnt  cflvcring  the  dorsum  and  sides  of  tlie  nose  is  thin,  and  loosely 
connected  with  the  &ubj»ceot  pitrtti ;  but  where  it  furius  the  tip  or  lobe,  and  the 
aim  of  the  nose,  it  ia  thicker  and  more  firmly  adherent.  It  is  furnished  with  a 
large  number  of  sebaceous  follicles,  the  orifices  of  which  are  usually  very  dis- 
tinct. 

The  mwatu  memhratv,  lining  the  interior  of  the  nose,  is  continuous  with  the 
gkin  externally,  and  with  thnt  which  liites  the  nasal  fosssa  within. 

The  arteries  of  the  nose  are  the  lateralis  nasi,  from  the  facial,  and  the  nasal 

lery  of  the  septum,  from  the  superior  coronary,  which  supplici  the  alio  and 

ptum ;  the  sides  and  dorsum  being  supplied  from  the  nasal  branch  of  the  opb- 
'thalmic  and  the  infraorbital. 

The  veins  of  ifie  nose  terminate  in  the  facia!  and  ophthalmic. 

The  nerva  of  the  nose  are  brauches  from  the  facial,  infraorbital,  and  infra- 
'ochlear,  and  a  filament  from  the  na^ml  branch  of  the  ophthalmic. 


Nasal  Fossa 


^H    The  Nasal  Fossse  are  two  irregular  cavities,  situated  in  the  middle  of  the  face 
l^^nd  extending  from  before  backwnrdH.     They  open  in  front  by  the  twn  anterior 
nares,  and  terminate  in  the  pharynx,  behind  Ity  the  posterior  nares.    The  boun- 
daries of  the.^ecaviliu^  and  the  openings  which  are  connected  with  them,  as  they 
exist  in  the  skeleton,  have  been  already  described  (pp.  187-189). 

The  mucous  memlmine  lining  the  nasal  fossai  is  called  jjituilart/,  from  the 
nature  of  its  secretion;  or  Schneiderian,  from  Schneider,  the  first  anatomist  who 
shoved  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.  It  is  intimately  adherent  to  the  periosteum, 
or  perichondrium,  over  which  it  lies.  It  is  continuous  externally  with  the  skin, 
through  the  anterior  narcs,  and  with  the  mucous  membrane  of  the  pharynx, 
through  the  posterior  nares.  From  the  nasal  fossa)  ita  continuity  may  oe  traced 
with  the  conjunctiva,  through  the  nasal  duct  and  lachrymal  canals;  with  the 
lining  membrane  of  the  tympanum  and  mastoid  celts,  through  the  Kustachian 
tube;  and  with  the  frontal,  ethmoidal,  and  sphenoidal  sinuse.i,  and  the  antrum 
maxillare,  through  thu  several  openings  in  the  meatuses.  Tho  mucous  mem* 
brane  is  thickest,  and  most  vascular,  over  the  turbituited  bones.  It  is  also  thick 
over  the  septum  ;  but,  in  the  intervals  between  the  spnnpy  bones,  and  on  the 
floor  of  the  nasal  fossa,  it  is  very  tbio.  Where  it  lines  tljo  various  sinuses  and 
the  antrum  maxitlare,  it  is  thin  and  pale. 

The  surface  of  the  membrane  is  covered  with  a  layer  of  tessellated  epithelium, 
at  tlie  upper  part  of  the  nasal  fos.sa!,  corresponding  with  the  dislribuilon  of  the 
olfactory  nerve,  but  is  ciliated  throughout  the  rest  of  its  extent,  excepting  near 
the  aperture  of  the  nares. 

This  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucous  glands,  the  ducts  of  which  open  upon  its  surface.    They  are  most  nume- 
rous at  the  middle  and  back  parts  of  the  nasal  fossK,  and  largest  at  the  lower 
and  back  part  of  the  septum. 
I  Owing  to  the  great  ttiii;knessof  this  membrane,  the  nasal  fossse  are  much  nnr- 

I  rower,  and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger,  and 
more  prominent,  than  in  the  skeleton.  From  the  same  circumstance,  also,  the 
various  apertures  communicating  with  the  meatuses  are  either  narrowed  or 
completely  closed. 

In  the  superior  meatus,  the  aperture  of  communication   with  the  posterior 

» ethmoidal  cells  is  considerably  diminished  in  sise,  and  thcsphcno-palatinefora- 
jBien  completely  covered  in. 
In  the  middU  meatus,  the  opening  of  the  infundibulum  is  partially  hidden  by 
a  projecting  fold  of  mucous  membrane,  and  the  orifice  of  the  antrum  is  con- 
tracted to  a  small  circniar  aperture,  much  narrower  than  in  the  skeleton. 

In  the  inferior  meaiua,  the  orifice  of  the  nasal  duct  is  partially  hidden  by  either 
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siuRle  or  double  valrular  mucous  fold,  anil  the  aulorior  palatine  canal  nithtsr 

Hnpletely  closed  in,  or  a  tubular  cul-Ue-aae  of  mucoiu  tuembraue  is  oootinuail 
a  short  distance  into  it. 

In  the  roo/,  the  opening  leading  to  the  aphenoida)  sinus  ia  narrowed,  and  tbe 
apertar^i)  iu  ihe  cribriform  plate  of  tbe  ellimoid  completely  closed  in. 

Tbo  arVtria  of  the  nasal/msa  are  tbe  anterior  and  posterior  ethmoidal,  from 
tbe  oplitbalmic,  wliicb  supply  the  ethmoidal  cellit,  frontal  sinuses,  and  roof  of 
tbe  nose ;  tbe  spbeno-pulatine,  from  the  internal  maxillary,  which  supplies  tlio 
mucous  membrane  covering  the  spongy  bones,  the  meatuses,  and  septum;  and 
tbe  alveolar  branch  of  tbe  internal  maxillary,  which  supplier  tbe  lining  mem- 
brane of  the  antrum.  The  ramifications  of  tbcae  vchubIs  form  a  olose,  plexiform 
network,  beneath  and  in  tbe  substance  of  the  mucous  membrane. 

Tlie  vpiVm  of  the  nasal /osme  form  a  close  network  beneath  the  mucoua  mem- 
brane.    Tbcy  ]iai>s,  aomc  with  the  veins  accompanying  the  spbeno-palaiioe 

artery,    through    the    spbeno-palatioe 


Fig.  367. — Ncrres  of  ^plum  of  No«e. 
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foramen;  and  others,  through  the  al- 
veolar branch,  join  tbe  facial  veia; 
some  accompany  tbe  ethmoidal  arte- 
ries, and  terminate  in  the  ophthalmio 
vein:  and,  lastly,  a  few  communicate 
with  tbe  veins  in  the  interior  of  tbe 
Rkull.  through  the  foramina  in  tho 
cribriform  plate  of  tho  ethmoid  bone, 
and  the  foramen  o»cnm. 

The  nrrvta  are,  Ibo  olfactory,  thfi 
nasal  branch  of  the  ophthalmic,  fila- 
ments from  the  anterior  dental  branoh 
of  iho  superior  maxillary,  the  Vidiao, 
naso-palutine,  descending  anterior  {lala- 
tinc,  and  spheno-palatino  branches  of 
Meckel's  ganglion. 

Tlic  olfariori/,  the  spcaial  nerve  of  tba 
Bcnso  of  smell,  is  distributed  over  tho 
tipper  third  of  the  septum,  and  over  tbe  surface  of  tbe  superior  and  middle 
spongy  bones. 

The  nasal  branch  of  tht  ophthalmic  distribntcs  filaments  to  the  tipper  ui<l 
anterior  part  of  the  septum,  and  outer  wall  of  the  nafial  fostun. 

FHam^nu  frohi  the  anterior  denial  branch  of  the  sujicrior  maxillary  supply  ths 
inferior  meatus  and  inferior  turbinated  bone. 

The  Vidian  nerve  supplies  the  upper  and  back  part  of  the  septum,  and  sape- 

rior  spongy  bone ;  and  the  upper  anterior  misal  braoebea  from  the  spheoo- 

alaline  ganglion,  have  a  similar  di^iritmiion. 

The  nam-jialaUnc  nerve  supplies  tho  middle  of  tho  septum.  

Tho  lartjer,  or  anterior  palatine  nerve^  supplies  tbo  middle  and  lower  vf^ixff 
bones. 

Thk  Eyb. 

The  Kycball  is  contained  in  tlie  cavity  of  the  orbit.  In  this  situation  it  is 
necurel)-  protected  from  injury,  whilst  it,*  position  is  such  as  to  insuns  the  mo« 
extensive  range  of  sight.  It  is  .ictol  upon  by  numerous  nmsules,  by  which  it 
is  capable  of  being  directed  to  any  part,  supplied  by  vessels  and  nerves,  and  is 
additionally  protected  in  front  by  several  appendages,  such  as  the  eryebrav, 
eyelids,  Jtc. 

The  eyeball  is  spherical  in  form,  havlnjj  the  segments  of  a  Jtmafler  and  mrni 
prominent  sphere  engrafted  upon  its  antcriur  part.  It  ia  from  this  circumstanes 
that  the  antcrO'jKisterior  diatneter  of  the  cycluiH,  which  measures  about  an  inch, 
exceeds  the  transverse  diameter  by  about  a  line.    Tbe  segment  of  the  larger 
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sphere,  whtc}i  forms  about  five-sixths  of  tho  globe,  is  opaqjnc,  and  formed  by 
the  tKjIerotk,  Ihu  tunic  vi  prutecliou  to  tho  cvebuil;  tbu  ainullur  sphure,  which 
forms  the  remaining  sixth,  iii  trHiispareut,  and  formed  by  tho  cornea.  Tho  axes 
of  th^  oyeballg  arc  nearly  parallel,  aD<.l  do  not  correspond  to  the  axes  of  the 
orbits,  wbiuU  are  liireuted  outwards.  The  optic  nerves  follow  the  direction  of 
the  axes  of  the  orbit^  and  enter  tlie  eyeball  a  little  to  their  inner  or  nasal  side. 
The  eveball  i&  composed  of  beveral  iuvestiog  tunics,  aad  of  Buid  and  solid 
refraeting  media,  called  iiumors. 

The  tunics  arc  three  in  number: — 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Ivia,  and  Ciliary  Processes. 

3.  Retina. 

The  refracting  media,  or  humors,  are  also  three: — 

Aqueous.  Crystallino  (leua)  and  Capsule.  Vitreoua. 

The  sclerotie  and  cornea  form  the  external  tunio  of  the  eyeball ;  they  are 
aentially  fibrous  in  structure,  tlie  sclerotic  being  opaque,  and  forming  the 
slerior  five-tsixths  of  tlie  globe;  the  cornea,  which  forio^  the  remaining  sixth, 
iing  transparent. 

The  Sfltmtic  (asx^piif,  hard)  (Fig.  368)  has  received  its  name  from  its  extreme 
denaiiy  and  liardue-ss;  it  is  a  firm,  uuyieldiug,  iibrous  membraue,  serving  to 

Fig.  368.— A  Vertical  Seciion  of  tho  Eyebull.    (Eolareed.) 
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Bisinlaiu  the  form  of  the  globe.  It  is  much  thicker  behind  than  in  front.  Ita 
externftl  surface  m  of  a  white  color,  quite  smooth,  except  at  tho  points  where 
the  Recti  and  Obliqui  muscles  are  inserted  into  it,  and  covered,  for  part  of  its 
extent,  by  the  conjunctival  membrane;  hence  the  whiicness  and  brilliancy  of 
the  front  of  the  eyeball.  Ittt  irvner  anr/aee  is  stained  of  a  brown  color,  marked 
by  grooves,  in  wliich  are  lodged  the  ciliary  nerves,  and  connected  by  an  exceed- 
ingly fine  cellular  tissue  (iamitia  fjtsca  with  the  outer  surface  of  ihe  choroid. 
Behind,  it  is  pierced  by  the  optic  nerve  a  litile  lo  its  inner  or  nas.il  side,  and  is 
vontinuous  with  the  fibrous  sheath  of  the  nerve,  wliich  isderived  from  tlie  dura 
mater.  At  the  point  where  the  optio  nerve  passes  through  the  sclerotic,  this 
membrane  forms  a  thin  cribriform  lamina  (the  Javihta  criorom);  the  minute 
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orifioes  in  tbis  layer  serve  for  the  transmission  of  the  nervous  filamenlj, 
the  flbroiis  septa  dividing  them  from  one  another  nre  continuoua  with  the  in 
branous  processes  which  separate  the  bundles  of  ucrvc-fihre^.     One  of  ihceej 
openings,  larger  than  the  rest,  occupies  the  oentre  of  the  lamella:  it  is 
iaoportis  opiicus,aTid.  transmits  the  arteriu  ceutralis  retinae  to  the  iDterior 
eyeball.    Around  the  cribriform  lamella  are  numerous  smaller  apertares  fi 
trauAmt&sion  of  tliu  ciliary  vessels  and  nerves.     In  front,  the  sclerotio  is 
tinuous  with  the  cornea  by  direct  continuity  of  tissue;  but  the  opaque  sclerodd 
overlaps  the  cornea  rather  more  on  its  outer  than  upon  its  inaer  surface. 

S(rtKitire.  The  sclerotic  is  formed  of  white  fibrous  tissuo  intermixed  with 
fine  clastic  fibres,  and  fusiform  nucleated  cells.  These  are  aggregated  into 
bundles,  which  arc  arranged  chieflv  in  a  longitudinal  direction.  It  yields 
gelatin  on  boiling.  Its  vessel  nre  not  numerous,  the  capillaries  being  orsnall 
size,  uniting  at  long  and  wide  intervals.  The  existence  of  nerves  in  it  i* 
doabtfnl. 

The  Cornea  is  the  projecting  transparent  part  of  the  extemal  tanic  of  th« 
eyeball,  and  forms  the  anterior  sixth  of  the  globe.  lb  is  not  quite  circalar, 
being  A  little  broader  in  the  transverse  than  in  the  vertical  dirociion,  in  coaaa- 
qnencc  of  the  sclerotic  overlapping  the  margin  above  and  below.  It  is  cunvei 
anteriorly,  and  prujects  forwards  from  the  sclerotic  in  the  same  manner  tbals 
watch-glass  does  from  its  ease.  Its  degree  of  curvature  varies  in  ditferent  indi- 
Ttdnals,  and  in  the  same  individual  at  different  periods  of  life,  it  being  mow 
prominent  in  youth  than  in  advanced  life,  when  it  becomes  flattened.  The 
cornea  is  dense  and  of  uniform  thickness  throughout;  its  posterior  surfAW  ii 
perfectly  circular  in  outline,  and  exceeds  the  anterior  surface  slightly  id  «it«i3l, 
from  the  laiier  being  overlapped  by  the  sclerotic. 

Strtieturf.  The  cornea  consist*  of  five  layers:  namely,  of  a  thick  etnOii 
fibrous  structure,  the  cornea  proper;  in  front  of  this  is  the  anterior  elutid 
lamina,  covered  by  the  conjunctiva;  behind,  the  posterior  clastic  lamfa^ 
covered  by  the  lining  membrane  of  the  anterior  chamber  of  tho  eyeball. 

Tho  profjer  sufj^tanee  of  the  cornea  is  fibrous,  tough,  unyielding,  periecllt 
transparent,  and  continuous  with  the  sclerotic,  with  which  it  is  in  structurf 
identical.  TlieariaHtomoHiug  fu.siform  cells  of  which  it  is  composed  are  arraageil 
in  superimposed  Hattcncd  lamina;,  at  least  sixty  in  number,  all  of  which  hare 
the  same  direction,  the  contiguous  laminae  becoming  united  at  frequent  inter 
vals.  If  tliu  relative  position  of  the  component  parts  of  thici  tissue  isiouf 
way  altered,  either  by  pressure  or  by  an  increase  of  its  natural  tension,  it  i* 
mediately  presents  an  opaque  railliy  appearance.  The  interstices  between  tbe 
lamina!  are  tubular,  and  usually  contain  u  small  amount  of  transparent  Said. 

The  anifrior  and  p'>»UTior  elastic  lomimt,  which  cover  the  proper  structi 
the  cornea  behind  and  in  front,  present  an  analogous  structure.     They 
of  a  hard,  clastic,  and  perfectly  transparent  homogeneous  membrane,  of  ex 

thinness,  which  is  not  rendered  opaque  by  either  water,  alci^hol,  or  acids.  

membrane  is  iniiinalcly  connected  by  means  of  a  fine  cellular  web  to  the  vTOfB 
substance  of  tho  cornea  both  in  front  and  behind.  Its  most  remarkable  p* 
perly  is  its  extreme  elasticity,  and  the  tendency  which  it  presents  to  cori  api 
or  roll  upon  itself,  with  the  attached  surface  innermost,  when  separated  froa 
the  proper  substance  of  the  cornea.  Its  use  appears  to  be  (as  suggested  hypT' 
Jacob),  "to  preserve  the  requisite  permanent  correct  curvature  uf  the 
cornea  proper." 

The  conjuncU'vat  epithelium,  which  cOvera  the  front  of  the  anterior 
Jamina,  consists  of  two  or  tlirco  layers  of  tnmsparcnt  nucleated  cclLs  the  uuv^.^ 
being  of  an  oblong  form  and  placed  perpendicular  to  the  surfiue,  the  super6ci>1 
ones  more  (latteuud. 

TliC  epiiheUal  lining  of  the  aqueous  chamber  covers  the  posterior  torftwof 
the  posterior  elastic  lamina.  It  consists  of  a  single  layer  of  polvgonal  tiamfM- 
rent  mtcleated  cells,  similar  to  those  found  lining  other  aorous  cavities. 
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Arteries  and  Nervtu.  The  cornea  is  a  non-vascnlar  structure,  the  capillury 
Teasels  terminating  in  loops  at  its  circumference.  Lymphatic  vessels  have  not 
as  yet  been  demoiistratetl  m  it.  The  nerves  are  numerous,  twenty  or  thirty  in 
number:  they  arc  dcrivocJ  from  the  ciliary  nerves,  and  enter  the  laminated 
substance  of  the  cornea.  They  ramify  throu^jhout  its  substance  in  a  delicate 
network. 

DU*rrtion.  In  order  to  Mttarate  tli>  >cl«ralic  uil  con)&&.  ao  as  to  exptwie  tlie  »et-oni]  toaic. 
the  ejn'ball  Hlioiild  1)«  iiDinf^rseu  in  k  ibikU  vessel  of  vjitcr.  A  foli]  of  the  hcIitoiIc  nt-ar  JtR  nnie- 
rior  )tarl  bitviti)^  boeo  pinched  np.  an  oporatioti  nol  «*»itr  pcrforineil,  from  llic  fxlirmc  It^nsioa 
of  the  nmnbraiti'.  Il  shuiild  be  oivtdcil  with  u  piir  of  bliiui-puinli'il  liciEsorH.  As  snnn  lui  the 
choroid  i)t  ex|iiii(eil,  the  end  of  a  blowpipe  »b«ul<l  lie  inlroduccd  iiilc»  tki-  oririci;.  nnd  a  strvam 
of  kir  forced  inla  it,  ho  ua  to  itcparutc  ibc  (light  ct-llnlur  conncctioD  lit-tveon  ihe  sdrrolic  nod 
rboroid.  The  nclwrolic  iihiiMhl  now  be  divided  nroiind  iU  eniirc  circMtn riTt-nci'.  nnd  miiv  be 
removed  in  svpantc  portion*.  Tht;  front  ergmi-nt  buing  ihrn  drawn  forwards  tb.-  hurnilt^  of  ihc 
ifcaJ|)el  f^hoiild  Iw  predKvd  tp-citly  npiinit  it  ul  itx  coDo^clion  with  th<:  iris,  and  these  bving  ecpft- 
nted,  a  qaantitr  of  perfectly  transparent  Said  will  escape ;  thia  ir  the  luineoiiH  htimor.  In  ihc 
coanw  01  the  di*«ectioD,  ihu  ciliary  uurves  mar  be  won  lyiojj  in  the  looM  cellular  ti^tue  between 
the  choroid  and  fioleroUc,  or  cootained  id  delicate  grooves  od  the  inner  Burfacc  of  the  latter 

Fig.  3G9.— The  Choroid  utd  Iris.    (Eolargrd.) 
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Second  Tunic.  This  is  formed  by  the  choroid  behind;  the  iris  and  ciliary 
prooesfles  in  front;  and  by  the  ciliary  ligament,  and  Ciliary  muscle,  at  the  point 
of  junction  of  the  sclerotic  and  cornea. 

The  choroid  is  the  vascular  and  pigmentary  tunic  of  the  eyeball,  investing 
the  posterior  fivc-sixtha  of  the  globe,  nnd  extending  as  far  forwards  as  the 
oornea;  the  ciliary  processes  being  appendages  of  the  ciioroid  developed  from 
its  inner  surface  in  front.  The  iris  is  the  circular  muscular  septum,  which 
bangs  vertically  behind  the  cornea,  presenting  in  its  centre  a  large  circular 
aperture,  the  pupil.  The  ciliary  ligament  and  Ciliary  muscle  form  the  white 
ring  observed  at  the  point  where  the  choroid  and  iris  join  with  each  other,  and 
with  the  sclerotic  ami  cornea. 

The  Chnrvid  is  a  thin,  highly  vascular  membrane,  of  a  dark  brown  or  choco- 
late color,  which  invests  tho  posterior  five-sixths  of  the  central  part  of  the 
globe.  It  is  pierced  behind  bv  the  optio  nerve,  and  terminates  in  front  at  the 
oiliary  ligament,  where  it  bends  inwards,  and  forms  on  its  inner  surface  a  series 
of  folds  or  plaitingg,  the  ciliary  processea.    It  is  thicker  behind  than  ia  frouL 
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Externally,  it  i&  oonnectcd  by  a  fine  cellalar  web  {memhrana /luea)  with  ik« 
inner  ^urlacti  of  tbo  sclerotic.  Its  inner  surface  is  smooth,  and  lies  to  cuniset 
with  the  relioa.  The  choroid  15  composed  of  three  layers,  asternal,  middle, 
aod  interual. 

Fig.  370.— Tbc  VeiU  of  the  Choroid.    (Eolarged.) 
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The  extrrnal  layer  consists,  in  part,  of  the  larger  branobcs  of  tbc  short  dIE 
arteries,  which  run  forwards  between  the  veins  before  they  b^nd  downwj 
terminate  on  the  inner  surface.  This  coat  is  formed,  however,  ]triauipiUly  of 
Teins,  which  are  named,  from  their  diMribulion,  vtnte  rortirwie.  They  converge 
to  four  or  five  equidistant  trunks,  which  pierce  the  sclerotic  midway  beivoca 
iho  margin  of  the  cornea  and  tbo  entrance  of  the  opiic  nerve.  Imcrgi  ~^ 
between  the  vesaels  are  lodged  dark  star-sbaped  pi^mcnt-cella,  the  fibroUfl< 
from  which,  cominunicaiing  with  similar  branchings  from  neighboring  cell*, 
form  a  delicate  network,  wbiuh,  towards  the  inner  surOiue  of  the  chorou,  loM 
its  pigmentary  uharaoter. 

The  Trti<J<I(e  layer  consists  of  an  exceodinoly  fine  capillary  ple.xus,  rormed  hi 
the  short  ciliary  vc8)iiel.s,  and  is  known  as  tlio  tnnica  nut/s^Jn'ana.  The  network 
ia  close,  and  finer  at  the  hinder  p.irt  of  the  choroid  than  in  front.  About  h*lf 
an  inch  behind  the  cornea,  its  meshes  become  larger,  and  are  cootiQuoiu  vitli 
those  of  the  ciliary  process. 

The  internal,  ov  pigmimiary  layer,  is  a  delicate  membrane,  consiAing  ofi' 
single  layer  of  hexagonal  nucleated  cells,  loaded  with  pigmem-gTanu1ea,ud, 
applied  to  each  other,  so  as  to  resemble  a  tessellated  pavement.  Kaoh  celli 
tains  a  nucleus,  and  is  filled  with  grains  of  pigment,  which  are  in  gr 
abaniiixnce  at  the  circumference  of  the  cell.  In  perfect  albinos  this  epitbeltw' 
contains  no  pigment,  and  none  is  present  in  the  star-shaped  cells  found  in  \U 
other  layers  of  the  choroid. 

The  ciUiiry  processos  ahonld  bo  nest  f xnminMl :  they  may  Iw  fxposcd.  piiher  by  rfetuUac  tk 
irw  fiiiTn  iU  ronnnc-linn  with  the  riltary  ti^'amcnt,  or  by  inakiBg  a  tnuisTcne  welHMMtkt 
glolic,  aad  vsuminiog  them  Trom  brbiud. 

The  Ciliary  protxsfvs  are  formed  by  tbe  plaiting  or  folding  inwards  of  tba 
middle  and  internal  layersof  the  choroid,  at  its  anterior  margiDf  and  are  readnd ' 
betwfvn  corresponding  foldincs  of  the  suspenaoTy  liframent  of  th«  lonii,  tfai 
CBtablishing  a  communication  between  the  choroid  and  inner  tunic  of  thei 
They  are  arratiged  in  a  circle,  behind  the  iris,  round  the  marcin  of  iho  1 
They  vary  between  sixty  :md  eighty  in  nnraber,  lie  aide  by  side,  aud  maj 
divided  into  Inrgo  and  small;  the  latter,  con^sting  of  about  one-third  of 
entire  number,  arc  sitaated  in  the  spaces  between  the  furtner,  butwitboat  rcfii'j 
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hr  flltematioQ.  Tlic  larger  proowMs  are  each  about  one-teulh  of  an  inch  in 
lengtli,  and  hemisplicriiml  in  shape,  thoir  periphery  Ix'ing  attached  to  the  cilinry 
ligament,  and  continuous  with  tlie  middle  and  innar  layers  ol"  the  choroid:  the 
opposite  margin  is  free,  and  rests  upon  the  ciroumstanco  of  the  leas.    Their 

Tig.  371.— The  Arteries  or  the  Cboroid  uH  Iris.    The  Sclerotic  bus  bcco  mottly  remoTed. 

(Knlnrgvd.) 


Anttr 


CiUaryj) 


anterior  surface  is  turned  towards  tlie  iNUik  of  the  iris,  with  the  ciroumferenco 
of  which  it  is  continuous.  The  posterior  surface  is  closely  counoctod  wilb  the 
soapensory  lignmcnt  of  the  lens. 

Structure.  The  ciliary  processes  arc  similar  in  structure  to  the  choroid  ;  tho 
vessels  arc  larger,  having  chieHy  a  longitudiual  (direction.  E^cternally  ihey  are 
covered  with  several  layers  of  pigment-cells;  the  oompouenl  cells  are  small, 
rounded,  and  full  of  pigment-granules. 

The  Iris  [irit,  a  rainbow)  has  received  its  name  from  its  Tarious  color  in 
different  individuals.  Tt  is  a  thin,  circular-shaped,  contractile  curtain,  suspended 
in  the  aqueous  humor  behind  tho  cornea,  and  in  front  of  the  lens,  being  perfo- 
rated at  the  nasal  side  of  its  centre  by  n  circular  aperture,  the  pupil,  for  tho 
transmission  of  light.  By  its  circumference  it  is  intimately  connected  with  tho 
choroid;  externally  to  this  is  the  ciliary  ligament,  by  which  it  is  connected  to 
the  sclerotic  and  cornea;  its  inner  edge  forms  the  margin  of  the  pupil:  its 
stirfaoes  are  flattened,  and  look  forward.^  and  hackwardss,  the  anterior  surface 
towards  the  cornea,  the  posterior  towards  the  ciliary  processes  and  lens.  The 
anterior  surface  is  variously  colored  iu  diftorent  individuals,  and  marked  by 
lines  which  converge  towards  the  pupil.  Tlic  posterior  surface  is  of  a  deep 
purple  tint,  from  being  covered  by  dark  pigment;  it  is  hence  Darned  uvea,  from 
Its  resemblance  in  color  to  a  ri[)e  grape. 

Strnrture.  Tho  iris  is  composed  of  a  fibrous  stroma,  muscular  fibres,  and 
pigment-cells. 

I'he  fiitroua  stroma  consists  of  fine,  delicate  bundles  of  fibrous  tissue,  tvhich 
have  a  circular  direction  at  the  circumference;  but  tlie  chief  mass  radiate 
towards  the  pupil.  They  form,  by  their  inter! acement>  a  delicate  mesh,  in 
which  the  pigment-cells,  vessels,  and  nerves  are  oonlained. 

The  mn-*cttiar  ^hrr  lA  involuntary,  and  consists  of  circular  and  radiating  fibres. 
Tho  ciretilor  Jibrfs  {sphincter  of  the  pupil)  surround  the  margin  of  the  pupil  on 
the  posterior  surface  of  the  iris,  like  a  sphincter,  forming  a  narrow  band,  about 
one-thirtieth  of  an  inch  in  width;  those  near  the  free  margin  being  closely 
aggregated;  those  more  external  .lomewhat  separated,  and  forming  less  com- 
plete circles.    The  rwiuUing  Jibres  (dilator  of  the  pupil)  converge  from  the 
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circiimfcrencc  towards  the  centre,  and  blend  with  the  ciroular  fibres  near  the 

margin  of  the  pupil. 

The  piffment-cem  arc  found  in  the  stromn  of  the  iris,  and  aI»o  as  a  diatinci 
layer  on  its  anterior  and  posterior  surfaccj*.  In  the  stroma,  the  celU  are  mmi- 
fietl,  aud  coDlain  yellow  or  brown  pigment,  according  to  the  color  of  the  ete. 
On  the  fVont  of  tlic  iris,  there  is  a  single  layer  of  oval  or  rounded  calU,  with 
branching  offscfe.  On  the  back  of  the  iris,  there  arc  several  layers  of  smill 
rouud  colU,  filled  with  dark  pigment.  This  layer  is  coutinuoua  wilb  tb« 
pigmentary  covering  of  the  ciliary  processes. 

i!\\e  arttrte4  0/ tlie  in'«  are  derived  from  the  long  and  anterior  ciliary,  tad 
from  the  vessels  of  the  ciliary  processes. 

^etnhrana  pupUlarw.  In  lAe/trltu,  the  pupil  is  closed  by  a  delicate,  transpa- 
rent, vascular  membrane,  the  membrana  pnpillaris,  which  divides  the  space  in 
-which  the  iris  is  suspended  into  two  distinct  chambers.  This  membrane  eon- 
tains  numerous  minute  vessels  continued  from  the  margin  of  the  iris  10  thoie 
on  the  front  pari  of  the  capsule  of  the  lens.  The»e  vesttels  have  a  lot^ijd 
arrangement,  conversing  towards  each  other  without  anastomosing.  Deti 
the  seventh  and  cightn  month,  the  membrane  begins  to  disappear,  by  it^  gi 
absorption  from  the  centre  towards  the  circumference,  aud  at  birth  only  a  few 
fragments  remain.  It  is  said  sometimes  to  remain  permanent,  and  prodooa 
blind  ncsiL 

The  ciliaru  ligament  is  a  narrow  ring  of  circular  fibres,  about  oae-fortiethj 
an  inch  thick,  and  of  a  whitish  color,  which  servea  to  connect  the  external 
middle  tunics  of  the  eye.  It  is  placed  around  the  circumference  of  the  iris,  ti 
its  point  of  connection  with  the  external  layer  of  the  choroid,  the  cornea,  ud 
Bclerotic.  Its  component  fibres  are  delicate,  and  resemble  those  of  elastic  tissue. 
At  this  point  of  connection  with  the  sclerotic  a  minute  canal  is  situated  between 
the  two,  called  the  sinus  circularis  intlia. 

The  citiary  mwcle  (Bowman)  consists  of  uustriped  fibres:  it  forms  a  gra^'ish, 
aemi transparent,  circular  band,  about  ouu-eiKhth  of  an  inch  broad,  on  the  outer 
surface  of  the  fore  part  of  the  choroid.  It  ta  thiokcst  in  IVont,  and  grndaalty 
becomes  thinner  behind.  Its  fibres  are  soil,  of  a  yellowish-while  color,  loop- 
ludiiial  in  direction,  and  arise  at  the  point  of  junction  of  the  cornea  and  acTe- 
rotic.  Passing  backwards,  they  are  attached  to  the  choroid,  in  front  of  th« 
retina,  and  correspond  by  their  inner  surfaiie  to  the  plicated  part  of  the  former 
roombrane.  Mr.  Bowman  supposes  that  this  muscle  is  ao  placed  as  to  odvanoa 
the  lens,  by  exercising  compression  on  the  vitreous  body,  and  by  drawing  th« 
ciliary  processes  towards  the  lino  of  junction  of  the  sclerotic  and  cornea,  and 
by  this  means  to  adjust  the  eye  to  the  vision  of  near  objects. 

Tbo  Bftina  may  be  exposed  by  carefully  removing  the  choroid  from  hi 
external  surface.  It  is  a  delicate  nervous  membrane,  upon  the  surface  of  wbidi 
the  images  of  external  objects  are  received.  Its  outer  suHaco  is  in  coatad 
with  the  pigmentary  layer  of  the  choroid;  its  inner  surface,  with  the  vitreou 
body.  Behind,  it  is  continuous  with  the  optio  nerve;  it  gradually  dimintsba 
in  thickness  from  behind  forwards;  and,  in  front,  extends  nearly  a.1  far  forward! 
as  ibe  ciliary  ligament,  where  it  terminates  by  a  jagged  margin,  theom 
It  is  soft;,  and  semi  trans  parent,  in  the  fresh  state;  but  soon  becomes  old 
opaque,  and  of  a  pinkish  tint.  Kxaclly  In  the  centre  of  the  posterior  j«in  ctf 
the  retina,  and  at  a  point  corresponding  to  the  axis  of  the  eye,  in  which  th« 
senSe  of  vision  is  most  perfect,  is  a  round,  elevated,  yellowish  spot,  called,  after 
its  discoverer,  the  yelloto  spot  or  Umhui  luteut,  of  Sommorring ;  having  a  oeoinl 
depression  at  its  eummit,  the/ovea  centralis.  The  retina  in  the  sitiULtion  of  ibe 
fovea  centralis  is  exceedingly  tliin;  so  ranch  so,  that  the  dark  color  of 
choroid  is  distinctly  seen  through  it;  so  that  it  presents  more  the  appeal 
of  a  foramen,  and  hence  the  name  'foramen  of  Summerriug'  at  first  given  to  K 
It  exists  only  in  man,  the  quadrumana,  and  some  saurian  reptiles.  lu  um  u 
unknown.     About  jg  of  au  inch  to  the  inner  side  of  the  yellow  apot^  ta  Um 
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>iiit  of  entrance  of  the  optic  norvc;  tUe  arteria  centralis  retina  piercing  its 
centre.  This  13  the  only  purt  of  tbe  sarfaco  of  tbo  retina  from  whiuL  ihe 
power  of  vision  is  absent. 

Fig.  372.— Tie  Arieria  Ceotralis  Retioffi.  Yellow  Spot,  t-lc.  tlie  Ant«rm  Ilnlf  of  tbo  Ejcbull 

being  rtmoved.    (lijiUrged.) 


Slrucinre,  Tbe  rctiua  is  oon:i[>osed  of  tbree  layers,  together  witb  blood- 
veaaek: — 

External  or  columnar  layer  (Jacob's  membrane). 
Middle  or  granular  layer, 
luicrnal  or  nervous  layer. 

The  bloodvessels  do  not  form  a  dislincHayer;  tbcy  ramify  in  tbo  aubstauco 
of  tbe  internal  layer. 

Tbe  ezterjialf  or  Jacob**  m«m&rane,  is  excoet^lingly  tbin,  and  can  bo  detacliod 
from  tbo  external  surface  of  tbe  retina  by  tbe  bandle  of  tbe  scalpel,  in  the 
form  of  a  Oooculent  film.  It  is  tbicker  behind  than  in  front,  and  coui^ists  of 
rod-like  bodies  of  two  kinds:  1.  Cohtmnar  roiis,  solid,  nearly  of  uniform  size, 
and  arranged  perpendicularly  to  the  surface.  2.  Bulbous  puriicUs,  or  cones, 
which  arc  interepersed  at  regular  intervals  among  the  former^  these  are  conical 
or  flask -.ihapcd,  their  broad  ends  resting  upon  the  granular  layer,  the  narrow 
pointed  extremity  being  turned  towards  the  choroid;  they  are  not  solid,  like 
the  columnar  rods,  but  consist  of  an  external  membrane  with  fluid  contents. 
Bv  their  deep  ends,  both  kinds  are  joined  to  the  fibrci  of  MiiMor. 

The  mi'Mk  or  granular  hf/er  forms  about  one-third  of  the  entire  thickness  of 
tbe  retina.  It  consists  of  two  laminte  of  rounded  or  oval  nuclear  particles, 
separated  from  each  other  by  an  intermediate  layer,  which  is  transparent,  finely 
fibrillated,  and  contains  no  bloodvessels.  The  outermost,  layer  is  tbe  thicker, 
and  its  constituent  pjirtioles  are  globular.  Tbe  innermost  layer  13  the  thinner; 
ltd  component  panicles  are  flattened,  looking  like  pieces  of  money  seen  edge- 
ways; hence  it  has  been  called,  by  Bowman,  i\iii  mirnmular  lui/rr. 

Tbo  internal  OT  nertsius  lafjfr  is  a  tbin  semicranaparcnt  mcmbrnno,  consisting 
of  an  expansion  of  the  terminal  fibres  of  the  optic  nerve  and  nerve-cells. 
Tbe  Dcrve-fibres  are  collected  into  bundles,  which  radiate  from  tbe  point  at 
which  the  tntnic  of  the  optic  nerve  terminates.  As  they  proceed  in  a  tolerably 
straight  co'irse  towards  the  anterior  margin  of  the  retina,  the  bundles  interlace, 
forming  a  delicate  net,  with  (btttcned  elongated  ma'ihes.  The  nerve-Hbreei  which 
form  this  layer  differ  from  the  fibres  of  tbe  optic  nerve  in  this  respect;  they 
lose  their  dark  outline,  and  their  tendency  to  become  varicose  j  and  consist 
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only  oftho  central  part,  or  axis,  of  the  nerve-tubes.  The  mode  of  Krmin»tioD 
of  the  nerve-fibrea  is  unknown.  According  to  some  observers,  iLey  tcrmintla 
in  loops ;  according  to  olliers,  in  free  extremities.  Ruceut  observrrs  have  stated 
that  some  of  the  ricrvc-fibrcs  are  continuous  with  Ihu  caudate  prolongatioiuor 
the  uorve-cell*  external  to  the  fibrous  layer.  The  nerve-cells  are  placed  on 
both  sides  of  the  fibrous  layer,  bm  chiefly  upon  its  inner  surface,  and  imbedded 
within  the  meihes  formed  by  the  interlacing  nerve-fibres;  they  are  round  or 
jicar-shaped  tninspareut  cells,  nucleated,  with  (granular  contents,  furnished  with 
caudate  prolougiitions,  some  of  wliich  join  ilic  fibres  of  the  optic  nerve,  Trbilii 
[■Others  are  directed  externally  towards  the  grnnular  layer.  It  is  probable  tbat 
[these  cells  are  identical  with  the  ganglion-corpuscles  of  vesicular  nerrou 
Isubstance. 

An  extremely  thin  and  delicate  strnoturelesa  membrane  lines  the  inner  snrfiwe 
of  the  retina,  and  separates  it  from  tlie  vitroous  body  ;  it  is  called  the  mmhnma 
Umitaiu. 

ITie  radiating  fibres  of  the  retina,  described  by  Ileinrieh  Miiller,  conast.* 
extremely  fine  fihrillaicd  threads,  which  are  connected  externally  with  each  of 
the  rods  of  the  columnar  layer,  of  which  they  appear  to  be  direct  contiiiualiomi. 
and,  passing  through  the  entire  substance  of  the  retina,  arc  united  to  the  outer 
sur&ce  of  the  mombrana  limitans.  In  their  course  through  the  retina,  they 
become  connected  with  the  nuclear  particles  of  the  gmuular  layer,  and  give  oS 
branching  processes  opposite  its  innermost  lamina:  n.-*  ihcy  approach  the  flbn 
expansion  of  the  optic  nerve,  they  arc  collected  into  bundles,  which  pass  throe 
the  arcoln  between  its  fibres,  and  are  finally  attached  to  the  inner  surTaccof  i 
membrana  limttana,  where  each  fibre  terminates  in  a  triangular  enlargement. 

The  arteria  cuntraiu  retinee  and  its  accompanying  vein  pierce  the  optic  nerve, 
and  enter  the  globe  of  the  eve  through  the  porus  opticus.  It  imraedioislj 
divides  into  four  or  five  bmnclios,  which  at  fir^t  run  between  the  hraloid  men- 
brano  and  the  nervous  layer;  but  they  soon  enter  the  latter  membrane,  and 
form  a  close  capillary  network  in  its  substance.  At  the  ora  sorrata,  they  ter- 
minate in  a  single  vessel  xvhicli  bounds  the  terminal  margin  of  the  retina. 

The  struuiurc  of  the  retina  at  the  yoltuw  8[>ot,  presents  some  modifit^tii 
Jacob's  membrane  is  thinner,  and  of  its  constituents  only  the  cones -are  pres 
but  they  are  small,  and  more  closely  aggregated  than  in  any  other  part. 
graouiar  layer  is  absent  over  the  fovea  centralis.  Of  the  two  elements  of  tht 
nervous  layer,  the  ncrvc-fibres  extend  only  to  the  circumference  of  the  spot; 
but  the  nerve-cells  cover  its  entire  surface.  The  radiating  fibres  are  fouod  il 
the  circumfcrenoe,  and  here  only  extend  to  the  inner  strata  of  the  granalu 
layer.  Of  the  cipillary  vessels,  the  larger  branches  pass  round  the  spot;  btn 
the  smaller  capillaries  meander  through  it.  The  color  of  the  spot  appean  b) 
imbue  nil  the  layers  except  Jacob's  membrane;  it  is  of  a  rich  yellow,  deopeA 
towards  the  centre,  and  does  not  appear  to  consist  of  pigment-cells,  but 
blcs  more  a  scaioiug  of  the  constituent  parts. 

Aqueous  IIuvor. 

The  Aqueous  Humor  completely  fills  the  anterior  and  posterior  chambers  of 
the  eyeball.  It  is  small  in  quantity  (scarcely  exceeding,  according  to  Petit. 
four  or  five  grains  in  weight),  has  an  alkaline  reaction,  in  composition  is  liH^ 
more  than  water,  less  tlian  one-fiftieth  of  its  weight  being  solid  mattor,  cbiefl/ 
chloride  of  sodium. 

The  anterhr  chftmher  is  the  space  bounded  in  front  by  the  cornea;  behind, 
by  the  front  of  the  iris  and  ciliary  ligament. 

The  pcfterior  chamber,  smaller  than  the  anterior,  is  bonndod  in  IVont  br  ^ 
iris;  behind,  by  the  capsule  of  the  lens  and  its  suspensory  ligament,  and  tlit 
ciliary  processes. 

In  the  adult,  these  two  chambers  communicate  through  ihe  pupil ;  bat  in  the 
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ftciBS  before  the  seventh  month,  when  the  pupil  is  closed  hy  the  merabrana 
pupillaris,  the  two  chambers  are  quite  separate. 

It  baa  been  generally  suppoHed  that  the  two  chambers  are  lined  by  a  distinct 
membrane,  the  secreting  membrane  of  the  aqueous  hnmor,  analogous  in  struc- 
ture to  that  of  a  aeroun  sac.  An  epithelial  covering  can,  however,  ouly  be  found 
on  the  posterior  surface  of  the  cornea.  That  the  two  chainliers  do,  however, 
secrete  this  fluid  separately,  is  shown  from  its  being  found  in  both  spAcos  before 
the  removal  of  the  raumbnina  pupillaris.  It  is  prolmble  that  the  parts  concerned 
in  the  secretion  of  the  fluid,  «ro  ifio  posterior  surface  of  the  cornea,  both  surfaces 
of  the  iris,  and  the  ciliary  processes. 

ViTRBous  Body. 

10  Vitreous  Body  forms  about  fonr-fifihs  of  tho  entire  globe.  Tt  fills  tho 
concavity  of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens 
and  its  capsule.  It  is  perfectl;jr  transparent,  of  the  consistence  of  thin  jelly,  and 
consists  of  an  albuminous  fluid  inclosed  in  a  delicate  transparent  niemhraue, 
the  hyahi'h  This  membrane  invests  the  outer  surface  of  the  vitreous  body ;  it 
is  intimately  connected  in  front  with  the  suspensory  ligament  of  the  lens;  and 
is  continued  into  the  back  part  of  the  capsule  of  the  lens.  It  has  been  sup- 
posed, by  Hannover,  thai  from  its  inner  surface  numerous  thin  lamellie  are 
prolonged  inwards,  in  a  radiating  manner,  forming  spaces  in  which  llie  fluid  is 
contained-  In  the  adult,  these  lamellio  cannot  be  detected  even  after  careful 
microscopic  examination  ;  but  in  the  ftutus  a  peculiar  fibrous  texture  pervades 
(he  mass,  the  fibres  joining  at  numerous  points,  and  presenting  minute  nuclear 
granules  at  their  point  of  junction.  The  fluid  from  the  vitreous  body  resembles 
nearly  pur«  water;  it  contains,  however,  some  salts,  and  a  little  albumen. 

In  the/a/M*,  the  centre  of  the  vitreous  liumor  presents  a  tubular  canal,  through 
which  a  minute  artery  passes  along  the  vitreous  body  to  the  capsule  of  the  lens. 
In  the  w/wft,  no  vessels  peneiriite  its  substance;  so  that  its  nutrition  must  be 
carried  on  by  the  vessels  of  the  retina  and  ciliary  processes,  situated  upon  its 
exterior. 

Cbystalli.ve  Lens  and  its  Capsule. 

The  Crystalline  Lens,  inclosed  in  its  capsule,  is  situated  immediately  behind 
the  pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlap  its  margin. 

The  capsule  of  the  Icna  is  a  transparent,  highly  elastic,  and  brittle  membrane, 
which  closely  surrounds  the  lens.  It  rests,  bebiud,  in  a  depression  in  the  fore 
part  of  the  vitreous  body:  in  front,  it  forms  part  of  the  posterior  cliairiber  of 
the  eye  ;  and  it  is  rctaine<l  in  its  position  chiefly  by  the  suspensory  ligament  of 
the  lens.  The  capsule  is  much  thicker  in  front  than  behind,  structureless  iu 
texture;  and  when  ruptured,  the  edges  roll  up  with  the  outer  surface  inner- 
most, like  the  elastic  larainee  of  the  cornea.  The  lens  is  connected  to  the  inner 
Barfacc  of  the  capsule  by  a  single  layer  of  transparent,  poly{:;onal,  nucleated 
cells.  These,  after  death,  nhsorb  moi«turo  from  the  fluids  of  the  eye;  and, 
breaking  down,  form  the  ti</iivr  Mofjagni. 

In  the  fwtiis,  a  small  branch  from  the  artoria  centralis  retinas  runs  forwards, 
aa  already  mentioned,  through  the  viircous  humor  to  the  posterior  p.irt  of  the 
capsule  of  the  lens,  where  its  branobes  radiate  and  form  a  plexiform  network, 
which  covers  its  surface,  and  are  coutinuou.<(  round  the  margin  of  tho  capsule 
with  the  vessels  of  the  pupillary  membrane,  and  with  tbose  of  the  iris.  In  the 
adult  no  vest^els  enter  its  substance. 

Tho  lens  is  a  transparent,  {ioublcconvcx  body,  the  convexity  being  greater 
OD  the  posterior  than  on  the  anterior  surface.  It  measures  about  a  third  of  ao 
44 
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Oivided.     (Kuiargi"*!.) 


Fig.  373.— The  Crystal-  inch  in  the  tmnsverse  diameter,  and  aboat  ODfl'fourtli  in 
fcie  U-ns  hardi-Dcd  ud  the  antero-nosierlor.  Ii  consists  of  concentric  layers,  of 
which  the  external,  in  the  fresh  state,  arc  soft  and  euiJ;r 
detached;  those  beneath  are  firmer,  the  ecnlral  onts 
forming  a  hiirdened  nucleus  These  laminn  are  beit 
demoDKtrated  by  boiling,  or  immeraion  in  alcohol.  Tic 
same  rcagentademongtrate  that  the  lens  consists  orihree 
triniigula.r  Kcpmcntfl,  the  sharp  edgea  of  vbicb  an 
directud  tuwurds  the  centre,  the  ba»es  towards  tb«  w- 
cumference.  The  laminn  consist  of  minute  puallBl 
fibres,  which  are  united  to  each  other  by  means  of  wry 
margins,  the  convoxitiea  upon  one  fibre  fitting  oocn- 
rately  into  the  concavities  of  the  adjoining  fibre. 

The  changes  prodttcrd  x'n  (h^  Uns  hi/  age  are  the  following:^ 

In  ihe/aetus,  its  form  is  nearly  spherical,  its  color  of  a  slightly  reddUh 
it  is  not  perfectly  transparent,  and  is  so  sof^  as  to  break  down  readily  on 
alightest  pressure. 

In  Mff  adtih,  the  posterior  surface  is  more  conrextfaan  the  anterior:  it  u 
colorless,  transparent,  and  firm  in  texture. 

In  oUl  age,  it  beuomei^  Hatlened  on  both  surfaces,  slightly  0{]aque,  of  ao 
tint,  and  increases  in  density. 

The  suspemort/  li/jam^nl  rtf  tht-  lent  is  a  thin,  transparent  membranou*  BtrW* 
lure,  placed  between  the  vitreoua  body  and  the  ciliary  procesfies  of  the  ehorwd; 
it  connects  the  anterior  margin  of  the  retina  with  the  anterior  surface  of  tin 
lens  near  its  circumference.  It  assists  iti  retaining  the  lens  in  Its  pontioiL  lu 
outer  surface  presents  a  number  of  folds  or  plaitings,  in  which  the  oorrapond- 
ing  folds  of  the  ciliary  pnxiesse-s  are  received.  These  plaitings  are  arnagei 
round  the  lens  in  a  radiating  form,  and  are  stained  by  the  pigment  of  ibc  (*"~ 
processes.  The  sH.spensory  ligament  consi.sts  of  two  layers,  whiah  oomi 
behind,  at  the  ora  serrala.  The  external,  a  lough,  milky,  grauuUr  meml 
covers  the  inner  surface  of  the  ciliary  processes,  and  extends  as  far  fonrardiM 
their  anterior  free  extremities.  Tho  inner  layer,  an  cla-irtic,  tran.<tpareBt,  fikff* 
membranous  structure,  e^ctends  as  far  forwards  as  the  anterior  surface  of  tiu 
capsule  of  tho  len,^  near  ita  circumfcrcnee.  That  portion  of  thi.'^  meal 
wnicn  intervenes  between  the  ciliary  processes  and  the  capsule  of  tlio  Icm,  ' 
part  of  the  boundary  of  the  jHwlerior  chamber  of  the  eye.  Tho  poatorior  nr 
face  of  this  layer  is  turned  towards  the  hyaloid  membrane,  being  separated  ft«" 
it  at  the  circumference  of  the  lens  by  a  space  called  the  canal  of  Petit. 

The  cawil  of  Petit  is  about  one-tenth  oi  an  inch  wide.  It  is  bounded  i»  fw* 
by  the  su.'ipcn.tory  ligament;  behind,  bv  the  hyaloid  membrane,  its  baec  bdni 
formed  by  the  capsule  of  the  lens.  When  inllated  with  air,  il  is  oaceulaied  tf 
intervals,  owing  to  the  foldings  on  its  anterior  surface. 

The  V'wjvii  of  the  ghhe  of  the  eye  arc  the  short,  long,  and  anterior  ciiii:,' 
arteries,  and  the  artcria  centralis  retinae. 

Tlic  lifiorl  ci/iary  arteries  piereo  the  back  part  of  the  sclerotio,  roaod  «* 
entrance  of  the  optic  nerve,  and  divide  into  branchea  which  run  parallel  »«j' 
the  axis  of  the  eyeball :  tliey  are  distributed  to  the  middle  layer  of  the  chtinw. 
and  to  tho  ciliary  processes. 

The  long  ciiiary  arteries,  two  in  number,  pierce  the  back  part  of  tho  BDleiw* 
and  run  forward,  between  that  membrane  and  the  choroid,  to  the  Ciliary  mwo^ 
where  they  each  divide  into  an  upper  and  lower  branch ;  thcso  anastomuM,tBfi 
form  avascular  circle  round  tlie  outer  circumference  of  the  iris;  from  IW 
circle  branches  are  given  off,  which  unite,  near  ibe  margin  of  the  pupil.  i°" 
smaller  vascular  circle.  These  branches,  in  their  course,  supply  the  mosoolv 
structure. 

Tho  anterior  ciliary  arteries,  five  or  tax  in  number,  are  bnmofaea  of  the  ntU' 
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« 
catar  atid  lachrymal  branches  of  the  ophthalmic.    They  pierce  the  eyeball,  at 
the  anturior  |)art  of  the  sclerotic,  immeoiately  behind  tbe  tnargin  of  the  cornea, 
and  are  distributed  to  the  ciliary  processes,  some  branches  joioiDg  tbe  greater 
Taacular  circle  of  the  iris. 

The  arteria  cerUralis  rttinxe  has  been  already  described. 

The  re-i'rw,  asiially  four  in  number,  are  formed  mainly  by  branches  from  the 
surface  of  the  choroid.  They  perforate  the  sclerotic,  midway  bctwcou  iho  cornea 
and  the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

The  rvTvti  of  the-  eiffbalt  are  the  optic,  the  long  ciliary  nerves  from  the  uftsal 
branch  of  the  ophthalmii:,  and  the  short  ciliary  nerves  frota  the  ciliary  ganglioo. 

Appe:jdaoe3  of  the  Kyb. 

The  Appendages  of  the  Eye  (Jvtamina  oetili)  include  the  eyebrows,  the  eye- 
lids, the  conjunctiva,  and  the  Iiichr^'mal  apparatus,  viz.,  the  lachrymal  gland, 
|he  lachrymal  sac,  and  the  na.tal  duct. 

The  eyebroies  (supercilia)  are  two  arched  eminences  of  integument,  which  sur- 
mount the  upper  circumference  of  the  orbit  on  each  side,  and  support  numerous 
abort,  thick  hairs,  directed  obliquelyoa  the  surface.  In  structure,  the  eyebrows 
consist  of  tbickenud  jnteguraent,  connected  beneath  with  the  Orbicularis  Palpe- 
brarum, Cornigator  Su|)croilii,  and  Occipiio-fronlalis  muscles.  These  muscles 
aervc,  by  their  action  on  this  part,  to  control  to  a  certain  extent  the  amount  of 
iigbt  admitted  into  the  eye. 

The  eyelids  [patpcbra;)  are  two  thin,  movable  folds,  placed  in  front  of  the  ^e, 
protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger,  and  the 
more  movable  of  the  two,  and  is  furnitihcd  with  a  separata  elevator  muscle,  the 
Levator  Patpebm  Suporioris.  When  the  eyelids  arc  opened,  an  elliptical  space 
{Jisnira  i>alp^rarum)  is  left  between  their  margins,  the  angles  of  which  corre- 
spond to  the  junction  of  the  nppcr  and  lower  lids,  and  arc  called  cunOti. 

The  ouifr  canthus  is  more  acute  than  the  inner,  and  the  lids  here  lie  in  close 
contact  with  the  globe:  but  the  inner  canihits  is  prolonged  for  a  short  distance 
inwards,  towards  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space, 
the  locus  lachnjmalis.  At  the  commencement  of  the  lacus  Jachrymnlis,  on  the 
margin  of  each  eyelid,  is  a  small  conical  elevation,  the  lachrymal  jtapiUa,  or 
tubercle,  the  apex  of  which  is  pierced  by  a  small  orifice,  thepunctum  ktJiryniatCf 
tbe  commencement  of  the  lachrymal  canal. 

Siritclure  of  the  eyelids.  The  eyelids  are  composed  of  the  following  stracturoa, 
taken  in  their  order  from  without  inwards: — 

Integument,  areolar  tissue,  fibres  of  the  Orbiculnrtn  mu«clc,  tarsal  cartilage, 
flbrou.<i  membrane,  Meibomian  glands,  and  conjunctiva.  The  up{>er  lid  has,  In 
addition,  the  aponeurosis  of  the  Levator  Palpebne. 

I'iiB  ittleytuncnt  is  extremely  thin,  and  continuous  at  tbe  margin  of  the  lids 
with  the  conjunctiva. 

The  subculancj'is  areolar  tiesve  is  very  lax  and  delicate,  seldom  contains  any 
fat,  and  is  extremely  liable  to  serous  infiltration. 

The  Mrcj  of  tlu  Orbitnlaris  muscle,  where  they  cover  the  palpebrw,  are  thin, 
pale  in  color,  and  possess  an  involuntary  action. 

The  tarsal  cartilages  are  two  thin,  elongated  plates  of  fibro-cartilage,  about  an 
inch  in  length.  Tbey  are  placed  one  iu  each  lid,  contributing  to  their  form  and 
support. 

The  sttperior,  the  larger,  is  of  a  scmilnnnr  form,  about  one  third  of  an  inch 
in  breadth  at  the  centre,  and  becoming  gradually  narrowed  at  each  extremity. 
Into  tbe  fore  part  of  this  cartihige  the  aponeurosis  of  tbe  Levator  Palpebrie  is 
atucbed. 

The  inferior  tarsal  cartilage,  the  smaller,  is  thinner,  and  of  an  elliptical  form. 

The  free  or  dliary  niargin  of  the  cartilage  is  thick,  and  presents  a  perfectly 
straight  edge    The  aUacJi*d,  or  orbital  margin,  is  connected  to  the  circumference 
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of  tiie  orl)it  by  the  fibTons  membrane  of  the  lids.  The  outer  angle  of 
cartilage  is  attachct3  to  the  malar  bune  b^  tbe  extcrual  palpebral  or  tarsfti  Itgi- 
ment.  The  inner  angles  of  Uie  two  cartilages  terminate  at  the  commeiiccin<!iii 
of  the  lacus  lachrymalis,  being  fixed  to  the  margins  of  the  orbit  by  the  tettJo 

OGUli. 

The  Jihrovs  membrane  0/  the  lids,  or  tar^l  ligament,  is  a  layer  of  fibroiumetD' 
braiie,  beneath  the  Orbicularis,  attached  externally,  to  the  margin  of  the  orbit, 
and  internally  to  the  orbital  margin  of  the  lids.  It  is  ihiek  and  dense  at  tlic 
outer  pan  «f  the  orbit,  but  becomes  thinner  as  it  approaches  the  cartilage*. 
This  uiembrane  serves  to  support  the  eyelids,  and  retaius  the  tarsal  caTtilaga 
in  their  position. 

The  Meibotru'an  glands  (Fig.  S74)  are  nituatcd  upon  the  inner  surface  of  tbe 
eyelids,  between  the  tarsal  cartilages  and  conjunctiva,  and  may  be  distioctlv 

Ft;.  37-t, — The  Heibomiau  Glaado,  etc.,  seen  from  ibo  Inner  Sorface  of  the  Ejralidk 
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seen  through  the  mucous  membrane  on  everting  the  eyelids,  presenting  tlie  l^ 
pearaooo  of  parallel  strings  of  pearls.  They  are  about  thirty  in  number  in  ibe 
upper  cartilage,  and  somewhat  fewer  in  the  lower.  They  are  imbedded  in 
grooves  in  the  inner  Kurface  of  the  cartilages,  and  correspond  in  length  witt> 
the  breadth  of  each  cartiliige;  they  are,  consequently,  longer  in  the  nppcrtliM 
in  the  lower  eyelid.  Their  ducts  open  on  the  free  margin  of  the  lidabyisintfB 
foramina,  whicli  correspond  in  number  to  the  follicles.  Ttiese  glantls  tn  > 
variety  of  the  cutaneous  sebaceous  glands,  each  consisting  of  a  single  itraigiit 
tube  or  follicle,  having  a  cuecal  termination,  into  vrliich  open  a  number  of  Hntll 
.secondary  folliclea.  Tho  tubes  consist  of  l>asomcnt  membrane,  covered  h*i 
'layer  of  scaly  cpithcliuni ;  the  cells  are  chnrgw!  with  scl>accon9  matter,  wlitdi 
constitutes  the  secretion.  The  peculiar  parallel  arrangement  of  then  glands 
side  by  side,  forms  a  smooth  layer,  adapted  to  the  surface  of  tho  globe,  oTcr 
which  they  constantly  glide,  l^he  use  of  their  secretion  is  to  prevent  adhetioo 
of  the  lids. 

The  eyelashes  (cilia)  are  attached  to  the  free  edges  of  the  eyelids;  ibey  »« 

ehort,  thick,  curved  Itairs,  arranged  in  a  double  or  triple  row  at  the  raarnaof 

'the  lids;  tho^e  of  the  upper  lid,  more  numerous  and  longer  than  the  low«f. 

curve  upwards ;  those  of  the  lower  lid  curve  downMrards,  so  that  tbey  do  BOt 

interlace  in  closing  the  lids. 

Tho  conjunctiva  is  the  inncons  membrane  of  the  eye.    It  lines  the  inner  nr- 
facc  of  tho  eyelids,  and  is  reflected  over  the  fore  part  of  the  sclerutic  and 
It)  each  of  tiieae  situations,  its  structure  ]>resents  some  peouliaritiee. 
Tho  jtalpchral portion  of  the  eonj-undiva  is  thick,  opaque,  highly  rasouUr, 
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eoverod  with  numerous  papillse,  which  in  tho  disease  called  ffrnnular  Uvb,  be- 
come greally  hypcrtrophied.  At  the  margin  of  the  lids,  it  becomes  continuous 
with  tlie  liuiDg  meiubraae  of  tbe  ductd  of  the  Meibomiau  glands,  and,  through 
tho  lachrymal  canals,  with  the  lining  mcmbrano  of  the  lachrymal  sac  »nd  nasal 
duct.  At  tbe  outer  angle  of  the  upper  ltd,  it  may  be  traced  along  the  lachrymal 
ducts  into  the  lachrymal  gland;  and  at  tbe  inner  angle  of  tbe  eye,  it  forms  a 
aemilunar  fold,  the  plica  sctnilunan't.  The  folds  formwl  by  tbo  reHection  of  the 
conjunctiva  from  the  lids  on  to  the  eye  arc  called  the  superior  and  inferior  pai- 
pehral  follf,  the  former  being  tbo  deeper  of  tbe  two.  Upon  the  M&roiw,  the 
conjunctiva  is  loosely  conoectcd  to  the  globe;  it  becomes  thinner,  loses  its 
papillary  structure,  it>  trauspareut,  and  only  slightly  vascular  in  health.  Upon 
tho  «rn«i,  the  conjunctiva  is  extremely  thin  and  cloeely  adherent,  and  no  ves- 
sels can  be  tracc<t  into  It  in  the  adult  in  a  healthy  state.  In  the  /cv^u,  fine 
capillary  looji^  extend,  for  some  little  distance  forwards,  into  this  membrane; 
but  in  the  aduU^  they  pass  only  to  tins  circumference  of  the  oornea. 

Tbo  car«i»cu/a  lachiymalis  ia  a  small,  reddish,  conical-shaped  body,  situated 
at  the  iiiDor  canthus  of  the  eye,  and  filling  up  the  small  triangular  space  in  this 
situation,  the  lacua  laehrymalis.  It  consists  of  a  cluster  of  follicles  similar  in 
structure  to  the  ^tCuibomiau,  covered  with  mucous  membrane,  and  is  tbe  source 
of  the  whitish  secretion  which  constantly  collects  at  the  inner  angle  of  the  cyo. 
A  few  slender  hairs  are  attached  to  its  surface.  On  the  ooter  side  of  the  carun- 
cula  is  a  light  sutniluaar  fold  of  mucous  membraue,  the  concavity  of  which  is 
directed  towards  the  cornea ;  it  is  called  tho  pUexi  semilunaris.  Between  its  two 
layers  is  found  a  thin  plate  of  cartilage.  This  structure  is  considered  to  be  tbe 
rudiment  of  tbe  third  eyelid  in  birds,  the  mcmbrana  7uctitans. 

K  Lachrthaij  Apparatits.    (Fig.  375.) 

^VTbe  Lachrymal  Apparatus  consists  of  tbe  lachrymal  gland,  which  secretes 

Pig.  37i.— The  r^ochryinnl  Apparatus.    Rig^ht  Side. 


Je  tears,  and  ilB  excretory  ducts,  which  convey  tho  fluid  to  the  sarfaco  of  the 
eye.  This  fluid  is  carried  away  by  the  Iflchrymal  canals  into  tho  lachrymal 
sac,  and  along  the  nasal  duct  iuto  the  cavity  of  the  nose. 

Tbe  htchrytnnl  Qland  is  lodged  in  a  dcpressioo  at  tbe  outer  angle  of  the  orbit, 
on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.  It  is  of 
an  oval  form,  about  the  size  and  shape  of  an  almond.  Its  upper  convex  sur- 
face is  in  contact  with  the  periosteum  of  the  orbit,  to  which  it  is  connected  by 
a  few  fibrous  bands.  Its  under  concave  surface  rests  upon  the  convexity  of  the 
fefaoll.  and  upon  the  Superior  and  Kxternal  Recti  muscles.    Its  vessels  and 
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n«nres  enter  its  posterior  border,  wliiUt  its  anterior  margin  is  closely  adbemit 
to  the  back  }>art  of  the  upper  evelid,  and  is  corenxl,  on  its  lotier  Hurfac«,  hy  a 
reflection  of  the  conjunclivo.  'fhis  margin  is  aeparatetl  from  the  rest  of  tbe 
gland  by  a  slight  depression,  heace  it  is  aomeiuncs  de^ribed  as  a  separate  lobs, 
c&Ued  the  palji^nrai  portion  0/ the  glaTid.  la  structure  and  general  appearance 
the  lachrymal  resembles  the  .<uiUvary  glands.  Its  ducts,  about  serea  in  Dom- 
ber,  run  ob1ii|uuly  beneath  the  mucous  membrane  for  a  short  distance,  aad 
separating  from  each  other,  open  by  a  series  of  minute  orifices  00  the  upper 
aud  outer  half  of  the  conjunctiva,  near  its  reflection  on  tolbe  globe.  Them 
orifices  are  arranged  in  a  row,  so  as  to  disperse  the  secretion  ovor  tbe  suiiaoe 
of  the  membrane. 

The  lachnpual  caiwU  commence  at  the  minute  orifices,  jmiKta  laehrymaUa, 
seen  on  the  margin  of  the  lidH,  at  tbo  outer  extremity  of  the  lacus  laohrymalit. 
They  commence  on  the  summit  of  a  slightly  elevated  papilla,  t\ie  papilla  hdh 
rymalis,  and  lead  into  minute  canals,  the  ennalicidi,  which  proceed  inwards  to 
terminate  in  the  lachrymal  sac.  The  superior  canalf  the  smaller  and  longer  of 
the  two,  at  first  ascenos,  and  then  beads  at  an  acute  angle,  and  passes  iowards 
and  downwards  to  the  lachrymal  sac.  The  inferior  carutl  at  first  dosucnda,  ud 
then  abruptly  changing  its  course,  paises  almost  horizontally  inwards.  Tb«y 
are  deimo  una  ela;stic  iu  structure,  and  somewhat  dilated  at  tbeir  angle. 

The  bidinjmal  sac  i.s  the  upper  dilated  extremity'  of  the  nasal  duct,  and  ti 
I  lodged  in  a  deep  groove  formed  bv  the  lachrymal  oonc  and  na.<al  procwsof 
tbo  superior  maxillary.  It  is  ovaf  in  form,  its  upper  extremity  being  dosed  ia 
and  rouniUnl,  whilst  below  it  is  continued  into  the  nasal  duct.  It  is  covered  br 
the  Tensor  Tarsi  muscle  and  by  a  fibrous  cxjxinsion  derived  from  the  leado 
oculi.  which  is  attached  to  the  ridge  oa  the  lachrymal  bone.  In  struoturr,  h 
consists  of  a  fibrous  elastic  coat,  lined  internally  by  mucous  membrane;  tba 
latter  being  cuntiauous^  through  the  canaliculi,  with  the  mucous  liniug  of  tht 
conjunctiva,  and  through  the  na.-(al  duct  with  the  pituitary  membrane  of  tbe 
nose. 

The  nasal  dud  is  a  membranous  canal,  about  three-quarters  of  an  inch  ifi 
length,  which  extends  from  the  lower  part  of  the  laohrymal  sac  to  the  inferior 
meatus  of  tbe  nose,  where  it  termiuates  by  a  somewhat  expanded  orifice,  pr> 
vided  with  an  imperfect  valve  formed  by  the  mucous  membrane.  It  is  cos- 
tained  in  an  osseous  canal,  formed  by  the  superior  maxillary,  the  lachrytnal, 
fiud  the  inferior  turbinated  bones,  is  narrower  in  the  middle  than  at  saeli 
eslrcraity,  and  takes  a  direction  downwards,  backwards,  and  a  little  outvarda. 
It  is  lined  by  nmcous  membrane,  which  is  continuous  below  with  tbe  pituitary 
lining  of  the  nose.  In  the  canaliculi,  this  membrane  is  provided  with  acaljr 
epithelium ;  but  iu  the  lachrymal  sac  and.  nasal  duct,  the  epithelium  is  ciliaUd 
as  in  the  nose. 

Tub  Ear. 

The  Organ  of  Hearing  has  three  parts;  the  external  ear,  the  middle  oar  ox 
tympanum,  and  the  internal  ear  or  labyrinth. 


TqX   EXTKR.VAL   EaB. 

The  External  Ear  consists  of  an  expanded  portion  named  pinna,  or  aorioU 
,.liiid  the  auditory  canal,  or  meatus.     Tiie  former  serves  to  collect  the  ribratiooi 
of  the  air  by  which  sound  is  produced,  and  the  latter  conducts  those  vibralioos 
to  the  tympanum. 

The  pinna,  or  auriek  (Fig.  376),  is  formed  by  a  layer  of  cartilage,  ooT«nd 
with  integument,  aad  connected  to  tbe  commencement  of  the  auditory  oaail; 
it  is  of  an  ovoid  form,  its  surface  uneven,  with  its  larger  end  direotod  upwarda. 
Its  outer  surface  is  im^larly  concave,  directed  slightly  forward^  and  prcMOla 
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numerous  eminences  and  depresaioDs  which  result  Fig.  376.— The  Pinna,  or  Aa- 
fmin  the  foldings  of  its  fibro-cartilnginous  element. 
To  enoh  of  theae  names  hare  been  assigned.  Thus, 
the  external  prominent  rim  of  the  auricle  is  called 
the  helix.  Another  curved  prominence  parallel 
with,  and  in  front  of  the  helix,  is  called  the  and". 
helix;  this  bifurcates  above,  so  as  to  inclo:^e  a 
triangular  depre.s.sioD,  the  fossa  of  the  antihclix. 
The  narrow  curved  depression  between  the  helix 
and  autihelix  U  called  the  /ossa  0/  the  helix  {/oesa 
innominata^  f.  scajjKoiiiea),  The  antiholix  doscribes 
a  curve  round  a  deep,  capacious  cavity,  the  cow'ia, 
which  is  partially  dtvidml  into  two  parts  by  the 
commencumeni  ot  the  lielix.  In  front  of  the  con- 
cha, and  projecting  backwards  over  the  meatus, 
is  a  small  pointed  eminence,  the  tra^fus;  so  called 
from  its  being  generally  covered,  on  ita  under  aur-  ^^ 

face,  with  a  tuft  of  hair,  resembling  a  goat's  beard.  '^^^*t,i. 

Opposite  the  tragus,  and  separated  from  it  by  a  deep 
notch  {incitura  tniertragtca\  is  a  small  tubercle,  the 
aniitrxxgxts.     Below  this  is  the  lobxil«y  composed  of 
tough  areolar  and  adipose  tissues,  wanting  the  firmness  and  elasticity  of  the 
rest  of  the  pinna. 

Structure  of  the  pinna.  The  pinna  is  composed  of  a  thin  plate  of  yellow 
cartilage,  covered  with  integument,  nnd  counoctcd  to  iho  surrounding  parts  by 
ligaments,  and  a  few  muscular  fibres. 

The  inteyumefit  is  thin,  closely  adherent  to  the  cartilage,  and  furnished  with 
sebaceous  glands,  which  aro  most  numerous  in  the  concha  aud  scaphoid  fossa. 

The  earUlage  of  the  pinna  consists  of  one  single  piece;  it  gives  form  to  this 
port  of  the  ear,  and  upon  ita  surface  are  found  all  the  eminences  and  depres- 
sions abore  described.  It  does  not  enter  into  the  construction  of  all  parts  of 
the  auricle;  thus  it  does  not  form  a  constituent  part  of  the  lohulu;  it  is  detU 
cicni,  alno,  between  the  tragus  and  beginning  of  the  helix,  the  notch  between 
them  being  filled  up  by  dense  fibrous  tissue.  It  presents  several  intervals  of 
fissures  in  its  substance,  which  partially  separate  the  diO'erout  parts.  The 
fissure  of  the  helix  Is  a  ^hort,  vertical  slit,  situated  at  the  fore  part  of  the  pinna, 
immediately  behind  a  small  conical  projection  of  cartilage,  opposite  the  first 
curve  of  the  lielix  (process  of  the  helix).  Another  tisaure,  ilie  fissure  of  the 
tragus,  is  seen  upon  the  anterior  surface  of  tho  tragus.  The  antihelix  is 
divided  below,  by  a  deep  fissure,  into  two  parts;  one  part  terminates  by  a 
pointed,  lAil-like  extremity  (procwatM  enuJo^ua);  the  other  is  continuous  with 
the  antitragus.  The  cartilage  of  the  pinna  is  very  pliable,  elastic,  of  a  yellow- 
ish color,  and  similar  in  struoture  to  the  cartilages  of  the  nose. 

The  ligaments  of  the  pinna  consist  of  two  sets.  1.  Those  connecting  it  to 
the  aide  of  the  head.  2.  Those  connecting  the  various  parts  of  its  cartilage 
together. 

The  former,  the  most  important,  are  two  in  number,  anterior  and  posterior. 
The  anterior  Uganient  extends  from  the  process  of  the  helix  to  the  root  of  the 
zygoma.  The  fmsteriw  Wjament  passes  from  the  posterior  surface  of  tho  concha 
to  tho  outer  surface  of  the  mastoid  process  of  tho  temporal  bono.  A  few  fibres 
oonnect  the  tragus  to  the  root  of  the  zvgoina. 

The  ligaments  connecting  the  various  parts  of  the  cartilage  together  are 
also  two  m  number.  Of  these,  one  is  a  strong  fibrous  band,  stretching  across 
from  the  tragus  to  the  commencement  of  the  helix,  completing  the  meatus  in 
front,  and  partly  encircling  tho  boundary  of  the  concha;  the  other  extenda 
between  the  concha  and  the  procc<i.<tus  canoatus. 

The  iniucka  of  Me  j/i'nna  (rig-  377),  like  the  ligaments,  consist  of  two  sets; 
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1.  Those  which  connect  it  with  the  side  of  the  head,  movin?  the  pinoi  ni  ft 
whole,  viz.,  the  Attollcns  Aurem,  Attrnhens  Aurein,  aad  Betraheus  ^urcm 
(p.  SID);  and  the  proper  muscles  of  the  piDoa,  which  extend  from  one  jMrtof 
the  auricle  to  another.     These  are,  the 

Helicis  Major.  Antitragicos. 

llelicis  Miuor.  Transversus  Auriculoe. 

Tragicus.  Ohliquus  Aoris. 

The  Beh'cls  ifajar  is  a  narrow,  vertical  band  of  muscalar  fibres,  atutd 
npon  the  anterior  niargiu  of  the  helix.  It  arises,  below,  from  the  tuherclcof 
the  helix,  and  is  inserted  into  the  anterior  border  of  the  helix,  jusi  wbereiiu 
about  to  curve  backwards.    It  is  pretty  constant  in  its  cxialcnce. 

Fig.  377.--TU«  MuMldit  of  tbo  PUiin. 
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The  Hflicis  Minor  1.1  an  oblique  rnseiculns,  attached  to  that  part  of  tita  h«Ex 
which  commences  &om  the  bottom  of  the  concha. 

The  Tra'jicns  \a  a  short,  flattened  band  of  muscular  fibres  situated  upoa  iV 
outer  surface  of  the  tragus,  the  direction  of  iis  fibres  being  vertical. 

The  Antitragicui  arises  from  the  outer  part  of  the  antitragus;  ite  6brM  M* 
inserted  into  the  processus  caudatus  of  the  helix.  This  musolo  is  nstialljr  nf! 
distinct. 

Tbo  Transvertus  Auricula:  ia  placed  on  the  crania!  surface  of  the  pinna,  ll 
consifita  of  radiating  fihrcH,  ]mrtly  tendinous  and  partly  mnscular,  extdKUo^ 
from  the  convexity  of  the  concha  to  the  prominence  oorrespondiDg  with  t^ 
groove  of  the  helix. 

The  Ohliqnta  Auria  (Todd)  consists  of  a  few  fibres  extending  from  the  ii\^ 
and  back  part  of  the  concha  to  the  convexity  immediately  uttove  it. 

The  (ir/<;ri«so///«;  pinna are^  the  posterior  aurioulttr,  from  the  external  canAM; 
the  anterior  auricular,  from  the  temporal;  and  an  auricular  branch  from  tlie 
occipital  artery. 

The  vfind  accompany  the  correspondine  ortericit. 

The  nervfs  are,  the  auricularia  magna*,  from  the  cervical  plexus;  the  posterior 
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aSriotilar,  from  thy  facial;  the  auricultir  branch  of  the  pncuraogaatric;  and  the 
Quriculu- temporal  bninuli  of  the  inferior  maxillary  nervG. 

The  Auditorif  CrtiialiFig.  371^),  {mmius  aud'toriw  externum),  exteDda  from  the 
bottom  of  the  concha  to  the  meiabraaa  tympaui.  It  is  about  an  inch  ami  a 
quarter  in  length,  ita  direution  is  obliquely  forwarda  and  inwards,  and  it  id 

Kg.  3TR— A  Proot  View  of  the  Orgjio  of  Hcarioy.    Right  Side. 
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slightly  curved  upon  itself,  so  as  to  bo  higher  in  the  middlo  than  at  either 
extremity.  It  forms  an  oval  cylindrical  canal,  narrowest  at  the  middle,  some- 
vliat  flattened  from  before  backwardi^  the  greatest  diameter  being  in  the  verti- 
cal direction  at  the  external  orifice;  but,  in  the  tranAvcnio  direction,  at  the 
tympanic  end.  The  membrana  tympani,  which  occu]ji«3  the  termination  of  the 
meatuji,  ia  obliquely  directed,  in  consequence  of  the  floor  of  the  canal  being 
longer  than  the  roof,  and  the  anterior  wall  longer  than  the  posterior.  The 
Buduory  canal  is  formed  partly  by  cartilage  and  membrane,  and  partly  by 
bone. 

The  tarttlaginoia  portion  is  about  half  an  inch  in  length,  being  mlher  lesa 
than  half  the  canal;  it  is  formed  by  the  cartilage  of  the  concha  and  tragus, 
prolonged  inwards,  and  firmly  attached  to  the  circumference  of  the  auditory 
process.  The  cartilage  is  deficient  at  itg  upper  and  back  part,  its  place  being 
supplied  by  fibrous  membrane.  This  part  of  the  canal  is  rendered  extremely 
movable  by  two  or  three  deep  fissures  (iwnraraJ  SarUortnx)^  which  extend 
through  the  cartilage  in  a  vertical  direction. 

The  oweotM  p&r(ir>«  in  about  tlirec-quarters  of  an  inch  in  length,  and  narrower 
than  the  oartilnginou.s  portion.  It  i.i  directed  inwards  and  a  little  forwards, 
forming  a  slight  curve  in  ita  course,  the  convexity  of  which  is  upwards  and 
backwardti.  Ita  inner  end,  which  communicates  with  the  cavity  of  the  tympa- 
num, is  smaller  than  the  outer,  and  sloped,  the  anterior  wall  projecting  beyond 
the  posterior  about  two  lines;  it  is  marked,  except  at  its  upper  part,1)y  a  nar- 
row groove  for  the  insertion  of  the  membrana  lym]iani.  Ita  outer  end  i-i  dilated, 
and  rough,  in  the  grcfiter  part  of  its  circumference,  for  the  attachment  of  the 
cartilage  of  the  pinna.  Its  vertical  transverse  section  is  oval,  the  greatest 
diameter  being  from  above  downwards.  The  front  and  lower  parta  of  this 
canal  are  formed  by  a  curved  plate  of  bone,  which,  in  the  fcctus,  exists  as  a 
aefijirntc  ring  (tympanic  hone),  incomplete  in  ita  upper  part. 

The  gkin  lining  the  meatus  is  very  thin,  adhcrc-i  closely  to  the  cartilaginous 
and  osseous  portions  of  the  tube,  and  covers  the  surface  of  the  membrana  tym- 
pani, forming  its  outer  layer.  After  maceration,  the  tiiin  pouch  of  epidermis, 
stken  withdrawn,  preserves  the  form  of  the  meatus.     The  skin  near  the  orjfico 
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18  fUrnUhed  with  hairs  and  sebaceous  gUDds.  In  the  thick  snbcutAoeooa  tissos 
of  tbc  cnrtilitgiiious  pari  of  tlic  mealiui  arc  numerous  coruininouj;  glaiida,  wliioh 
Becrete  the  car-wax:  their  ducts  open  on  the  surface  of  the  skin. 

The  arCtrriea  supplying  tb«  meatus  ore  branches  from  the  posterior  aariculir, 
internal  maxillary,  and  temporal. 

The  nci-ita  are  chiefly  derived  from  the  aanculo^teinporftl  branch  of  the  iafe- 
rior  muxillury  nerve. 

Middle  Eab,  or  Tympantjm. 

The  Middle  Ear,  or  Tympanum,  is  an  Irregular  cavity,  compressed  froa 
without  inwardH,  and  siliiatcti  within  the  pctroud  bone.  It  is  placecl  above  the 
jugular  fossa,  the  cnrolid  canal  lying  in  front,  the  mastoid  cells  behind,  the 
meuttu  auditoriuH  externally,  and  the  labyrinth  internally.  It  13  filled  iritli  jur, 
and  communicates  with  the  pharynx  by  the  Eustachian  lube.  The  tympanum 
is  traversed  by  a  chain  of  movable  bones,  which  connect  the  meinbraua  tvm- 
pani  with  the  labyrinth,  and  «crve  to  convey  the  vibraiiona  comraunica!^  to 
llio  membrana  tympani  across  the  cavity  of  the  tympanum  to  the  internal  ear. 

The  ctivit^  of  tlie  iynipanum  raeasures  about  five  lines  from  before  bockirarda, 
three  lineg  in  the  vertical  direction,  and  between  two  and  three  in  the  tnas- 
ver^e,  being  a  little  bnMider  behind  and  above  than  it  b  below  and  in  front 
It  is  bounded  extumallv  by  the  mcmbrani  tympani  and  meatus;  intornally,  \tj 
tiio  outer  Hurfaeo  of  tlie  internal  oar;  ana  uoramunicalCB,  Iwhind,  with  lli^ 
ma.stoid  cells;  and,  in  front,  with  the  Eustachian  tul>e  and  ainal  for  tbc  T< 
Tympani.  Its  roof  and  floor  are  formed  by  ttiin  osseous  lamintc,  wbioh  com 
the  squamous  and  petrous  portions  of  the  temporal  bone. 

The  roof  is  broad,  flattened,  and  formed  of  a  tbia  plate  of  bone,  vtiicb  aept 
rates  the  oranial  and  tymnanio  cavities. 

They^ior  is  narrow,  and  corresponds  to  the  jugular  fossa,  which  lies  bent 

The  obiter  utiU  is  formed  by  the  uiembnuia  tynipani,  a  small  portion  of  I 

being  seen  above  and  below  this  membrane.  It  presents  three  small  apertorei, 
the  iter  chordsa  posteriua,  the  Glascrian  fissure,  and  the  iter  chordoi  anteriu^ 

The  af>Krture  of  Ifte  iter  eitorda  jMtslerius  its  behind  the  aperture  for  the 
bmna  tympani,  close  to  its  margin,  on  a  level  with  its  centre;  it  leads  tul 
minute  cunal,  which  descends  in  front  of  the  aqnieductus  Fallopii,  and  torn])- 
nates  in  tiiat  canal  nejir  the  stylo-mastoid  foramen.  Through  it  tho  chorda 
tympani  nerve  enters  the  tympanum. 

The  Glastrian  fissure  opens  just  above  and  in  front  of  the  orifice  of  the  men- 
brana  tympani;  in  this  situation  it  is  a  mere  slit,  about  a  line  in  Icngtli.  It 
gives  pttjisage  to  the  long  process  of  the  malleus,  the  Laxator  Tympani  muscle, 
and  some  tympanic  vessels. 

The  nperiurt  0/  the  iOT  chordee  antfriua  h  seen  just  above  the  preceding  flasow; 
it  leads  into  a  canal  (canal  of  Huguier),  which  runs  parallel  with  the  Glaaeriu 
fissure.     Through  it  the  chorda  tympani  nerve  leaves  the  tympanum. 

The  nti^mal  tcall  0/  (he  t>/mjxinum  (Fig.  879)  is  vertical  in  direction,  and  loola 
directly  outwards.    It  presents  for  examination  the  following  parts: — 

Fenestra  ovalis.  Bidge  of  the  Aquxductus  Fallopii. 

Fenestra  rotunda.  Pyramid. 

Promontory.  Opening  for  the  Stapedius. 

The  fenettra  ovalis  is  a  reniform  opening,  leading  from  the  tympannm  into 
the  vestibule;  its  long  diameter  is  directed  horizontally,  and  it^  convex  border 
is  upwards.  The  opening  in  the  recent  state  is  closed  by  the  lining  membraoe ' 
common  to  both  cavities,  and  is  occupied  by  tho  hose  of  tho  stapes.  Tbif 
membrane  is  place<)  opposite  the  membrana  tympani,  and  is  oonnccted  with  it 
by  the  ossioula  audita. 

The/ffnnrfra  rotund't  is  an  oval  aperture,  placed  at  the  bottom  of  a  fuDoel- 
shaped  depression,  leading  into  the  cochlea.    It  is  situated  below  mnd  ralb«f 
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nnd  the  fenestra  ovalis,  from  which  it  is  separated  by  a  ronnded  eleTattou, 
the  pronionu>ry;  it  i^  clojicd  in  the  recent  state  by  a  membrane  (membrana  tt/m- 
jKini  secutularia,  Scarpa).  This  merabrane  is  concave  towards  the  lympannm, 
convex  towards  the  cochlea.  It  consista  of  three  layers:  the  exterual,  or 
mucous,  derived  from  the  mucoua  lining  of  the  tympanum;  the  internal,  or 
eerou.4,  from  the  lining  membrane  of  the  cochlea;  and  an  intermediate,  or 
fibrous  layer. 

IheprotnotUOTy  is  a  rounded  hollow  prominence,  formed  by  the  projection 

Fig.  379.— View  of  Inner  WiUI  of  Tjraapationi.    (Eolarged.) 


Oiitwanl.«(  of  the  first  turn  of  the  cochlea;  it  is  placed  between  the  fenestroo,  and 
is  furrowed  on  its  surface  by  three  small  grooves,  which  lodge  branches  uf  the 
tympanic  plesua. 

The  routideil  eminence  0/  (Jie  ai/umductui  FaJlopii  is  placed  beneath  the  fenestra 
ovalis  and  roof  of  the  tympanum;  it  is  the  prominenco  of  the  bony  canal  in 
which  the  portio  dura  is  eontained.  It  traver.'^es  the  inner  wall  of  the  tym- 
panam  above  the  fenestra  ovalis,  and  behind  that  opening  curves  nearly  veni- 
colly  downwards  along  the  posterior  wall. 

The  pyramid  is  a  eoniciil  etnincncc,  situated  immediately  behind  the  fenestra 
ovali.s,  and  in  front  of  tbo  vertical  portion  of  the  eminence  above  described;  it 
is  hollow  in  the  interior,  and  contains  the  Stapedius  musule;  its  summit  projects 
forwards  towards  the  fenestra  ovalis,  and  presents  a  small  aperture,  which 
transmits  the  tendon  of  the  muscle.  The  cavity  in  the  pyramid  is  jirolonged 
into  a  miante  canal,  which  communicates  with  the  nqua^'duotus  Fallopii,  and 
transmits  the  nerve  M'hich  soppHea  the  Stapedius. 

The  iMtsieriar  wall  of  the  tympanum  is  wider  above  than  below,  au^  presents 
for  examination  the 

^p  Openings  of  the  Mastoid  Cells. 

Those  consist  of  one  large  irregular  aperture,  and  .several  smaller  openings, 
situated  at  the  upper  part  of  the  posterior  wall ;  they  lead  into  canals,  which 
oommunicato  witii  large  irregular  cavities  contained  in  the  interior  of  the  mas- 
toid procc.<i3.  These  cavities  vary  conriidiirably  in  number,  size,  and  form; 
they  are  lined  by  mucous  membrane,  continuous  with  that  covering  the  cavity 
of  the  tympannra. 

The  atUcn'or  imllft/the  tympanum  is  wider  above  than  below;  it  corresponds 
I  with  the  carotid  canal,  from  which  it  is  separated  by  a  thin  plato  of  bone;  it 
presents  for  examination  the 

Canal  for  the  Tensor  Tympani.  OriSce  of  the  Eustachian  Tube. 

The  Processus  Cocbleariformis. 
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The  orifice  of  the  canal  for  the  Tensor  Tympnni,  and  the  orifice  of  the  Ba«t^ 
chian  tube,  are  situated  at  the  upper  part  of  the  anterior  wall,  being  »e|mm<il 
from  each  other  bv  a  thin,  deiicaite  horiaontal  plate  of  bone,  the  proo{a«ii 
cochlearirormis.  'I  hose  canriU  run  from  the  tjmpanura  Ibrwanl,  inwTird,  u^A 
little  downward,  to  the  retiring  angle  between  the  squamous  aod  petrou 
tions  of  the  temporal  bone. 

The  tanal/or  tfm  Tensor  Tympam  is  the  soperior  and  the  smaller  of  the  two; 
it  is  rounded,  aod  lies  beneath  the  upper  surface  of  the  petrous  bone,  close  la 
the  hiatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  emincttMi 
which  is  prolonged  backwards  into  the  cavity  of  the  tympanum,  and  \t  p«^ 
forateu  ut  its  summit  by  an  aperture,  which  transmits  the  tendon  of  the  mosels 
contained  in  it.  This  eminence  is  aometimes  called  (he  anierior  jn/ramid.  The 
canal  contains  the  Tensor  Tympani  muscle. 

The -AVarncAian  iyie  is  the  channel  ihroogh  which  the  tympanum  ooramn- 
nicates  with  the  pharynx.  Its  length  is  from  an  inch  and  a  naif  to  two  inchw, 
and  its  direction  downward:^  forwartU,  and  inwards.  It  is  formed  partly  of 
bone,  partly  of  carti]ago  and  flbrou.s  tissue. 

The  osatom  jiorlion  is  about  half  an  inch  in  length.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  tympanum,  butow  the  processus  coclilearifonais, 
and  gradiinlly  narrowing,  torminates  in  an  oval  dilated  opening,  at  thoangletf 
junction  of  the  petrous  and  squamous  portions,  its  extremity  presenting  • 
jagged  margin,  which  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  cantf<i(pnflus  portitn,  about  an  inch  in  length,  is  formwi  of  a  tnangalir 
plate  of  CTPtilage,  curled  upon  itself,  an  interval  iieing  left  below,  betwoca  ikfi 
margins  of  the  cartilage,  which  is  completed  by  fibrous  tissue.  Its  canal  i« 
narrow  behind,  wide,  expanded,  and  somewhat  trumpet-shaped  in  fropt,  tenni- 
uattiig  by  an  oval  orifice,  at  the  upper  part  and  side  of  the  pharynx,  hthiaA 
the  back' part  of  the  inferior  mcatuit.  Through  this  canal  the  mucoax  oie» 
brane  of  the  pharynx  is  continuous  with  thai  which  lines  the  tympanum. 

The  membmna  tympani  senarales  the  cavity  of  the  tympnnnin  from  the  ImHobi 
of  the  externa]  meatus.  It  is  a  thin  semi-transparent  membrane,  nearly  ovalin 
form,  8orae«'hat  broader  above  than  below,  and  directed  very  obliquely  down- 
wards and  inward.s.  Its  oircumferencc  is  contained  in  a  groove  at  the  inner  ew) 
of  the  meatus,  which  skirts  the  circumference  of  this  part  excepting  abore. 
The  handle  of  the  malleus  descends  vertically  between  the  inner  and  middk 
layers  of  thi.-i  membrane,  a.s  far  down  as  its  centre,  where  it  is  firmly  atlaob«l. 
drawing  the  membrane  inwards,  so  that  ild  outer  surface  is  concave,  its  toner 
convex. 

Structure.  This  membrane  is  composed  of  ihreo  laycrt,  an  external  (cflli- 
cular),  a  middle  (fibrous),  and  an  internal  (mucous).  Tlie  cwficw/ar  Umi\g  is  d^ 
rived  from  the  integument  lining  the  meatus.  The  ^/tdtw  Ititjrr  consists  of 
fibrous  an^  elastic  tissues;  eome  of  the  fibres  radiate  from  near  the  c«itre  to 
the  circumfcrenco;  others  arc  arranged,  in  the  form  of  a  dense  ctruular  ring. 
round  the  attached  margin  of  tho  membrane.  The  mucous  Uniny  is  deriwd 
from  the  mucous  lining  of  the  tympanum.  The  vessels  pass  to  tho  mctobfvu 
tympani  along  the  handle  of  the  malleus,  and  are  distributed  between  its  Ujran 

08SICLE3  OF  THE  TyKPANUM.     (Fig.  380.) 

The  tvmpannm  i.i  traversed  by  a  chain  of  movable  bones,  three  in  nni 
the  malleus,  incus,  and  stapes.    Tho  former  is  attnohcd  to  the  membnioa 
pani,  tho  latter  to  ther  fenestra  ovalis,  the  incus  being  placed  between  lbs  tt*^' 
to  both  of  which  it  is  connected  by  delicate  articulations. 

The  Malleus,  so  named  from  its  fancied  resemblance  to  a  hammer,  ooiuiaUdf 
ahead,  neck,  and  three  processes:  tho  handle,  or  mfinabhum,  tho  piuuufuj 
gracilis,  and  the  processus  brcvis.  \ 

The  head  is  tho  large  upper  extremity  of  the  bono :  it  is  oval  in  shape,  lad 
articulates  posteriorly  with  the  incus,  being  free  in  the  rest  of  its  exteoL 
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Pi^.  380.— Tbf  Smnll  Bones  nflhc  ICar 


The  Mck  is  the  narrow  contracted  part  just  beneath  the  bead ;  aod  below  this 
is  a  prominence,  to  wLich  the  variou»  processes  are  attached. 

Tno  manubrium  is  a  vertical  process  of  bone,  which  is  coonectod  by  its  outer 
margia  with  the  metnbrana  tympani.  It  decreases  in  size  towanLs  its  extremity, 
where  it  is  curved  slightly  forwards,  and  flattened  from  within  outwards. 

The  Tiroecsdi/d  ;;raciUsiAii  long  and  very  delicate  process,  which  passes  from 
the  eminence  below  the  neck  forwards  and  outwards  to  thcGlanerian  fissure,  to 
which  it  is  connected  by  bono  and  ligamentous  iibrus.  It  gives  attachmeui  to 
ibo  Laxator  TynifMini. 

The  processus  brevia  is  a  slight  conical  projection,  which  springs  from  the  root 
or  the  imtnubriurD,  and  lies  in  contact  with  the  membrana  tympani.  its  summit 
gives  attachment  to  the  Tensor  Tympani. 

The  /wtiji  has  received  its  name  from  its  supposed  resemblance  to  an  anvil. 
bat  it  is  more  like  a  bicuspid  tooth,  with  two  roots,  which  dilTer  in  length,  and 
are  widely  separated  from  each  other.  Il 
consists  of  a  body  and  two  processes. 

The  bmly  i^  somewhat  quadrilateral,  but 
compressed,  laterally.  Its  summit  is  deeply 
coQcare,  and  articulated  with  the  malleu.s;  in 
the  frcdh  state,  it  is  covered  with  cariiluge 
and  lined  with  synovial  membrane. 

Tlietwoprocesses  diverge  from  one  another 
Dearly  at  right  angles. 

The  short  procfss,  somewhat  conical  in  shape, 
projects  nearly  horizontully  backwards,  and 
13  attached  to  the  margin  of  the  otieiiiiig  IwmJ- 
ing  into  the  mastoid  cells,  by  iigainenious 
fibres. 

The  hnff  pr<Ke$»,  longer  and  more  slender 
than  the  preceding,  descends  nearly  vertically  behind  ibc  handle  of  the  malleus, 
and,  bending  inwards,  terminates  in  a  rounded  globular  projection,  the  <i.i  orbt- 
cu/are,  or  lenticular  process,  wliiuh  is  tipped  with  cartilage,  and  articulates  with 
the  head  of  tlie  sUipcs.  I  ti  the  foetus  the  os  orbicularu  ex  ists  as  n  separata  boue, 
but  becomes  united  to  the  long  process  of  the  incus  in  the  adult. 

The  Slapes,  so  called  from  its  ulose  resemblanoe  to  a  stirrup,  consists  of  a  head, 
neck,  two  branches,  and  a  base. 

The  fim'i  presents  a  depression,  tipped  with  cartilage,  which  aniculalea  with  ' 
the  09  urbiculare. 

The  neci;  the  constricted  part  of  the  bone  below  the  head,  receives  the  insor- 
tion  of  the  Stapedius  niuTtcle. 

'  The  two  branches  {crura)  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  oval-shaped  plate  (the  base),  which  fornislhe  foot  of 
the  stirrup,  and  is  fixed  to  the  margin  of  the  fenestra  ovalis  by  ligumeutous 
fibres. 

TAgnmentso/  the  Oaaieuhi.  These  small  bones  arc  connected  with  each  other 
and  with  the  walls  of  the  tympanum,  by  ligaments,  and  moved  by  small  mus- 
cles. The  articular  surfaces  of  the  malleus  alid  incus,  the  orbicular  process  of 
the  incus  and  head  of  the  stapes,  are  covered  with  cartilage,  connected  together 
by  delicate  capsular  ligaments,  and  lined  by  synovial  membrane.  Tlie  liga- 
ments oounectiug  the  ossicula  with  the  walls  of  the  tympunuiii  are  three  in 
Bumber,  one  for  each  bone. 

The  suspensory  litjamemi  of  the  malUtu  is  a  delicate,  round  bundle  of  fibres, 
which  descends  perpendicularly  from  the  roof  of  the  tympanum  to  the  bead  of 
th«  malleus. 

The  poaierior  Uffamtnil  of  the  ijicua  is  a  short,  thick,  ligamentous  hand,  which 
connects  the  extremity  of  the  short  process  of  ihe  incus  to  the  posterior  wall 
of  the  tympauum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 
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The  annular  Uyamenl  of  the  stapes  connects  the  oiroumferonce  of  the  bw 
this  bone  to  the  margin  of  the  ienestra  ovalis. 

A  su^opensori/  ligament  of  the  incus  has  bccn  tlescrlbed  by  Arnohl,  ilcsceDiiiag 
irom  the  roof  of  the  tympanum  to  the  upper  part  of  the  iucus,  near  its  artkni- 
lation  with  the  tnallena. 

The  muscles  of  the  tympanum  are  three: — 

'  Tensor  Tynipnni.  Laxalor  Tympani.  Stapedius. 

The  Tensor  l^mriani,  the  largest,  is  contained  in  a  bony  oanal,  above  tb« 
ossoiis  portion  of  ttie  Euaiachinn  tube,  from  which  it  ia  separated  by  the  pn> 
cessiis  cocblearifbrmis.  It  arises  from  ihe  umK*r  surface  of  the  petrous  WM, 
from  the  cartilaginous  portion  of  the  EuHtaohian  tube,  and  from  the  (noeoiu 
canal  in  which  it  i<4  contained.  Pas^ng  hack^ardfl,  it  terminatcfl  in  a  slender 
tendon,  which  is  reflected  outwards  over  the  processus  cochlea  ri  form  is,  aud  b 
inserted  into  the  handle  of  the  malleus,  near  its  root.  It  is  impplied  hy  i 
branch  from  the  otic  ganglion. 

The  Laxator  Ttfrnpani  Major  (Sfimmerring)  arises  from  the  Kpinous  prooest 
of  the  sphenoid  hone,  and  from  the  cartilaginous  portion  of  llie  Ruauublta 
tube,  ana  passinf;  back^vards  through  the  Glaseriaa  Assure,  is  inaerted  inte  tie 
nock  of  the  malleus,  ju.st  above  the  processus  graoilis.  It  is  supplied  bjtlii 
tympanic  branch  of  the  facial. 

The  Laxator  Tymjmni  Minor  (Somraerriug)  arises  from  the  upper  and  b»dt 
part  of  the  external  meatus,  pjwwos  forwards  and  inwards  between  the  m  "" 
and  inner  layers  of  the  mcmnrana  tyinpani,  and  is  inserted  into  the  ban 
the  m.illeus,  and  processus  brevis.    Tbis  is  regarded  as  a  ligament  by 
anatomisis. 

The  Slapalius  arises  from  the  sides  of  a  conical  cavity  hollowed  out  of  the 
interior  uf  the  pyramid:  its  tendon  emerges  from  the  uriQce  at  the  apex  of  tb* 
pyramid,  and  paawng  forwards,  is  inserted  into  the  neck  of  the  stapes.  Its  lur- 
face  is  aponeurotic,  its  interior  fleshy;  and  its  tendon  occasionally  contoioi  i 
slender  bony  spine,  which  is  constant  in  some  mammalia.  It'ts  supplied  bf  a 
filament  from  the  facial  nerve. 

Ariinru.  The  Tensor  Tymnani  draws  the  mombrana  tympcini  tnvuda,  u^ 
thus  heightens  its  tonison.  Tne  Laxator  Tympani  draws  the  malleus  oatvnuifai 
and  thus  the  tympanic  membrane,  cspeaially  at  its  fore  part,  is  relaxed,  fht 
Stapedius  depresses  the  back  part  of  the  base  of  the  stjipc:^,  and  raifieaitsfon 
pan.    It  prooably  compresses  the  contenta  of  the  vostibulo. 

The  mucous  membrane  of  the  tympanum  is  thin,  vascular,  and  oontiaiious  i^ 
the  mucous  membrane  of  the  pharynx,  through  the  Kustachian  tube.  It  invesu 
the  ossicula,  and  the  muscles  and  nerves  contained  in  the  tympanic  cavity; 
forms  the  internal  layer  of  the  membrana  tvmpani;  covers  the  foramen  rotoa- 
dum ;  and  is  reflcetod  into  the  mastoid  cellsi,  which  it  lines  throughouL  In 
the  tympanum  and  mastoid  cells,  thia  membrane  is  pale,  tbin,  sli^htlv  vadcultf, 
and  covered  with  ciliated  epithelium.  In  the  osseous  portion  of  the  bustackiin 
tube,  tho  membrane  is  thin;  but  in  the  cartilaginous  portion  it  is  very  thick, 
highly  vascular,  covered  with  laminar  ciliated  cpilhelium,  and  provitlod  vilb 
numerous  mucous  glands. 

The  arta-ies  snpplyiny  the  ttpnpanum  arc  five  in  number.  Two  of  tbem  «• 
larger  than  the  rest,  viz^  the  tympanic  branch  of  the  internal  maxillary,  wbiek 
Ruppties  the  membrana  tympani;  and  the  stylo-masloid  branch  of  tho  pofltfior 
auricular,  which  supplies  the  back  part  of  the  tympanum  and  mastoid  c«Ui- 
Tho  smaller  branches  arc,  the  petrosal  branch  of  the  middle  meiiiBg«a],sild 
branches  from  the  ascending  pharyngeal  and  internal  carotid. 

The  veinsof  the  tympanum  terminate  in  the  middle  meningeal  and  pi 
veins,  and,  through  these,  in  the  internal  jugular. 

The  nerva  of  Mc  itjmpannm  may  be  divided  into:  1.  Those  snpplying  tho 
muscles:  2.  Those  distributed  to  the  liuiug  membrane;  3.  Branohes  oomiiuiBi' 
catin'!  with  other  uervea. 
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AVtJCS  to  mutckjt.  The  Tensor  Tympani  U  sappliod  by  a  branch  from  the 
otic  ganglion;  the  Laxatur  Tyiupaiii,  and  the  Stapedius,  by  a  filameut  from 
the  facial  (Somm erring). 

The  nvrvtt  distrihulcd  to  the  lining  tnemhraM  are  derired  from  the  tympanic 
pie  X  VIS. 

Commiiuiratiflns  between  the  following  nerves  take  place  in  the  tympanum: 
the  tympanic  brancli  from  Ibe  petrous  ganglion  of  the  glossopharyngeal;  a 
filament  from  the  carotid  plexus;  a  branch  which  joins  the  great  superficial 
petrosal  nerve  from  the  Viaian;  and  a  branch  to  the  otic  ganglion  (small  super* 
ficial  petrosal  nerve). 

The  tympanic  brttnch  of  tiie  gh»so-pkaryngeal  (Jacobson's  nerve)  enters  the 
tympauuin  by  an  aperture  tn  its  floor,  close  to  the  inner  wall,  and  ascends  on 
lo  ttie  promontory.  It  distributes  filaments  to  the  lining  membrane  of  the 
tympanum,  and  divides  into  three  branches,  which  are  contained  in  grooves  on 
the  promontory,  and  serve  to  connect  Ihiawith  other  nerves.  One  branch  runs 
in  a  groove,  forward)^  and  downward}),  to  an  aperture  situated  at  the  junction 
of  the  anterior  and  inner  wall.i,  just  above  the  floor,  and  enters  the  carotid 
canal,  to  comTnunieato  with  the  carotid  plexus  of  the  sympatbetiu.  The  second 
branch  ia  contained  in  a  groove  which  runs  verticjilly  upwards  to  an  aperture 
on  the  inner  wall  of  the  tympanum,  just  beneath  the  anterior  pyramid,  and  in 
front  of  the  fenestra  ovalis.  'I'be  canal  leading  from  this  opens  Into  the  hiatus 
Fallopii,  where  the  nerve  contained  in  it  joins  the  great  petrosal  nerve.  The 
third  branch  ascends  towards  the  anterior  surface  of  the  petrous  bone;  it  then 
passea  through  a  small  aperture  in  the  sphenoid  and  tem])oral  bones  to  the 
exterior  of  the  skull,  and  joins  tbe  otic  ganglion.  A-;  this  nerve  pa>iscs  by  the 
gaugliform  enlargement  of  the  facial,  it  has  a  connecting  filament  with  it. 

The  e/i'trtia  tympam  quits  the  facial  near  the  stylo-masloid  fornmen,  enters 
the  tympanum  at  the  base  of  the  pyramid,  and  arches  forwards  across  its  cavity 
between  the  handle  of  the  itialleuri  and  long  pn>cos.i  of  the  incus,  to  an  opening 
internal  to  the  fiasura  Oluseri.  It  ia  invested  by  a  reflection  of  the  lining  mcni* 
braue  of  the  tympanum. 

Inteb>*al  Ear,  or  LABYmuTH. 

The  Internal  Kar  is  the  essential  part  of  the  organ,  receiving  the  ultimate 
distribution  of  the  auditory  nerve.  It  is  called  the  labyrinth^  from  the  complexity 
of  its  shape,  and  consists  of  three  parts,  the  vestibule,  semicircular  canals,  and' 
cochlea.  It  is  formed  by  a  series  of  cavities,  channelled  out  of  the  substance 
of  the  petrous  bone,  commuuicating  externally  witU  the  cavity  of  the  tympa* 
num,  through  the  fenestra  ovalis  and  rotunda;  and  internally,  with  the  meatus 
audilorius  internas,  which  contains  the  auditory  nerve.  Within  the  osseous 
labyrinth  i»4  contained  the  nicrnbranoua  labyrinth,  upon  which  the  ramifications 
of  the  auditory  nerve  arc  distributed. 

The  Vt»(ihute  (Fig.  3yi)  is  the  common  central  cavity  of  communication 
between  the  paru  of  the  internal  enr.  It  is  situated  on  the  inner  side  of  the 
tympanum,  behind  the  cochlea,  and  in  front  of  the  semicircular  canals.  It  is 
somewhat  ovoidal  in  shape  from  before  backwards,  flattened  from  side  to  side, 
and  measures  about  one-fiflh  of  an  inch  from  before  backwards,  as  well  as  from 
above  downwards,  being  narrower  from  without  inwards.  On  its  onti-r,  or  tym- 
panic wall,  is  the  fenestra  ovatii^,  closed,  in  the  recent  stale,  by  the  base  of  the 
Btapcs,  and  its  annular  ligament.  On  its  inner  tcall,  at  the  fore  part,  is  a  small 
circular  depressiou, /ot-fo  krmisjiherica,  which  is  perforated,  at  tU  anterior  and 
inferior  part,  by  several  minute  holes  {macula  cribosa)t  for  the  pnssage  of  the 
filaments  of  the  auditory  nerve;  and  behind  this  deprcs.«ion  is  a  vertical  ridge, 
the  pyramidal  eminence.  At  the  hinder  pari  of  the  inner  wall  is  the  orifice  of 
the  aqumluclfts  ve^tihuti,  which  extends  to  the  posterior  surface  of  the  petrous 
portion  of  the  temporal  bone.    It  transmits  a  small  vein,  and,  according  lo 
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some,  contninfl  a  tubular  prolonj^ation  of  the  lining  membrane  of  the  Testibale, 
which  ends  in  a  cH^-rfe-aar,  between  the  layers  of  the  dura  ni:iter  witliin  Uw 
cmnial  cavitv.  Ou  tbe  vpper  wait  or  rvo/  is  a  trans versely-oval  de}>rBnoii. 
fovea  aemi-rlfiptica,  separated  from  the  fovea  hemispherica  by  the  p^rmmid 
eminence,  already  mentioned.  Behind,  the  semicircular  canaU  open  into 
vestibule  by  Qve  oriGutis.  In  front  is  a  large  oval  opening  wbtob  000101110^ 
cat«s  with  the  soala  vestibuli  of  the  cochlea  by  a  single  on6cu,  ajtertura  teal» 
wttihuH  cochlex. 

The  Semihittar  (hnafs  arc  threo  bony  canal^  situated  above  and  behioi]  ttit 
vestibule.  Tliej  are  of  unequal  length,  compressed  (Vom  side  to  side,  anil 
describe  the  greater  part  of  a  circle.  They  measure  about  one  one-tw«itit;li 
of  au  inch  ia  diameter,  and  each  presents  a  dilatation  at  one  end.  uoUud  tbs 

Fig.  3B1. — I'bc  Osseous  LabjriLlh  laid  opca.    (tJiIargeiL) 
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ampulla,  which  ineaaurea  more  than  twice  the  diameter  of  the  tube.  The* 
canals  open  into  the  vestibule  by  Ave  oriliccs,  one  of  the  nporturos  boin^  ooiii 
mon  to  two  of  the  canals. 

The  superior  8^minreular  etinal  is  vertical  in  direction,  and  stretohcA  acros 
tbe  petrous  portion  of  (he  temporal  bone,  at  right  angles  to  itri  posterior  sur- 
face; its  arcb  forms  a  round  projection  on  the  anterior  surface  of  the  petrou 
bone.  It  describes  about  two-tliirda  of  a  circle.  Its  outer  extremity,  which  is 
ampnllated,  commences  by  a  distinct  orifice  in  the  upper  pari  of  the  veetibak; 
the  opposite  end  of  the  canal,  which  i?i  not  dilated,  joins  widi  the  correspond* 
ing  ]Kirt  of  tho  [losicrior  canal,  and  opens  by  n  common  orifice  with  it  in  Uw 
back  part  of  the  vestibule. 

The  posterior  aemidrcular  canal,  also  vertical  in  direction,  is  direct'cd  hKk- 
wards,  nearly  parallel  to  the  posterior  surface  of  the  potrous  hone;  it  is  llic 
longest  of  tbe  three,  its  ampuliatoi  end  commenciug  at  tbe  lower  and  back 
part  of  tho  ve^ibule,  its  opposite  end  joining  to  form  tiio  oummon  oanat  already 
mentioned. 

The  extenuti,  or  hariwnlal  canal,  ia  tbe  shortest  of  the  three,  its  arch  being 
directed  out\vard:4  and  Imckwardit ;  thus  each  semicircular  canal  ntandA  at  riglil 
nngles  to  the  other  two.  Its  ampultated  end  corresponds  to  the  upper  and 
outer  angle  or  the  vestibule,  just  ubovii  the  fenestra  iivalis;  its  opposite  rod 
opens  by  *  distinct  orifioe  at  the  upper  and  back  part  of  the  vcstitulo. 
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The  C'ichJfn  hears  some  resemblance  tonconunoTi  pnnil-shcH :  it  forms  the 
anterior  part  of  the  labyrinth,  is  conical  in  form,  and  placoti  almost  hurizontally 
in  front  of  the  vestibule;  its  apex  i^  directed  forwards  and  outwards  towards 
the  m>per  and  front  part  of  the  inner  wall  of  the  tympanum;  its  base  corre- 
sponds with  the  anterior  depression  at  the  bottom  of  the  internal  auditory 
nitjatns;  and  is  perforated  by  numerous  apertures,  for  the  passage  of  iho  cochlear 
branch  of  the  auditory  nerve.  It  measures  about  a  quarter  of  nn  inch  in  lenjith, 
nnd  its  breadth  toward;)  the  bn!>e  i;^  about  the  tiame.  It  coubisUi  of  a  conicnl- 
ahapetl  central  axit;,  the  modiolus  or  columella;  of  n  canal  wound  spimlly 
round  the  axis  for  two  turns  and  a  half,  from  the  base  to  the  apex;  and  of  a 
delicate  lamina  (the  livnina  gjnralis)  euiitained  within  the  eaual,  which  followa 
its  windings,  and  subdivides  it  into  two. 

The  cmilral  axis,  or  modiolus,  is  conical  in  form,  and  extends  from  the  base  to 
the  apex  of  the  cochlea.  Its  base  is  broad,  corrfc-^ponds  with  the  first  turn  of 
the  cochlea,  and  is  perforated  with  numerous  orifice.*i,  which  transmit  filaments 
of  the  cochlear  branch  of  tlie  auditory  nerve;  the  a-xis  diminishes  rapidly  in 
size  in  the  second  coil,  and  terminates  within  the  last  half  coil,  or  cupola,  in  an 
expamUvl,  delicate,  bony  lamella,  which  resembles  the  half  of  a  ftinnci,  divided 
lougitudtnally,  ami  called  the  {i^fmulibnlnm ;  the  broad  part  of  this  funnel  \a 
directed  towards  ihe  riummit  of  ilio  cochlea,  and  blends  with  the  last  half-turn 
of  the  spiral  canal  of  the  cochlea,  thecnpola.  The  outer  surface  of  the  modiolus 
ia  formed  of  the  wall  of  the  spiral  canal,  and  is  dense  in  stmcture;  but  iis 
centre  is  channelled,  as  far  as  the  last  half-coil,  by  numerous  branching  canals, 
which  iranssrait  nervous  filaments  in  regular  succession  imo  the  canal  of  iho 
cochlea,  or  on  to  the  .surface  of  the  lamina  spiralis.  One  of  these,  larger  llian 
the  rest,  occupies  the  centre  of  the  modiolus,  and  is  named  the  t<ihuht»  venlrnHs 
modioli ;  it  extends  from  the  base  to  the  extremity  of  the  modiolus,  and  tnius* 
rails  a  small  nerve  and  artery  {arttria  cmtmhs  moiiioli). 

The  spiral  canal  (Fig.  3821  takes  two  turns  and  a  half  round  the  modiolus. 
It  19  about  an  inch  and  a  naif  in  length,  measured  along  it^  outer  wall;  and 


Fig.  382.— The  CocUea  laid  open.    (EoIargt'iJ.) 


diminishes  gradually  in  size  from  the  base  to  the  summit,  where  it  terminates 
in  tL  etd-de-aac,  iho  cupola,  which  forms  the  npex  of  the  cochlea.  The  com- 
inencemont  of  this  canal  is  about  the  tenth  of  an  inch  in  diameter ;  it  diverges 
from  tlie  modiolus  lowanU  the  tympanum  nnd  vesiilmle,  and  jjresenis  three 
openings.  One,  the /cn<w(m  ro/t/Wo,  cominuiiicatcs  wilh  the  tympanum:  in 
the  recent  state,  this  aperture  is  closed  by  a  membrane,  the  vtemhrana  tympaui 
necuwlana.  Another  aperture,  of  an  oval  form,  enters  the  vestibu]e.  The 
third  is  the  aperture  of  the  ojMOt/wctMrocAAfat  leading  to  a  minute  funncl-shflpe<l 
canal,  which  opens  on  the  basilar  surface  of  the  petrous  bone,  and  transmits  a 
email  vein. 

The  interior  of  the  spiral  canal  is  divided  into  two  passages  (wnbr)  by  a  thin, 
osseous,  and  menibranou.H  lamina,  which  winds  spirallv  round  the  modiolu.-. 

I  is  is  the  lamina  spiralis,  the  essential  part  of  the  cochlea  upon  which  the 
4o 
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nervetubiilcs  are  distributed.  The  osseous  part  of  the  spiral  lamina  axtendt 
about  half  way  ncroi^s  the  diameter  of  the  spiral  cannl ;  it  is  called  the  mem 
tout.  It  commcnueii  in  the  vcMibale  between  the  tympanic  and  vestihokr 
opuDing  of  tlie  cochlea,  and,  gradually  beeoming  narrower  in  its  course,  \ean- 
nates  iti  a  projecting  hoolv,  the  hamular  procesi^  just  where  the  expansion  of 
the  inftindiDulum  commences.  The  lamina  spiralis  consists  of  two  thtn  lumellft 
of  bone,  betwuon  which  are  numerous  canals  for  the  passage  of  nervous  fiU- 
ments,  which  open  chiefly  on  the  lower  or  tympanic  surface.  At  the  p«ii 
where  the  os^ous  Initiina  is  attached  to  the  modiolus,  arid  following  iu  wind- 
ings, is  a  small  canal,  called  by  Uoscnthal  the  canalis  ajnrnlis  modioli.  In  Ue 
recent  state,  the  osseous  zone  is  coiitinueil  to  the  opposite  wall  of  the  canal  bjr 
a  membranous  and  muscular  layer  (membranous  iiooe),  so  as  to  form  a  ompM) 
partition  in  the  tube  of  the  cochlea.  Two  passages,  or  scalffi,  are  thus  formoi 
by  the  division  of  the  canal  of  the  cochlea  into  two.  One,  tho*rti/a  tvmpm, 
is  closed  below  hy  the  nienibrane  of  the  fenestra  rotunda ;  the  other,  tne  ta^ 
vcMHi'ili,  commuiitcates,  by  an  oval  aperture,  with  the  vi-siibule.  Near  ibeier- 
inioalion  of  the  scala  vcstlbuli,  close  by  the  fenestra  rotunda,  is  the  oriflwoT 
the  aquieduutuB  cochlea.  The  scalm  communicate,  at  the  opening  of  ihoooclikt. 
by  an  opening  common  lo  both,  the  heU'cotrema,  which  exists  in  consequence  of 
the  deficiency  of  the  lamina  spiralis  in  the  last  half  coil  of  the  canal. 

In  Btrttclui^,  the  membranous  zone  is  a  transparent  glassy  lamina,  presentiig 
near  its  centre  a  number  of  minute  transverse  lines,  which  radiate  oaiwaid& 
and  give  it  a  Hbrous  appearance;  and  at  its  circumference,  where  coDueetel 
with  the  outer  wall  of  the  i^piral  canal,  it  is  composed  of  a  somi-traQsnarcst 
structure,  which  is  dc>;cribcd  by  Todd  and  Bowman  as  a  mnsclo  (the  Codiiauis]) 
and  by  Kolliker  as  connective  tissue. 

Tho  vestibular  surface  of  the  osseous  portion  of  tlio  lamina  spiralis  iscormd 
for  about  the  ontor  fifth  of  its  surface  with  a  thin  layer,  resembling  cartilage  it 
texture.  It  is  described  as  the  dintticulate  hmina  (Todd  and  Bowman i.  fromiu 
presenting  a  scries  of  wedge-shaped  teeth  which  form  its  free  margin,  and  wUcli 
project  into  the  vestibular  scahi. 

The  inner  surfaiv  of  the  osseous  labyrinth  is  lined  by  an  cxcoedinelv  tliiii 
fibro-scrous  membrane,  analogous  to  a  periosteum,  from  its  close  ;idhcs>>?D  to 
the  inner  surfatic  of  these  cavities,  and  performing  the  office  of  a  sonms 
brano  by  its  free  surface.  U  lines  the  veaiibnle,  and  from  this  cavity  is 
tinued  into  the  semicircular  caoala  and  the  scala  vestibuli  of  the  cochlea,  aa^ 
through  the  helicotrema  into  the  scala  tympani.  Two  delicate  tubular  pro- 
cesses are  prolonged  along  the  aqun^ductx  of  the  vestibule  and  cochlea,  to  ibo 
inner  surface  of  the  dura  mater.  This  membrane  is  continued  acrosw  the  ft 
ovftlis  and  rotunda,  and  consequently  has  no  communicAtion  with  the 
membrane  of  the  tympanum.  Its  attached  surface  is  rough  and  fibrous, 
closely  adherent  to  the  bone;  its  free  surface  is  smooth  and  pale,  covered  vitk 
a  layer  of  epitliclium,  and  secretes  a  thin,  limpid  fluid,  the  aqua  hhyrttohi  (pfli- 
hjmph  of  Bluinville,  liquor  Coiunnii.)  In  tho  vestibule  and  semicircular  csDAIK 
it  separates  the  osseous  from  the  membranous  labvrinth  ;  but  in  the  coohUail 
lines  tho  two  surfaces  of  the  bony  lamina  spiralis;  anii  being  continued 
its  free  margin  across  the  canal  to  its  outer  wall,  forms  the  lamina  ;i 
inembranacea,  serving  to  complete  the  separation  between  the  two  acalas. 

Tho  ifetnhraTwm  Labt/rinth  (Fig.  388)  ts  a  closed  membranous  eao^  oontaioiotf 
fluid.  Tho  ramifications  of  the  auditory  nerve  arc  disiributed  opon  the  wall  tA 
the  sac.  It  has  the  same  general  form  as  the  vestihulo  and  setnictrcular  oanftU, 
ill  which  it  is  inclosed ;  but  is  considerably  smaller,  and  separated  from  tbeir 
lining  membrane  by  the  perilymph. 

The  vestibular  portion  consists  of  two  sacs,  tho  utricle  and  the  saooalo. 

The  utricle  is  the  larger  of  the  two,  of  an  oblong  form,  compresaod  latenllr, 
and  occupies  the  upper  and  back  part  of  the  vestibule,  tying  in  contact  with  tbn 
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fovea  semi-elliplicft.  Numerous  6lfimcnts  of  the  nuditory  nerve  are  distribated 
on  the  wall  of  this  sue;  &ad  its  cuvily  coinmunicutes  behind  with  the  mem- 
branous semicircijl&>r  cflnals  by  five  orifices. 

The  suctult  ia  the  smaller  of  tlie  two  vestibular  sacs:  it  is  globular  »n  form, 
lie*  ill  the  fovea  hemispherico,  near  the  opening  of  the  vestibular  seala  of  the 
cochlea,  and  receives  mimeroiis  nervous  filaments,  which  enter  from  the  Iwttom 
of  the  depre^nioti  in  whiub  it  i^  coutaiued.  Its  cavity  is  apparently  distinct 
from  that  of  the  utricle. 

The  rmmhraniyM  srmirArcutar  cnnats  are  about  one-third  the  diameter  of  the 
O8S0OUS  cauale,  but  in  number,  shape,  and  general  form  they  aro  precisely  simi- 
lar; they  are  hollow,  and  open  by  five  orifices  into  the  utricle,  one  opening 
being  common  in  two  canals.  Their  ampullte  arc  thicker  thnn  iho  rest  of  the 
tubes,  aud  nearly  fill  tbe  cavities  in  which  tbey  are  contained. 

Fig.  383. — Tlic  McfflbruouEiii  L«byriDlli  drlac]ir().     (Enlarged.) 
J*. 
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The  membranous  labyrinth  is  held  in  it.s  po-iiilion  by  the  nnmorou'*  nervous 
filamenLt  di.<:tribuled  to  the  utricle,  to  the  .saccule,  ana  to  the  ampulla  of  cocli 
canal.  These  nerves  enter  the  vestibule  through  the  minute  apertures  on  its 
inner  wall. 

Structure.  The  wall  of  the  membranous  labyrinth  is  somi -transparent,  and 
consists  of  three  layers.  The  f>nt^r  layer  is  a  loose  and  flocculent  tissue,  con- 
taining bloodvessels  and  numerous  pismont-cclls,  analogous  to  those  in  the 
choroid.  Tho  mifhlk  l(iy<-r,  thicker  and  moro  transparent,  bears  some  resem- 
blance to  the  hyaloid  membrane,  but  it  presents  iti  parts  marks  of  longitudinal 
fibrillation  and  elongated  niiclei  on  the  addttiun  of  acetio  acid.  The  innar  layer 
ia  formed  of  polygonal  nucleated  epithelial  cells,  which  secrete  the  endolymph. 

The  cnihlymph  [Uqvor  Scarjise)  is  a  limpid  serous  fluid,  wliich  fills  the  mem- 
branous labyrinth;  in  composition,  it  elo.^ely  resembles  the  perilymph. 

The  oinlitki  are  two  small  rounded  bodies,  consisting  of  a  mass  of  minute 
erystnlline  grains  of  carbonate  of  lime,  held  together  in  a  mesh  of  delicate 
fibrous  tt:uuc,  and  contained  in  the  wall  of  the  utricle  and  saccule,  eppoAito  the 
diatributioD  of  the  uerves.    A  calcareous  material  is  also,  according  to  Bow- 
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RiBD,  sparingly  Mattered  in  tho  cclU  lining  the  ampulk  of  cacU  eemiciKuW 
canal. 

The  Arterm  of  the.  lahynnth  are  the  internal  auditory,  from  the  haailar  or 
Buperior  cerebellar,  the  sLylo-mastoid,  from  the  posluriur  auricular,  and  ouooaoii' 
ally,  branohes  from  the  occipital.  The  itit«rnal  auditory  divides  at  the  bo(toM 
of  the  internal  meatus  into  two  branches,  cochlear  and  vestibular. 

The  oochlear  brutiuh  subdivides  into  from  twelve  to  fourteen  twigs,  wiirli 
traverse  the  canals  in  the  modiolus,  and  are  distributed,  in  the  form  of  a  capilUry 
network,  in  tho  substance  of  the  lamina  spiralis. 

The  vestibular  branches  accompany  the  ncrve<t,  and  are  difilribnted.  In  tk 
form  of  a  minute  capillary  nctworlc,  in  tho  substance  of  the  membruMf 
Labyrinth. 

Tho  Vnna  of  tho  vestibule  and  semicircular  canals  accompany  th"*  artcrio, 
and  receiving  those  of  the  cochlea  at  thu  base  of  the  modiolus  terminate  ia  ibe 
superior  petrosal  sinus. 

The  Auditory  Xerve,  tho  special  nerve  of  the  s^nse  of  liearinc,  divides,  it  ihe 
bottom  of  the  internal  auditory  meatus,  into  two  branches,  llie  cochlear  wi 
vestibular.  The  trunk  of  the  iicrvc,  as  u-ell  as  the  branches,  oontaina  uuuicnu 
ganglion-cells  with  caudate  prolongation.*.  ^i 

The  vestibuhr  rin-tf,  the  pos-terlor  of  the  two,  divides  into  lhr««  bnuidi^^l 
superior,  middle,  and  inferior.  ^H 

The  superior  vestibular  branch,  tho  largest,  divides  into  numerona  filamcel*, 
vhichpass  through  minute  openings  at  the  upper  and  back  part  of  the  cut-JMOt 
nt  the  bottom  of  tho  meatus,  and  futering  tho  vestibule,  are  distributed  to  tbd 
utricle,  and  to  the  ampulla  of  the  external  and  superior  semicircular  canals. 

The  mi<ld]e  vestibular  braneh  consists  of  numerous  filaments,  which  enter  lie 
vestibule  by  a  smaller  cluster  of  foramina,  placc<l  below  those  above  mcnliono'l, 
and  which  correspond  lo  the  bottom  of  the  fovea  hemispberiuai  thtiy  aredi» 
tributed  to  the  saccule. 

The  inferior  and  smallest  branch  passes  backwards  in  a  canal  behind  \.»* 
foramina  for  tho  nerves  of  the  saccule,  and  is  disiribuied  to  the  ampulla  of  \)m 
posterior  semicircular  canal. 

The  nervous  filaments  enter  the  ampullary  enlargement  at  a  deep  dopreasion 
aeon  on  their  external  surface,  ond  a  corresponding  elevation  is  seen  within,  llie 
nerve-fibres  ending  in  luops,  and  in  free  extremities.  In  the  niricle  and  sacc«ll^ 
the  nerve-fibres  spread  uut,  some  blending  with  ealoarcouH  matter,  others  mJi- 
ating  on  tho  inner  surface  of  the  wall  of  cich  cavity,  becoming  blended  wiilii 
layer  Of  nuf:leaLed  celts,  and  terminating  in  a  tliiu  librous  lilni. 

Theeoc/ilear  Tierre  divides  into  numerous  filaments  ai  iliubasuof  the  modiohk 
which  Ascend  along  its  canals,  and,  then,  bonding  outwanls  at  right  angles,  nu* 
between  the  plates  of  the  bony  lamina  spiralis,  close  to  its  tympanic  suritet 
Between  the  plates  of  the  spiral  lamina,  the  nerves  form  a  plexus,  which  cod- 
tains  ganglion  cells ;  and  from  the  margin  of  the  osseous  zone,  branches  of  ihii 
plexus  are  distributed  to  the  niembranous  part  of  the  septum,  whcro  thcyju^ 
arranged  in  small,  conical-shaped  bundles,  parallel  with  ono  anolhor.  The  fiU- 
ments  which  supply  the  apieal  portion  of  lae  lamina  spiralis,  am  coaductol  tv 
this  part  through  tho  tubulus  ceutralis  modioli. 


Organs  of  Digestion. 


Thb  Apparatus  for  Digestion  of  the  food  consists  of  the  alimeatary  canal, 
and  of  certain  accessorv  organs. 

The  Alimentary  Canal  ta  a  musculo-membranous  tube,  about  thirty  feet  in 
length,  extending  from  the  mouth  to  the  anus,  nnd  lined  throughout  its  entire 
extent  by  mucous  membrane.  It  baa  received  difterent  names  in  the  various 
parta  of  its  course:  at  its  commencement,  the  mouth,  we  tiud  provir^ion  tuade 
for  the  meehanical  division  of  ilio  Pood  (msisticalion),  and  for  its  admixture  with 
a  fluid  secreted  by  the  salivary  glands  (insalivatioii) ;  beyond  this  arc  the  organs 
of  deglutition,  the  pharynx  and  the  cesophagus,  which  convey  the  food  into  that 
part  of  the  alimentary  canal  (the  stomach)  in  which  the  principal  chemical 
changes  occur;  in  the  stomach,  the  reduction  aud  solution  of  the  food  take 
place;  ia  ihc  small  intestines,  the  nutritive  principles  of  the  food  (the  chyle), 
by  its  admixture  with  tlie  bile  and  pancreatic  fluid,  arc  separated  from  that 
portion  whiub  passes  iuti>  the  large  iutc^tine,  moal  of  which  is  e^spcUud  from 
the  system. 


Mouth. 
Pharynx. 

(Esophagoa. 
Stomach. 


Teetb. 


Alimentan/  Canal. 
Small  intestine 

Large  intestine 
Accessory  Organs, 


(  Parotid. 
Salivary  glands  I  Submaxillary. 
( Sublingual. 

.    The  Moctth. 


i  Duodenum. 
-'  Jejunum. 
f  Ileum. 
I  Caecum. 
-'  Colon. 
(  Rectum. 


Liver. 

Pancreas. 

Spleen. 


The  Mouth  (Fig.  884)  is  placed  at  the  commencement  of  the  alimentary  canal ; 
it  is  a  nearly  uval-shaped  cavity,  in  which  the  mastication  of  the  feud  takes 
place.  It  is  bounde<i,  in  front  by  the  lips;  laterally,  by  the  cheeks  and  Ibe 
alveolar  processes  of  the  upper  and  lower  jaw;  above,  by  the  bard  palate  ami 
teetb  of  the  upper  Jaw ;  below,  by  the  tongue,  and  by  the  mucous  membrane 
stretched  between  the  under  surface  of  that  organ  and  the  inner  surface  of  tlie 
jaws,  and  by  the  teeth  of  the  lower  jaw ;  behind,  by  the  sotl  palate  and  fauces. 

The  mucous  membrane:  lining  the  mouth,  is  continuous  with  the  integument 
at  the  free  margin  of  the  lips,  and  with  the  muoous  lining  of  the  fauces  behind ; 
it  is  of  a  rose-piuk  tinge  during  life,  and  ver^'  thick  where  it  covers  the  hard 
parts  bounding  the  cavity. 

The  Lips  are  two  fleshy  folds,  which  surround  the  orifice  of  the  mouth,  formed 
externally  of  integument,  nnd  inicrnally  of  mucous  membrane,  between  which 
is  found  the  Orbicularis  Oris  muscle,  the  coronary  vessels,  some  nerves,  areolar 
tissue,  and  Fat,  and  numerous  small  labial  glands.  The  inner  surface  of  each 
lip  is  connected  in  the  middle  line  to  the  gum  of  the  corresponding  jaw  by  a 
fold  of  mucous  membrane,  t/t^/ramum  laitii  superioris  and  tj^erioria^  the  former 
being  the  larger  of  the  two. 

The  lahuit  <jlajvls  arc  situated  between  the  mucous  membrane  and  the  Orbi 
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ciilaris  Oris,  round  the  oritice  of  the  mouth.  Thev  are  rounded  in  form,  %l.__ 
the  size  of  arnall  pens,  their  ducts  opeumg  hy  small  orifices  ujwn  the  moootu 
membrane,     la  structure,  they  resemble  the  oilier  salivary  glands- 

Tho  Vhreks  form  the  sides  of  the  face,  aud  are  coattououa  in  front  with  ibe 
lips.  They  are  composed,  externally,  of  integument;  internally,  of  noaiiu 
membrane,  and  between  the  two,  of  a  muscular  stratum,  b&iides  a  large  quo- 
lity  of  fat,  areolar  tissue,  vessels,  nerves,  and  buccal  glands. 

The  inncom  mcmhranc  lining  the  check,  is  reflected  aboTe  and  beloimpoQ 
the  gums,  and  is  enntiniioua  behind  witli  the  lining  membrane  of  the  »o(l  paule. 
Opposite  the  second  molar  tooth  of  the  upper  javr  is  a  papilla,  the  summit  of 
which  presents  the  ajiertiire  of  the  duct  of  the  parotid  gland.  The  priiKiptl 
muacle  of  the  cheek  is  the  Buccinator;  but  several  other  muscles  enter  iuo 
its  formation  ;  viii.,  the  Zygomatici,  Musscter,  and  Pliuysraa  Myoidcd. 

Fig.  384.— Seclioual  Viow  of  Iho  S'o«e,  Moulh,  I'Iiur>'&x,  &c 
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The  bfiecat  ghnda  are  placwl  between  the  mucous  membrane  and  BuccinaW 
muscle;  they  are  similar  in  structure  to  the  labial  gUiml.s  but  smaller.  Tvc 
or  three,  of  larger  size  than  tlio  rent,  are  placed  between  tho  MasseterandBuO' 
oinator  muscles ;  their  ducts  open  into  the  mouth,  opposite  the  last  molar  lootli. 
They  are  called  molttr  glamls 

The  0nnt9  are  composed  of  a  dense  fibrous  timue,  o1o«e1y  connected  to  the 
periosteum  of  the  alveolar  processes,  and  surrounding  the  necks  of  the  iecta. 
Thev  are  covered  by  smooth  and  vascular  niucoua  membrane,  which  is  !»• 
niarkable  for  ita  limited  acnsihility.  Around  tho  necks  of  the  teeth,  this  tatttt 
brane  presents  numerous  tine  papillre;  and  from  this  point  it  is  reflected 
the  alveolus,  where  it  is  continuous  with  the  periosteal  membrane  lining 
oavitY. 


pP  The  temporary  te«ih  are  twenty  in  cumlier ;  four  lacisors,  two  canine,  and 
four  molars,  in  each  jaw. 

The  [jcrmanent  teeth  are  thirty-two  in  number;  four  incisors,  two  centrftl 
and  two  lateral,  two  cuniiiQ,  four  bicus^ptds,  and  six  mulnna,  in  each  jaw. 

Oerteral  diaractcra.     Eaob  tooth  uonsiata  oftliree  portions;  the  crown  or  boJVi 
projectins;  above  the  gum  ;  the  root,  or  fang,  entirely  concealed  within  tliealvo- 
I     olus ;  anil  Ibe  neck,  the  constricted  portion  between  the  other  two. 

The  roote  (^  (/«  (ce//j  are  finnly  implanted   within  the  alveoli;  these  depres- 
[     sions  are  lined  with  periosteum,  which  is  reflected  on  to  the  tooth  at  the  point 
of  the  fang,  and  covers  it  a^  fur  as  the  neek.     At  ihe  margin  of  the  alveolus, 
tho  periosteum  becomes  continuous  with  the  fibrous  struciure  of  the  gums. 

Pbrmakext  Tkkth. 

Tlie  Tneianrsy  or  cutting  teeth,  are  so  named  from  their  presenting  a  sharp, 
catting  edgo,  adapted  for  cutting  tho  food.  They  are  eight  in  number,  and 
form  tlie  four  front  teeth  in  each  jaw. 

Tlie  cr'jten  is  directed  vertically,  is  wedgolike  in  form,  being  bevelled  at  the 
expense  of  its  posterior  surface,  so  as  to  lerminate  in  a  sharp,  horizontal  cut- 
ting eilge,  which,  before  being  subject  to  attrition,  presents  ttirco  timall  promi- 
nent points.  It  is  convex,  smooth,  and  highly  polishpd  in  front;  slightly 
concave  behind,  where  it  is  frequently  marked  by  slight  longitudinal  furrows. 

The  neck  ia  coostrictod. 

Tho  /(tn/j  is  Itmg,  single,  conical,  transversely  flattened,  thicker  before  than 
behind,  and  slightly  grooved  on  each  side  in  the  longitudinal  direction. 

The  tTicisora  of  the  uj>jier  jaw  are  altogether  larger  and  stronger  tbun  those 
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of  the  lower  jaw.  They  nre  directed  obliquely  downwards  and  forwards.  Tlie 
two  ueiitnil  onus  arc  larger  than  the  two  lateral,  and  their  freo  edees  are  sharp 
and  chisel-likCf  being  hovelled  ac  the  expense  of  their  posterior  oogu:  the  root 
is  more  rounded. 

The  incisors  of  (he  lower  jaw  are  smaller  than  the  upper;  the  two  central  otwa 
are  smaller  than  the  two  lateral^  and  are  the  sinnllesl  of  nil  the  inciKor  te^th. 

The  Canine  Teeih  {cttspidatt)  are  four  in  number,  two  in  the  "pper  and  two  la 
the  lower  jaw  j  one  being  placed  behind  each  lateral  incisor.  T  hey  are  larger 
:ind  stronger  than  the  incisors,  especially  the  root,  which  sinks  deeply  into  ihd 
jaw,  and  causes  a  wull-inarked  prominence  upon  its  Kurface. 

The  croiLiv  is  large  ami  conical,  very  convex  in  front,  a  liulu  hollowed  am) 
uneven  posteriorly,  and  tapering  to  a  blunted  point,  or  cusp,  which  ri»e<  abov« 
the  level  of  the  other  teeth. 

The  root  \s  sinelc,  hut  longer  and  thicker  than  that  of  the  ioctsora,  conical  in 
form,  compressed  laterally,  and  marked  by  a  glipht  groove  on  each  Kide. 

The  upjicr  canine  te:'t}i  (vulgarly  called  eyeteetli)  are  larger  and  longer  tlijui 
the  two  lower,  and  situated  a  little  behind  them. 

The  hwir  canin-;  tevth  are  placed  in  front  of  the  upper,  so  that  their  eummiti 
correspond  to  the  interval  betvrcca  the  upper  canine  tooth  and  the  nc-ighbortiig 
inciflor-s  on  each  side. 

Thy  Bicuspid  7Wl/t  (small,  or  false  molars),  arc  eight  in  number,  four  in  eadt 
jaw,  two  being  placcil  immtrdiatoly  behind  each  of  the  canine  teeth.  Tbey  an 
smaller  and  shorter  than  the  canine. 

The  crown  is  compressed  from  without  inwards,  and  sunnountcd  by  tvo 
pyramidal  eminenoes,  or  cusps,  separated  by  a  groove,  hence  their  name,  luent- 
piiiate.    The  outer  of  these  cusps  u  larger  and  more  prominent  thao  Uie  inntr. 

The  neck  is  oval. 

The  }voi  is  generally  single,  compressed,  and  presents  a  deep  groove  on  each 
ude,  which  inditiatea  u  tendency  in  the  root  to  become  double.  The  apex  ii 
generally  bifid. 

The  upjvr  btcitspida  are  larger,  and  present  a  greater  tendency  to  the  divisioa 
of  their  roots  than  the  lower:  this  is  especially  marked  in  the  second  upper 
bicuspid. 

The  Molar  Teeth  (muUicuspidati,  true,  or  large  molar?)  are  the  Iargn.st  of  the 
permanent  set,  and  are  adapted,  from  the  great  breadth  of  iheir  crowns,  for 
grinding  and  pounding  the  food.  They  are  twelve  in  number,  six  iu  each  jaw, 
three  being  placed  behind  each  of  the  posterior  bicuspids. 

The  eraten  h  nearly  cubical  in  form,  rounded  on  each  of  its  Intenil  surface*, 
flaltencd  in  front  and  behind;  the  upper  surface  being  surmounted  by  fovt 
or'five  tuberclas,  or  cusps  (four  in  the  upper,  five  in  tho  lower  molam),  sept- 
rated  from  each  (►thcr  by  a  crucial  depression,  hence  their  name,  muUimfpi^wi 

The  neck  is  di&tinot,  largo,  and  rounded. 

The  root  is  subdivided  into  from  two  to  five  fangs,  each  of  whioh  presents  aa 
.  aperture  at  its  summit. 

The  Jlrtt  vmlar  to^ith  is  the  lareest  and  broadest  of  all ;  its  crown  has  usuall; 
five  cusps,  three  outer  and  two  inner.  In  the  upper  jaw,  the  root  consi^tstf 
three  faugs.  widely  separated  from  one  another,  two  Wing  external,  the  oilier 
internal.  The  latter  is  the  largest  and  the  longest,  slightly  grooved,  and  sonfr 
times  bifid.  In  the  lower  jaw,  the  root  consists  of  two  fangs,  one  beinjt  plaeeJ 
in  frout,  the  other  behind :  they  are  both  corapresse"!  rp>m  before  baukwaid^ 
and  grooved  on  their  contiguous  faces,  indicating  u  tendoncy  to  divisioo. 

The  second  motar  is  a  Ultle  smaller  than  the  first. 

The  crown  has  four  cusps  in  the  upper,  and  five  in  the  jowcr  Jaw. 

The  root  has  three  fangA  in  the  upper  jaw,  and  two  iu  ihe  lower,  the  ohanden 
of  which  are  similar  to  the  preceding  tooth. 

The  thirtl  molar  tooth  is  called  the  witflom  tooth  {den*  aapirfitiw\  &om  its  laU 
appearance  through  the  gum.  It  is  smaller  than  the  othero,  and  iiji  axis  ii 
direeled  inwards. 
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The  crown  is  small  and  rounded,  and  furnished  witli  tlircc  tubercles. 

The  root  is  generally  single,  short,  conical,  slightly  curved,  and  grooved  ao 
as  to  present  traces  of  a  subdtvigiou  into  ttireu  fangs  in  the  upper,  aud  two  in 
tlio  lower  jaw. 

TKMPORAnv  Tektii. 

The  Temporary,  or  Milk  Teeth,  are  smaller,  but  resemble  in  form  those  of 
the  permanent  set.  The  binder  of  the  two  temporary  molars  is  the  liirgost 
of  afl  the  milk  leetli,  and  is  succeeded  by  the  second  permanent  bicuspid.  The 
first  upper  molar  lias  only  three  cusps,  two  external,  one  internal :  the  second 
upper  molar  has  four  ou^spa.    Tho  lirst  lower  molar  has  four  uuspa:  the  swond 

Pig.  386.— The  Tetnpomry.  or  MllV  Teeth.     Kxlortml  View. 
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lower  molar  has  five.  The  fangs  of  lite  temporary  molar  teeth  are  smaller,  and 
more  diverging  than  those  of  the  permanent  set:  but,  in  other  respects,  bear  a 
strong  roscmblauco  to  ihera. 

Strxtclun.  On  making  a  vertical  section  of  a  tooth  (Fig.  887),  a  hollow  cavity 
will  be  found  in  the  interior.  This  cftvity  U  situated  at  the  base  of  the  crown, 
and  13  continuous  with  a  canal  which  traverses  the  ceritro  of  each  fan";,  and 
opens  by  a  minute  orifice  at  its  extremity.  The  shape  of  the  cavity  corre- 
S|>onda  somewhat  with  that  of  the  touth  :  it  forms  what  ip  called  the  nulj}  eavity^ 
and  contains  a  so!^,  highly  vascular,  and  sensitive  substance,  the  rtetital  pulp. 
The  pulp  is  richly  supplied  with  vessels  and  nerves,  which  enter  tho  cavity 
throui^h  the  small  apertures  at  the  point  of  each  fang. 

The  ftolid  [wrlion  of  the  tooth  conaials  of  three  distinct  structures,  via.,  ivory 
(tooth-bone,  or  dentine),  which  forms  the  larger  portion  of  the  tooth ;  enamel, 
which  covers  the  expcsed  part,  or  crown;  and  the  cortical 
sabstanec,  or  eemcnt  {rrusia  jifiroaa),  which  is  disposed  as  a 
chin  layer  on  the  surface  of  the  fang. 

The  /iforv,  or  Dentine  (Fig.  388),  forma  tho  principal  mass 
of  ft  tooth:  in  its  central  part  is  thecaviiy  inclosing  the  pulp. 
It  is  a  modification  of  the  osseous  tissue,  from  which  it  dilVerf), 
however,  in  Btruclnre  and  ehemioal  conijiosition.  On  exumi- 
nation  with  the  microscope,  it  is  seen  to  consist  of  a  number 
of  minute  wavy  and  branching  tubes,  having  distinct  parietes. 
They  are  called  the  denial  lubuli,  and  are  imbedded  in  a  dense 
homogeneous  substance,  the  int^tubvlar  tiigtte. 

The  dental  tubuli  are  placed  parallel  with  one  another,  and 
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0|>cn  at  their  inner  cnd>!  into  tlic  pulp  cavity.  Tbcy  pursae  a  wnvj  snd  ui» 
lating  course  cowards  tlic  periphery.  The  direction  of  th&tc  tubea  vuies;  Umj 
are  vertica.1  in  the  upper  portion  of  the  crown,  obliqiH 
in  the  neck  and  upper  [ian  of  the  root,  and  towanU  lh« 
lower  part  of  llie  root  they  are  inclined  downwards 
Tho  lubuli,  at  their  commencement,  are  alxjut  i^ifOr 
an  inch  in  diameter;  in  their  course  they  divide  and 
subdivide  dicbotomously,  so  as  to  give  to  the  cut  surfan 
or  the  dentine  a  atrintcd  appearance.  From  tho  sidei 
of  the  tubes,  especially  in  the  fang,  ramifications  of  ex- 
treme minutene.'i.s  nro  given  off,  which  join  together  n 
loops  in  theintertubiitiir  substance,  or  terminate  incBaD 
dilaiatious,  from  which  branches  arc  given  ortl  NerlT 
the  periphery  of  tho  dentine,  tho  finer  rumifications  of 
the  tubuli  terminate  in  a  somewhat  similar  manner.  In 
the  fang,  these  ramifications  occasiounlly  pasa  into  tin 
crusta  petrosa.  Tlio  denial  tubnli  have  ooinparatirelj 
thick  walla,  and  contain,  according  to  Mr.  Tonic*,  slco- 
der  cylindrical  prolongations  of  the  pulp-tissae. 

The  iniertubular  substance  is  tranhil  ucunt,  finely  graoo- 
lar,  and  coutains  the  chief  part  of  tho  earthy  matter  of 
the  dentine.  After  the  earthy  matter  has  been  reniovod, 
by  steeping  a  tooth  in  weak  acid,  the  animal  basu  n- 
maining  ia  described  by  Uente  as  consisting  of  biu»dl« 
of  pale,  granular,  (lattennd  fibres,  running  parallel  with 
the  tubes;  but  by  Mr.  Nasmyth  as  con.ii.iting  of  a  maa 
of  brick-flbapcd  cells  surrounding  the  tubules.  By  Czermak  and  Mr.  SiUtcr  it  k 
supposed  to  consist  of  laniiDse  which  ran  parallel  with  the  pulp  cavity,  ootm 
the  direction  of  the  tube^ 

Chemical  Comyosidon.  According  to  Bcrzelins  and  Bihrn,  dentine  connstsof 
28  )>art8  of  animal,  and  72  of  earthy  matter.  The  aninml  injiiter  is  resolvahle 
by  boiling  into  gelatin.  The  earthy  matter  consists  of  phosphate  of  lime,  car- 
bonate of  lime,  a  trace  of  fluoride  of  calcium,  phosphate  of  magneaift  and  other 
salts. 

The  Enamel  is  the  hardest  and  most  compact  part  of  a  tooth,  and  forms  a  thla 
crust  over  the  exposed  part  «r  the  crown,  as  far  as  the  commeDcement  of  tbe 
fang.  It  is  thickest  ou  the  grinding  surface  of  tho  crown,  until  wum  away  bv 
Attrition,  and  becomes  thinner  towards  the  neck.  It  consists  of  n  congeries  of 
minute  hexagonal  rods.  Tber  lie  parallel  with  one  another,  resting  by  one 
extremity  upon  the  dentine,  which  presents  a  number  of  minute  depres«ons  for 
their  reception;  and  forming  tlic  free  surface  of  the  cmwn  by  the  otborextro- 
mi^.  Thctic  fibres  are  directed  vertically  on  the  summit  of  the  crown,  horixHh- 
tally  at  the  sides;  they  are  about  tho  ^s'ot  ofan  inch  in  diameter,  and  pimae 
a  more  or  ]««»  wavy  course,  which  gives  to  the  cut  surface  of  tho  eominol  Ibe 
appcanincQ  of  a  »ones  of  concentric  lines. 

Kumerous  minute  intorsiiccs  intervene  between  the  enamel-fibres  near  tb«r 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluitts  frao 
ihe  dentinal  tubuli  into  the  substance  of  the  enamel.  The  enamel-rovls  oooai* 
of  solid  hexagonal  or  four-aided  prisms,  connected  by  their  surfaces  and  «>di, 
and  filled  with  calcareous  matter.  If  the  latter  is  removed,  by  weak  aoid,  ftma 
newly -formed  or  growing  enamel,  it  will  be  found  to  present  a  network  of  doli- 
cate  prismatic  cells  of  animal  matter. 

Chemical  Qnnpositi'tn.    Accortling  to  Bibra,  enamel  conaiGts  of  9Q^  pereait. 

of  earthy  matter,  and  3.5  per  cent  of  animal  matter.    The  earthy  matter  eoonrti 

of  phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  lime,  plwl- 

phatc  of  magnesia,  and  other  salbt. 

Tbe  Conical  St^tancc^  or  Ctment  (crusta  petrosa),  ia  disp<»ed  as  a  thtn  layer 
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on  the  TooU  of  tlic  teeth,  from  the  termination  of  the  enamel,  as  far  ns  the  Apex 

of  the  fang,  where  it  is  usually  very  thick.    In  structure  and  ehemJcal  cotnpo.-M- 

lion,  it  ntsetubles  boue.    It  contains,  sparingly,  the  lacanai  and  caualiculi  wuiuh 

cbaracturiae  true  bone:  the  lacuna:  placed  near 

the  surface   have  the  canaliculi   radiating  from 

the  side  of  tbu  lucunte  tuwarda  the  periodontal 

membrane;  and   those  more  deeply  placed,  join 

with  the  adjacent  dental  tubuli.    In  the  thicker 

nortioiui  of  the  orui^ta  petrofta,  the  lamellae  and 

Haversian  canalti  peculiar  to  bone  arc  also  found. 

All  age  advances,  the  cuineut  iocreases  iu  thick-  f 

nesfl,  and  gives  rise  to  those  bony  growths,  or  ex- 

ostoscs,  so  common  in  the  teeth  of  the  aged ;  the 


Dcvclopmcnl  of  lie  Teeth. 
Fif.  389. 


pulp  cavity  becomes  also  partially  Qlled  up  by  a 
hard  substance,  intermediate  in  structure  between 
dentine  and  bono  {osteo-iiienUtie,  Owen ;  seeomlary 
dentins,  Tome»j).  It  appears  to  be  formed  by  a 
slow  conversion  of  the  dental  pulp,  which  shrinks, 
ur  eveu  diaappear^. 

Dbvelopmknt  op  the  Teeth.  (Figs.  889  to  394 ) 

According  to  the  observations  of  Arnold  and 
Goodsir,  thetcclharc  flevclaped  from  the  mucous 
membrane  covering  the  edges  of  the  maxilliiry 
arches.  About  the  sixth  week  of  fcetal  life  \\f"\g. 
db9),  the  mucous  membrane  covering  the  edge 
of  tlie  upper  jaw  preacnta  a  semicircular  depres- 
sion or  groove :  this  is  the  prtmitivedental  groove 
(Goodsir),  from  the  floor  of  whicb  the  germs  of 
the  ten  deciduous  or  milk-teeth  are  developed. 
The  germ  of  each  tooth  is  formed  by  a  conical 
elevation  or  papilla  of  mucous  membrane  (Fig. 
890)  which  con;stitutes  the  nidimentary  pulp  of 
a  milk-tooth.  The  germs  of  the  milk-teeth  make 
their  appcaninco  in  the  following  order:  at  the 
seventh  week,  the  germ  of  the  first  molar  of  the 
upper  jaw  appears;  at  the  eighth  week,  that  for 
the  canine  tooth  is  developed ;  the  two  incisor 
papillie  appear  about  the  ninth  week  (the  central 
preceding  the  lateral);  lastly,  the  second  molar 
papilla  is  seen  at  the  tenth  week,  behind  the  an- 
terior molar.  The  teeth  of  the  lower  jaw  appear 
rather  later,  the  6rst  molar  papilla  being  only 
jast  visible  at  the  seventh  week ;  and  the  tenia 
papilla  not  being  developed  before  the  eleventh 
week.  This  completes  the  Srst  or  papillary  stage 
of  their  development. 

The  dental  gruovo  now  becomes  contracted, 
its  margins  thickened  and  prominent,  and  the 
groove  is  converted  into  follicles  for  the  recep- 
tion of  the  papitlie,  by  the  growth  of  membranous 
septa,  which  pass  across  the  groove  between  its 
borders  (Fig.  391).  The  follicles  by  this  means 
become  the  alveoli,  lined  by  periosteum,  from 
the  bottom  of  which  the  process  of  the  mucous 
membrane  of  the  gum  rises,  which  is  the  germ 


Fig.  391. 


Pig.  392. 
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of  the  future  tooth.  The  follicle  for  the  first  molnr  is  completo  about  the  tentli 
week ;  the  canine  follows  next,  succeeded  by  the  follicles  for  the  incisors,  which 
arc  completed  about  the  oleveatb  or  tweltth  wuek ;  aud,  histly,  the  follicle  of 
the  posterior  molar  is  completed  about  the  fourteenth  week.  These  chaugca 
constitute  the  second  or  follicular  stage. 

About  the  thirteenth  week,  the  |mpillro  begin  to  grow  rapidly,  project  from 
the  follicles,  and  assume  a  form  correspond! tig  with  that  or  the  future  tixib; 
tlie  follicles  soon  buuoroe  deeper,  nud  from  iheir  murgius  small  mciubraiiuw 
processes,  or  opercula,  are  devclop<xi,  wliicli,  meeting,  unite  and  form  a  lid  to 
tbe  now  closed  cavity  (Fig.  302).  These  processes  correspond  in  Bhu|ie  to  lb« 
form  of  the  crown  of  the  tooth,  and  in  number  to  the  tubercles  on  itn  surCux. 
The  follicles  of  the  incisor  teeth  bare  two  operculn,  the  canine  three,  and  ik« 
molars  four  or  6ve  each.  The  follicles  are  thus  converted  into  dental  sacs,  asd 
the  contained  pnpillie  become  pulpii.  The  lipH  of  the  dental  groove  graduallj 
advance  over  the  follicles  from  behind  forwards,  and,  uniting,  gradually  ohlile- 
rate  it.  This  completes  the  third  or  saccular  aia^Uj  whiuh  takes  place  aooui  tbe 
end  of  the  fiftcenin  week.  '  ' 

The  deep  portiuu  of  tbe  primitive  dental  groove  is  now  closed  in ;  Lut  tbe 
inoro  superficial  ]>ortion,  ncnr  the  surface  of  the  gtun,  still  remains  o|>«n:  itii 
called,  by  Mr.  Good-nir,  the  seccinJary  dental  groove;  from  it  are  devcIo(>rft  lire 
ten  anteriur  permaneut  teeth.  About  the  fourteenth  week,  certain  luoatod 
depressions  are  formed,  one  behind  each  of  the  sacs  of  the  rudimentary  millt* 
teeth.  They  are  ten  in  number  in  each  jaw,  and  are  formed  .vucccssiveljr  frwB 
before  backwards;  they  are  tbe  rudimentary  folUcleii  of  the  four  permanent 
incisors,  the  two  canine,  and  the  four  bictinpids.  As  the  secondnrv  dfiiuil 
groove  closes  in,  the  follicles  become  closed  cavities  of  reserve  (I'ig.  yy2).  Tbo 
cavities  soon  elongate,  and  recede  from  the  surface  into  the  substance  of  ih« 
gum,  behind  the  sncs  of  the  deciduous  teeth,  and  a  papilla  projooiii  from  Uw 
bottom  of  each,  which  is  the  germ  of  the  permanent  tooth ;  at  the  same  time, 
one  or  more  oper^-ula  arc  developed  from  the  sides  of  the  cavity;  and  ihwe 
uniting,  divide  it  into  portions;  the  lower  portion  containing  the  papilla  of  tbe 
permanent  tooth,  the  upjtur  n.-irrower  portion  becoming  gradually  contracted  ia 
the  same  way  that  the  primitive  dental  groove  was  oblitermted  over  lh«  aacsof 
the  deciduous  teeth  {Vh^.  393). 

The  six  posterior  pernmnent  teeth  in  each  jaw,  three  on  each  side,  ariw  from 
successive  cxtensioiu*  backwards  of  the  K-tck  part  of  the  primitive  dental  proove. 
During  the  fourth  month,  that  portion  of  tho  dental  groove  which  lies  befainl 
tbe  last  temporary  molar  follicle,  remains  open,  and  from  it  is  developed  the 
papilla,  tho  rudiment  of  tbe  first  permanent  molar.  The  follicle  in  which  it  is 
contained  becomes  closed  by  ita  operculum,  aud  tbo  upper  })art  of  the  nor* 
formed  sac  elongates  hnckwards  to  form  a  cavity  of  reserve,  in  which  ibe  pspilb 
of  the  second  permanent  molar  appears  at  the  seventh  month  after  binh.  AUer 
a  con.'^ide ruble  interval,  during  which  the  saos  of  the  first  and  sectmd  |>ennAf>fni 
molars  have  considerably  increascil  in  size,  the  remainder  of  the  cavitr  of  (*• 
servo  presents  for  the  last  tiuiu  a  Hcries  of  changes  similar  to  tho  prcc«rding,  shd 
gives  rise  to  the  sac  and  papilla  of  tho  wisdom-tooth,  which  appears  at  theaxib 
year. 

Growth  of  Vie  TeeUt.  As  soon  as  the  dental  sacs  are  formed  br  the  elosrng 
in  of  the  follicles,  they  gradii-illy  enlarge,  as  well  as  their  cont/nned  papillic 
hlach  sac  consists  of  two  layers:  an  internal,  highly  vascular  hiyer  linod  by 
epithelium;  and  an  external  or  areolo-fibrous  membraoo,  analogous  to  the 
corium  of  the  raucous  membrane. 

The  tletUal  pulpt  boon  become  moulded  to  the  form  of  the  future  teeiit,  km 
are  adherent  by  their  bases  to  the  bottom  of  the  dental  sacs;  in  the  ■  -  ':)>< 
molars  the  ha-^e  of  the  pulp  is  divided  into  two  or  more  portionn,  w  u 

tho  future  fangs.  During  the  fourth  or  fifth  montli  uf  fuatal  life,  a  ihiu  laiaiii* 
or  cap  of  dentine  is  formed  on  the  most  prominent  point  of  tbe  pulp  <if  all 
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milk-teeth.  In  the  incisor  and  canine  teeth,  this  newly-formed  lamina  has  the 
form  of  a  hollow  uone;  in  the  molar  teeth,  as  inany  separate  lamiuuj  are  founj 
as  there  arc  eminences  upon  iis  crown.  These  lamiuaj  grow  at  the  cx)jeri8C  of 
the  pulp-substanuo,  increasing  in  breadth  by  a  growth  round  their  marfriiijn,  and 
in  thicknesa  by  a  similar  turmauoii  iu  itd  csubEiiauce;  the  separate  uuiius  (if  u 
molar  tooth)  ultimately  coalesce,  and  the  crown  is  compleioly  formed.  The 
pnip  now  becomes  couatriyted,  so  as  to  form  the  cervix;  and  the  remaining 
portion  becomes  narrow  and  elongated,  to  form  the  fang.  The  growth  of  den- 
line  takes  place  from  the  surface  lowanls  the  interior,  until  nothing  but  the 
small  pulp  eavitv  remains  in  the  centre  of  the  tooth,  communicating  by  the 
aperture  left  at  the  point  of  e.icli  fang  with  the  denial  vessels  and  nerves. 

As  soon  as  the  formation  of  tiie  dentine  has  commenced,  there  is  developed 
from  the  inner  wall  of  the  dental  sao  a  soft  pulpy  maw,  Ibo  enamel fir;/<in,  which 
IB  ultimately  united  to  iho  surface  of  the  dental  palp,  or  its  cap  of  dentine.  It 
oonsistv-t  of  a  mesh  of  fibres,  elastio  and  spongy,  containing  within  its  reticu- 
lations fluid  albumen;  and  at  the  point  of  junction  of  each  fibre,  a  transparent 
nucleus  is  visible.  The  surface  towards  the  dculinal  pulp  is  covered  by  a  layer 
of  elongated  nncloatcd  cells,  tho  enaiiiel  memhratie.  The  de|x)!Ulion  of  the 
enamel  takes  place  on  tho  outer  surface  of  tho  cap  of  dentine. 

The  ccmmium  appears  %*  be  formed  at  a  later  period  of  life,  by  the  periodontal 
membrane,  extending  from  tho  margin  of  the  enamel  downwards. 

Jirnpthn.  When  the  calcification  of  the  different  tissues  of  tho  tooth  issuflS- 
oiently  Jidvanced  to  enable  it  to  bear  the  pres.*mre  to  which  it  will  be  afterwards 
subjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  tho  gum. 
The  gum  is  absorbed  by  the  pressure  of  the  crown  of  the  tooth  against  it,  which 
is  itself  pressed  up  by  the  increasing  size  of  the  fang  (Fig.  804).  At  the  same 
time,  the  septa  between  the  dental  sacs,  at  first  fibrous  in  siruotiire,  ossify,  and 
constitute  the  alveoli;  these  Iirmly  embrace  the  necks  of  the  teeth,  and  afford 
them  a  solid  basis  of  support. 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and 
is  complete  about  the  end  of  the  second  year,  those  of  the  lower  jaw  preceding 
the  upper. 

Tho  periods  for  the  eruption  of  tho  temporary  set  are : — 

7tli  month,  ccntiul  incisors.  14th  to  20th  month,  canine. 

7ih  to  10th  month,  lateral  incisors,        18th  to3Gth  month,  posterior  molars. 

12th  to  14tb  month,  anterior  molars. 

Calcification  of  the  permanent  teeth  commences  a  little  before  birth,  and  pro- 
ceeds in  the  following  order  in  the  upper  jaw,  in  the  lower  jaw  a  liitio  earlier. 
First  molar,  five  or  six  months;  the  central  incisor  a  little  later;  lateral  inci- 
sors and  canine,  about  the  eighth  or  ninth  month;  Oic  bicnspids  at  the  second 
year:  second  molar,  five  or  six  years;  wi.sdom-tooth,  about  twelve  years. 

Previous  to  the  permanent  teeth  penetrating  the  gum,  tho  bony  partitions 
which  separate  their  sacs  from  the  deciduous  leeih  are  absorbed,  the  fangs  of 
the  temporary  teeili  disappear,  and  tho  permanent  teeth  becouio  placed  under 
the  loose  crowns  of  the  deciduous  teeth;  tho  latter  finally  become  detached, 
and  the  permanent  teeth  take  their  place  in  the  month. 

Tiio  eruption  of  the  permanent  teeth  lakcH  place  at  the  following  periods, 
the  teeth  of  the  lower  jaw  preceding  those  of  tho  upper  by  a  short  interval: — 

6J  years,  first  molars.  10th  year,  second  bicuspid. 

7ih  year,  two  midJIe  inci.-4orfl.  llth  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  year,  second  molars. 

8th  year,  first  bicuspid.  Hth  to  2Ut  year,  wisdom-teeth. 

The  Palatb. 

The  Palate  forms  tho  roof  of  the  mouth ;  it  consists  of  two  portions,  tho  hard 
palate  in  front,  the  soft  palate  behind. 
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The  hardpalale  h  bounded  in  front  and  at  the  sides  by  the  alveolar  archo 
and  gums;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covered  brt 
dense  structure,  formed  by  the  periosteum  and  mucous  membrane  of  the  momb, 
which  are  intimately  adherent  together.  Along  the  middle  line  is  a  linev 
ridge  or  raphe,  which  terminates  anteriorly  in  a  small  papilla,  corresponding 
with  the  inferior  opening  of  the  anterior  palatine  fossa.  This  papilla  receives 
filaments  from  the  naso-palatiiie  and  anterior  palatine  nerves.  On  either  »de 
and  in  front  of  the  raphe,  the  mucous  membrane  is  thick,  pale  in  color,  ind 
corrugated;  behind,  it  is  thin,  smooth,  and  of  a  deeper  color:  it  is  covered  with 
squamous  epithelium,  and  furnished  with  numerous  glands  (palatal  glands], 
which  lie  between  the  mucous  membrane  and  the  surface  of  the  bone. 

The  sn/t  palate  {velum  pemluhim  palati)  is  a  movable  fold,  suspended  from 
the  posterior  border  of  the  hard  palate,  and  forming  an  incomplete  septum 
between  the  mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  membnn^ 
inclosing  muscular  fibres,  an  aponeurosis,  vessels,  nerves,  and  mucous  glandi. 
When  occupying  its  usual  position  (i.  c,  relaxed  and  pendent),  its  anterior  sur- 
face is  concave,  continuous  with  the  roof  of  the  mouth,  and  marked  by  a  mediu 
ridge  or  raphe,  which  indicates  its  original  separation  into  two  lateral  hakes. 
Its  posterior  surface  is  convex,  and  continuous  with  the  mucous  membrane 
covering  the  floor  of  the  posterior  nares.  Its  upper  border  is  attached  to  the 
posterior  margin  of  the  hard  palate,  and  its  sides  are  blended  with  the  pharyni. 
Its  lower  border  is  free. 

Hanging  from  the  middle  of  its  lower  border  is  a  small  conical-shaped  pen- 
dulous process,  the  uvula;  and  arching  outwards  and  downwards  from  the  base 
of  the  uvula  on  each  side  are  two  curved  folds  of  mucous  membrane,  contain- 
ing muscular  fibres,  called  the  arches  or  pillars  of  the  soft  palate. 

The  a-iUerior  pillar  runs  downwards  and  forwards  to  the  aide  of  the  base  of 
the  tongue,  and  is  formed  by  the  projection  of  the  Palato-glossus  muscle, 
covered  by  mucous  membrane. 

The  posterior  pillars  ATG^  uea.'cev  to  each  other  and  larger  than  the  anterior; 
they  run  downwards  and  backwards  to  the  sides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palato-pharyngei  muscles,  covered  by  mucous  mem- 
brane. The  anterior  and  posterior  pillars  are  separated  below  by  a  triangular 
interval,  in  which  the  tonsil  is  lodged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sides  is  called  the 
isthmus  of  tlte faucet.  It  is  bounded  above  by  the  free  margin  of  the  palate: 
below,  by  the  tongue;  and  on  each  side,  by  the  pillars  of  the  soft  palate  and 
tonsils. 

The  mucous  membrane  of  the  soft  palate  is  thin,  and  covered  with  squamous 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tube, 
wliere  it  is  columnar  and  ciliated.  The  palatine  glands  form  a  continuous  layer 
on  its  posterior  surface  and  round  the  uvula. 

The  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer,  attached 
above  to  the  hard  palate,  and  becoming  thinner  towards  the  free  margin  of  the 
velum.     It  is  blended  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  muscles  of  the  soft  palate  are  five  on  each  side;  the  Levator  Palati,  Tea- 
sor  Palati,  Palato-glossus,  Palato-pharyngeus,  and  Azygos  Uvulae  (see  p.  S42). 

The  tonsils  {amy^dalce)  are  two  glandular  organs,  situated  one  on  each  side  of 
the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate.  They 
are  of  a  rounded  form,  and  vary  considerably  in  size  in  different  individuals. 
Externally,  the  tonsil  is  in  relation  with  the  inner  surface  of  the  Superior  Con- 
strictor, and  with  the  internal  carotid  and  ascending  pharyngeal  arteries,  and 
corresponds  to  the  angle  of  the  lower  jaw.  Its  inner  surface  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  numerons 
follicles  branch  out  into  the  substance  of  the  gland.  These  follicles  are  lined 
by  a  continuation  of  the  mucous  membrane  of  the  pharynx,  covered  with 
epithelium,  their  walls  being  formed  by  a  layer  of  closed  capsulen  imbedded 
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in  the  submucous  tissue.  These  capsules  nre  analogous  to  those  of  Foyer's 
glands;  tliej  uontain  a  thick  j^'ravish  .scurution. 

The  arterifa  supplying  the  tonsil  arc  the  dorwilis  linguae  from  the  lingual,  the 
ascending  palatine  and  tonsillar  from  the  facial,  the  ascending  pharyngcnl  from 
the  external  carotid,  and  the  descending  pahiiiiie  branch  of  the  internal  max- 
illarv. 

The  veins  terminate  in  the  tonsillar  plexuA,  on  the  outer  side  of  the  tonsil. 

The  nertKt  are  derived  from  the  ftf^h,  and  from  the  glosso-pknryngeal. 

The  Salivakv  Glands.    (Fig.  895.) 

The  principal  Salivary  Glnnds  communicating  with  the  mouth,  and  pouring 
their  secretion  into  its  cavity,  are  the  iwrolid,  subinaxiilary,  and  sublingua!. 

The  Parotid  ijUvy I,  «o  called  from  being  placed  tionr  the  ear  («•*■,  war;  ott, 
uTOf,  the  e/tr\  19  the  largest  of  the  three  salivary  glands,  varying  in  weighi  from 
half  an  ounce  to  an  ounce.  It  lies  upon  the  sfdeof  thofnce,  immediately  belovr 
and  ID  fVont  of  ihe  external  car.    Ii  is  limited  above  by  iho  zygoma ;  below, 
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by  the  angle  of  the  jaw,  and  by  an  imaginary  line  drawn  between  it  and  the 
Storno-mastoid  muscle;  posteriorly,  it  is  bounded  by  the  external  meatus,  the 
mastoid  process,  and  the  Stern o-maatoid  and  Digastric  muscles,  slightly  over- 
lappiog  the  former. 

Its  antfrior  atir/ace  is  grooved  to  embrace  the  posterior  margin  of  the  ramus 
of  the  lower  jaw,  and  advances  forwards  beneath  the  ramus,  between  the  two 
Pterygoid  muscles.  Its  outer  surface,  slightly  lobulated,  is  eovurod  by  the 
integument  and  fascia,  and  has  one  or  two  lymphatic  glands  resting  on  it.  Ita 
inner  surface  extends  deeply  into  the  neck,  by  means  of  two  large  prooessess 
one  of  which  dips  behind  the  atyloid  process,  and  projeals  beneath  the  mastoid 
process  and  the  Slemo-mastoid  muscle;  the  other  is  situated  in  front  of  the 
styloiil  process,  mid  passes  into  the  biick  ijart  of  the  glenoid  fossa,  behind  the 
articulation  of  the  lower  Jaw.     Imbedded   in   its  substance  is  the  external 
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carotid  artery,  which  ascends  behind  the  ramus  of  the  jaw ;  the  posterior  aari- 
cular  artery  emerges  from  the  glaud  behind;  the  temporal  arterv  above;  the 
transverse  facial  in  front;  and  the  internal  maxillary  winds  through  it  inwari*, 
behind  the  neck  of  the  jaw.  Superficial  to  the  external  carotid  is  the  trunk 
formed  by  the  union  of  the  temporal  and  internal  maxillary  veins;  a  branch, 
connecting  this  trunk  with  the  internal  jugular,  also  traverses  the  glaiul.  It  is 
also  traversed,  from  before  backwards,  by  the  facial  nerve  and  its  branches, 
which  emerge  at  its  anterior  border;  the  great  auricular  nerve  pierces  the  gland 
to  join  tlie  facial,  and  the  temporal  branch  of  the  inferior  maxillary  nerve  lies 
above  the  upper  part  of  the  gland.  The  internal  carotid  artery  and  interaa! 
jugular  vein  lie  close  to  its  deep  surface. 

The  duct  of  the  parotid  gland  (Steno's)  is  about  two  inches  and  a  half  in 
length.  It  opens  upon  the  inner  surface  of  the  cheek  by  a  small  orifice,  oppo- 
site the  second  molar  tooth  of  the  upper  jaw;  and  from  this  orifice  it  may  be 
traced  obliquely  for  a  short  distance  beneath  the  mucous  membrane,  and  tlience 
through  the  substance  of  the  Buccinator  muscle,  and  across  the  Masscter  toihe 
anterior  border  of  the  gland,  in  the  substance  of  which  it  commences  bv  nume- 
rous branches.  The  direction  of  the  duct  corresponds  to  a  line  drawn  across 
the  face  about  a  finger's  breadth  below  tlio  zy;j;oma,  from  the  hiwer  part  of  the 
concha  to  midway  between  the  free  margin  of  the  upper  lip  and  the  ala  of  the 
nose.  While  cro-ssing  the  Masi^eter,  it  receives  the  duct  of  a  small  detachctl 
portion  of  the  gland,  soda  -jinrnti'lia,  which  occasionally  exists  as  a  se|Kiratc 
lube,  just  beneath  the  zygomatic  arch.  The  parotid  duet  is  dense,  of  consider- 
abio  tliickuess,  and  its  canal  about  the  size  of  a  crow-quill;  it  consists  of  an 
external  or  fibrous  coat,  of  considerable  density,  containing  contractile  fibres, 
and  <)f  an  internal  or  mucous  coat,  lined  with  columnar  epithelium. 

Ve-fifh  arul  Nerves.  Thti  arten'es  supplying  the  parotid  gland  are  derived  from 
the  external  carotid,  and  from  the  branches  of  that  vessel  in  or  near  its  sub- 
stance. The  veiits  follow  a  similar  course.  Tlie  lympliatics  terminate  in  the 
superficial  and  deep  cervical  glands,  passing  in  their  course  through  two  or 
three  lymphatic  glands,  placed  on  the  surface  and  in  the  substance  of  the 
parotid.  The  nerves  are  derived  from  tlie  carotid  plexus  of  tlie  sv'inpatbetic, 
the  facial,  the  superficial  temporal,  the  auriculo  temporal,  and  great  auricular 
nerve-s. 

The  Submaxillar}/  tjland  ia  situated  below  the  jaw,  in  the  anterior  part  of  the 
submaxillary  triangle  of  the  neck.  It  is  irregular  in  form,  and  weighs  about 
two  drachms.  It  is  covered  by  the  integument,  Platysma,  deep  cervical  fascia, 
and  the  body  of  the  lower  jaw,  corresponding  to  a  depression  on  the  inner  sur- 
face of  that  bone;  and  lies  upon  the  Mylo-hyoid,  Ilyo-glossus,  and  Stylo-glossus 
muscles,  a  portion  of  the  gland  passing  beneath  the  posterior  border  of  the 
Mylohyoid.  In  front  of  it  is  the  anterior  belly  of  the  Digastric;  behind,  it  a 
scjiarated  from  the  parotid  gland  by  the  .stylo-maxillary  lijrament,  and  from  the 
suhlinj^ual  gland  in  front  by  the  Mylo-hyoid  muscle.  The  facial  artery  lioa 
imbedded  in  a  groove  in  its  posterior  and  upper  border. 

The  d'ict  of  the  suVjmaxilhiry  gland  (Wiiarton's)  is  about  two  inches  in 
length,  and  its  walls  are  much  thinner  than  those  of  the  parotid  duct.  It  opens 
by  a  narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  of  the  frajnum 
lingua;.  Traced  from  thence,  it  is  found  to  pass  between  the  sublingual  glaml 
and  the  Genio-hyoglossua  muscle,  then  backwards  and  outwards  between  the 
Mylohyoid,  and  the  Uyo-glossus  and  Genio-liyo-glossus  muscles,  and  beneadi 
the  gustatory  nerve,  to  the  deep  portion  of  the  gland,  where  it  commences  by 
numerous  branches. 

Vcs.ieli  and  Nerves.  The  arteries  supplying  the  submaxillary  gland  are 
branches  of  the  facial  and  lingual.  Its  vim  follow  the  course  of  the  arteries. 
The  nerves  are  derived  from  the  submaxillary  ganglion,  from  the  mylo-hyoi*l 
branch  of  the  inferior  dental,  and  from  the  sympathetic. 

The  Snhlin'ju'd  ijlawi  is  tlie  smallest  of  the  salivary  glands.    It  is  aitaated 
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beneath  tbe  mucous  membrane  of  the  floor  of  the  mouth,  at  the  side  of  the 
frsenum  linguse,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
^mphysis.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and 
weighs  about  a  drachra.  It  is  in  relation,  ahove^  with  the  mucous  membrane; 
below,  with  the  Mjlo-hyoid  muscle;  in  front,  with  the  depression  on  the  side 
of  the  symphysis  of  the  lower  jaw,  and  with  its  fellow  of  the  opposite  side; 
behind,  with  the  deep  part  of  the  submaxillary  gland;  and  internally,  with  the 
Genio-hyo-glosaus,  from  which  it  is  separated  by  the  lingual  nerve  and  Whar- 
ton's duct.  Its  excretory  ducts  (ductus  Hivintani),  from  eight  to  twenty  in 
number,  open  separately  into  the  mouth,  on  the  elevated  crest  of  mucous  mem- 
brane, caused  by  the  projection  of  the  gland,  on  either  side  of  the  frienum 
linguae.  One  or  more  join  to  form  a  tube  which  opens  into  the  Whartonian 
duct:  this  is  called  the  duct  of  Sartholine, 

Vessels  and  Herves.  The  sublingual  gland  is  supplied  with  blood  from  the 
Bublingual  and  submental  arteries.     Its  nerves  are  derived  from  the  gustatory. 

Structure.  The  salivary  are  conglomerate  glands,  consisting  of  numerous 
lobes,  which  are  made  up  of  smaller  lobules,  connected  together  by  dense  areo- 
lar tissue,  vessels,  and  ducts.  Each  lobule  consists  of  numerous  closed  vesicles, 
which  open  into  a  common  duct;  the  wall  of  each  vesicle  is  formed  of  a  delicate 
basement  membrane,  lined  by  epithelium,  and  covered  on  its  outer  surface  with 
a  dense  capillary  network.  In  the  submaxillary  and  sublingual  glands,  the 
lobes  are  larger  and  more  loosely  united  than  in  the  parotid. 

The  Pharynx. 

The  Pharynx  is  that  part  of  the  alimentary  canal  which  is  placed  behind  the 
nose,  mouth,  and  larynx.  It  is  a  musculo-membranous  sac,  somewhat  conical  in 
form,  with  the  base  upwards,  and  the  apex  downwards,  extending  from  the 
under  surface  of  the  skull  to  the  carotid  cartilage  in  front,  and  the  fifth  cervical 
vertebra  behind. 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and  broader  in  the 
transverse  than  in  the  antero-posterior  diameter.  Its  greatest  breadth  is  oppo- 
site the  cornua  of  the  hyoid  bone;  its  narrowest  point  at  its  termination  in  the 
oesophagus.  It  is  limited,  above,  by  the  basilar  process  of  the  occipital  bone; 
behw,  it  is  continuous  with  the  oesophagus;  posteriorly,  it  is  connected  by  loose 
areolar  tissue  with  the  cervical  portion  of  the  vertebral  column,  and  the  Longi 
Colli  and  Recti  Capitis  Antici  muscles;  anteriorly,  it  is  incomplete,  and  is 
attached  in  succession  to  the  internal  pterygoid  plate,  the  ptery go- maxillary 
ligament,  the  lower  jaw,  the  tongue,  hyoid  bone,  and  larynx;  laterally,  it  is  con- 
nected to  the  styloid  processes  and  their  muscles,  and  is  in  contact  with  the 
common  and  internal  carotid  arteries,  the  internal  jugular  veins,  and  the  eighth, 
ninth,  and  sympathetic  nerves,  and  above,  with  a  small  part  of  the  Internal 
Pterygoid  muscles. 

It  has  seven  openings  communicating  with  it »  the  two  posterior  nares,  the 
two  Eustachian  tubes,  the  mouth,  larynx,  and  oesophagus. 

The  posterior  nares  are  the  two  large  apertures  situated  at  the  upper  part  of 
the  anterior  wall  of  the  pharynx. 

The  two  Eustachian  tubes  open  one  at  each  side  of  the  upper  part  of  the 
pharynx,  at  the  back  part  of  the  inferior  meatus.  Below  the  nasal  fossce  is  the 
posterior  surface  of  the  soft  palate  and  uvula,  the  large  aperture  of  the  mouth, 
the  base  of  the  tongue,  the  epiglottis,  and  the  cordiform  opening  of  the  larynx. 

The  oesophageal  opening  is  the  lower  contracted  portion  of  the  phiirynx. 

Structure,  The  pharynx  is  composed  of  three  coats  :  a  mucous  coat,  a  mus- 
cular  layer,  and  a  fibrous  coat. 

The_^6rous  coat  is  situated  between  the  mucous  and  muscular  layers,  and  is 
called  the  pharyngeal  aponeurosis.  It  is  thick  above,  where  the  muscular  fibres 
Are  wanting,  and  is  firmly  connected  to  the  basilar  process  of  the  occipital  and 
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petrous  portion  of  tbe  temporal  bones.  As  it  descends,  it  diminishes  in  thick. 
nes.s,  anu  is  gradually  lost. 

Tbe  mucous  coat  is  continuous  with  that  lining  tbe  Eastachian  tubes,tbe  nana, 
the  mouth,  and  the  larynx.  It  is  covered  by  columnar  ciliated  epitheliam.u 
low  down  as  on  a  level  with  tbe  floor  of  thenares;  below  that  point,  it  is  of  tbe 
squamous  variety. 

Tbe  muscular  coat  has  been  already  described  (p.  340). 

T\io pharyngeal  glands  are  of  two  kinds:  the  simple,  or  compound  follicnlir, 
which  are  found  in  considerable  numbers  beneath  the  mucous  membnii^ 
throughout  tbe  entire  pharynx.;  and  tbe  racemose,  which  are  especiallv  name- 
rous  at  the  upper  part  of  the  pharynx,  and  form  a  thick  layer,  across  the  back 
of  the  fauces,  between  the  two  Eustachian  tubes. 

The  (Esophagus. 

The  (Esophagus  is  a  membranous  canal,  about  nine  inches  in  length,  extending 
from  the  pharynx  to  the  stomach.  It  commences  at  the  lower  border  of  the 
cricoid  cartilage,  opposite  the  fiflb  cervical  vertebra,  descends  along  the  front 
of  the  spine,  through  the  posterior  mediastinum,  passes  through  the  diaphragm, 
and,  entering  the  abdomen,  terminates  at  tbe  cardiac  orifice  of  the  stomieli, 
opposite  the  ninth  dorsal  vertebra.  The  general  direction  of  the  oesophagus  is 
vertical ;  but  it  presents  two  or  three  slight  curvatures  in  ita  course.  At  iU 
commencement,  it  is  placed  in  the  median  line  ;  but  it  inclines  to  the  led  side 
as  far  as  the  root  of  the  neck,  gradually  passes  to  tbe  middle  line  again,  and, 
Anally,  again  deviates  to  the  IcfY,  as  it  passes  forward  to  the  oesophageal  open- 
ing of  the  Diaphragm.  The  cesophagus  also  presents  an  antero- posterior  flex- 
ure, corresponding  to  the  curvature  of  the  cervical  and  thoracic  portions  of  tbe 
spine.  It  is  the  narrowest  part  of  the  alimentary  canal,  being  most  contracted 
at  its  commencement,  and  at  the  point  where  it  passes  through  the  Diaphragm. 

Relations.  In  the  neck,  the  ccsophagus  is  in  relation,  in  fronts  with  the  tracbcft; 
and,  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with  the 
thyroid  glaud  and  thoracic  duct ;  behiwl,  it  rests  upon  the  vertebral  column 
and  Longiis  Colli  muscle ;  on  each  side,  it  is  in  relation  with  the  common  carotid 
artery  (especially  tbe  left,  as  it  inclines  to  that  side),  and  part  of  the  lateral  ]obes 
of  the  thyroid  gland;  the  recurrent  laryngeal  nerves  ascend  between  it  and  tbe 
trachea. 

In  the  thorax,  it  is  at  first  situated  a  little  to  the  left  of  the  median  line;  it 
then  passes  across  the  left  side  of  the  transverse  part  of  the  aortic  arch,  and 
descends  in  the  posterior  mediastinum,  along  the  right  side  of  the  aorta,  nearly 
to  the  Diaphragm,  where  it  passes  in  front  and  a  little  to  the  left  of  the  artery, 
previous  to  entering  thu  abdomen.  It  is  in  relation,  in  front,  with  the  tracbea, 
the  arch  of  the  aorta,  the  left  bronchus,  and  the  posterior  surface  of  the  peri- 
cardium ;  behind,  it  rests  upon  the  vertebral  column,  the  Longus  Colli,  and  the 
intercostal  vessels ;  and  below,  near  the  Diaphragm,  upon  the  front  of  tbe  aortti; 
lateralli/,  it  is  covered  by  the  pIcureB  ;  the  vena  azygos  major  lies  on  the  right, 
and  the  descending  aorta  on  the  left  side.  The  pneumogastrio  nerves  descend 
in  close  contact  with  It,  tlie  right  nerve  passing  down  behind,  and  the  left  nerre 
in  front  of  it. 

Stirijical  Anatomy.— The  relations  of  the  (csophapiB  are  of  coosidenble  practicftl  ioteMitto 
the  surfreon,  as  he  is  frequently  re(|uired,  in  cases  or  stricture  of  this  tube,  to  dilate  the  w* 
by  a  bougie,  when  it  becomes  of  importance  that  the  direction  of  the  oeBopfaagus,  and  it«  v^ 
tioDs  to  Burroundin^  parts,  should  be  remembered.  In  coses  of  malignant  disease  of  the  0*0- 
phagns,  vhere  its  tissues  hare  become  softened  from  infiltration  of  the  morbid  depoeiLlh 
greatest  care  is  requisite  in  directing  the  bougie  through  the  strietored  part,  as  a  false  P***^ 
may  cosily  be  made,  and  the  instrument  may  pass  into  tbe  mediostinam,  or  into  one  or  toe  otMT 
pleural  cavity,  or  even  into  the  pericanliiim. 

The  student  should  also  remember  that  contraction  of  the  cesopbafpiB,  and  coB»e<iMn 
symptoms  of  stricture,  are  occasionally  produced  by  nn  aneurism  of  some  part  of  the  wrt* 
pressing  upon  this  tube.  It)  such  a  case,  the  passage  of  a  boogie  conld  only  haateii  the  bW 
issne. 
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It  occBsioDally  happens  that  a  forei^  body  becomes  impacted  in  tbe  cesopha^B,  which  can 
neither  be  brought  upwards  nor  moved  downwards.  "^Vhen  all  ordioar;  means  for  its  removal 
hitve  failed,  ezcisioa  is  the  only  reBonrce.  This,  of  coarae,  can  only  be  performed  when  it  is  not 
very  low  down.  If  the  foreign  body  is  allowed  to  remain,  extensive  infiammation  and  ulceration 
of  the  cesophagns  may  ensue.  In  one  case  with  which  I  am  acquainted,  the  foreign  body  nlti> 
nately  penetrated  the  intervertebral  sabstance,  and  destroyed  Ule  by  inflammation  of  the  mem- 
branes and  substance  of  the  cord. 

The  operation  of  cesophogotomy  is  thus  performed.  The  patient  beii^  placed  upon  his  back, 
with  the  head  and  shoulders  slightly  elevated,  an  incision,  about  four  inches  in  lenfcth,  should  be 
m-ide  on  the  left  side  of  the  trachea,  from  the  thyroid  cartilage  downwards,  dividing  tbe  skin  and 
Platysma.  The  edges  of  the  wound  being  separated,  the  Omo-hyoid  muscle,  and  the  fibres  of 
the  Bterno-hyoid  and  Sterno-thyroid  muscles,  mast  be  drawn  inwards ;  the  sheath  of  the  carotid 
vessels  being  exposed,  should  be  drawn  outwards,  and  retained  in  that  position  by  retractors  ; 
the  cesophagas  will  then  be  exposed,  and  should  be  divided  over  the  foreign  body,  which  shonld 
then  be  removed.  Great  care  is  necessary  to  avoid  wounding  the  thyroid  vessels,  the  thyroid 
{^and,  and  the  laryngeal  nerves. 

Structure.  The  cesophagus  has  three  coats :  an  external,  or  muscular ;  a 
middle,  or  cellular;  &na  an  iDternal,  or  mucous  coat. 

The  mttacular  coat  is  composed  of  two  planes  of  fibres  of  considerable  thick- 
ness, an  external  longitudinal,  and  an  internal  circular. 

The  longitudinal  fibres  are  arranged  at  the  commencement  of  the  tube,  in  three 
fasciculi :  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  posterior 
surface  of  the  cricoid  cartilage ;  and  one  at  each  side,  which  are  continuous  with 
the  fibres  of  the  Inferior  Constrictor ;  as  they  descend  they  blend  together,  and 
form  a  >iniform  layer,  which  covers  the  outer  surface  of  the  tube. 

The  circular  fihra  are  continuous  above  with  the  Inferior  Constrictor;  their 
direction  is  transverse  at  the  upper  and  lower  parts  of  the  tube,  but  oblique  in 
the  central  part. 

The  muscular  fibres  in  the  upper  part  of  the  cesophagus  are  of  a  red  color, 
and  consist  chiefly  of  the  striped  variety  ;  but  below,  they  consist  entirely  df 
the  involuntary  muscular  fibre. 

The  cellular  coat  connects  loosely  the  mucous  and  muscular  coats. 

The  mucous  coat  is  thick,  of  a  reddish  color  above,  and  pale  below.  It  is 
disposed  in  longitudinal  folds,  which  disappear  on  distension  of  the  tube.  Its 
surface  is  studded  with  minute  papillee,  and  it  is  covered  throughout  with  a 
thick  layer  of  squamous  epithelium. 

The  cesophageal  glands  are  numerous  small  compound  glands,  scattered 
throughout  the  tube ;  they  are  lodged  in  the  subcutaneous  tissue,  and  open 
upon  the  surface  by  a  long  excretory  duct.  They  are  most  numerous  at  the 
lover  part  of  the  tube,  where  they  form  a  ring  round  the  cardiac  orifice. 

The  Abdomen. 

The  Abdomen  is  the  largest  cavity  in  the  body,  and  is  separated,  below,  from 
the  pelvic  cavity  by  the  brim  of  trie  pelvis.  It  is  of  an  oval  form,  the  ex- 
tremities of  the  oval  being  directed  upwards  and  downwards ;  it  is  wider  above 
than  below,  and  measures  more  in  the  vertical  than  in  the  transverse  diameter. 

Boundaries.  It  is  bounded,  in  front  and  at  the  sides,  by  the  lower  ribs,  the 
Transversalis  muscle,  and  venter  ilii ;  behind,  by  the  vertebral  column,  and  the 
Psoas  and  Quadratus  Lumborum  muscles;  above,  by  the  Diaphragm;  below,  by 
the  brim  of  the  pelvis.  The  muscles  forming  the  boundaries  of  the  cavities 
are  lined  upon  their  inner  surface  by  a  layer  of  fascia,  differently  named  accord- 
ing to  the  part  to  which  it  is  attached. 

The  abdomen  contains  the  greater  part  of  the  alimentary  canal ;  some  of  the 
accessory  organs  to  digestion,  viz.,  the  liver,  pancreas,  and  spleen;  and  the 
kidneys  and  suprarenal  capsules.  Most  of  these  structures,  as  well  as  the  wall 
of  the  cavity  in  which  they  are  contained,  are  covered  by  an  extensive  and 
complicated  serous  membrane,  the  peritoneum. 

The  apertures  found  in  the  walls  of  the  abdomen,  for  the  transmission  of 
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structares  to  or  from  it,  are  the  umbilicus,  for  the  transmission  (in  the  foetns)of 
the  umbilical  vessels;  the  caval  opening  in  the  Diaphragm,  for  the  transmiffiion 
of  the  inferior  vena  cava;  the  aarlic  opening,  for  the  passage  of  the  aorta,  von 
azygos,  and  thoracic  dact ;  and  the  oesophageal  opening,  for  the  casophagua  ud 
pneumogastrio  nerves.  Below,  there  are  two  apertures  on  each  side ;  one  for 
the  passage  of  the  femoral  vessels,  and  the  other  for  the  transmission  of  the 
spermatic  cord  in  the  male,  and  the  round  ligament  in  the  female. 

Regions.  For  convenience  of  description  of  the  viscera,  as  well  as  of  refe- 
rence to  the  morbid  condition  of  the  contained  parts,  the  abdomen  is  artificisllj 
divided  into  nine  regions.  Thus,  if  two  circular  lines  are  drawn  round  tbe 
body,  the  one  parallel  with  the  cartilages  of  the  ninth  ribs,  and  the  other  wiA 
the  highest  point  of  the  crests  of  the  ilia,  the  abdominal  cavity  is  divided  ioU 
three  zones,  an  upper,  a  middle,  and  a  lower.  If  two  parallel  lines  are  drtwa 
from  the  cartilage  of  tbe  eighth  rib  on  each  side,  down  to  the  centre  of  Pou- 
part's  ligament,  each  of  these  zones  is  subdivided  into  three  parts,  a  middle 
and  two  lateral. 


Fig.  396.— The  Regions  of  tbe  Alxloinon  ami  their  Contents.     (EJge  of  Costal  CarttiagMU 

(li>ttcd  outline.) 


The  middle  region  of  the  upper  zone  is  called  the  epigastric  (fj«',  over;  yuriih 
(!>•'.  stomach) ;  and  the  two  lateral  region,  the  right  and  left  h^todiondriac  {i»i 
under;  xo»8poi,  the  cartilages).  The  central  region  of  the  middle  zone  is  the  um- 
hih'cal ;  and  the  two  lateral  regions  the  right  and  left  lumbar.  The  middle  repon 
of  the  lower  zone  is  the  hypogastric  or  pulnc  region;  and  the  lateral  regions  ire 
the  right  and  left  inguinal.  The  viscera  contained  in  these  different  r^ioosare 
the  following  (Fig. '390):— 
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Rifjht  ffypochoTtdriac. 

The  right  lobe  of  the 
liver  and  the  gall-bladder, 
the  duodenum,  pancreas, 
hepatic  flexure  of  the 
colon,  upper  part  of  the 
right  kidney,  and  the 
right  suprarenal  capsule. 

Right  Lumbar. 
Ascending  colon,  lower 
part  of  the  right  kidney, 
and  some  convolutions  of 
the  small  intestines. 


Epigastric  Region, 
The  middle  and  pyloric 
end  of  the  stomach,  left 
lobe  of  the  liver  and 
lobulus  Spigelii,  and  the 
pancreas. 


Left  ffypoehondriae. 
The  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  the  pancreas, 
the  splenic  flexure  of  the 
colon,  upper  half  of  the 
left  kidney,  and  the  left 
suprarenal  capsule. 

Left  Lumbar. 

Descending  colon,  part 
of  the  omentum,  lower 
part  of  the  left  kidney, 
and  some  convolutions  of 
the  small  intestines. 


Right  Inguinal. 
The  caecum,  appendix 
cseci,  and  ureter. 


Left  Ingtiinal. ' 
Sigmoid  flexure  of  the 
colon,  and  ureter. 


Umbilical  Region. 
The  transverse  colon, 
part  of  the  great  omen- 
tum and  mesentery,  trans- 
verse part  of  the  duode- 
num, and  some  convolu- 
tions of  the  jejunum  and 
ileum. 

Hypogastric  Region. 

Convolutions  of  the 
small  intestines,  the  blad- 
der in  children,  and  in 
adults  if  distended,  and 
the  uterus  during  preg- 
nancy. 

The  Peritowetth. 

The  Peritoneum  (sjpwuVmf,  to  extend  around)  is  a  serous  membrane;  and,  like 
all  membranes  of  this  class,  a  shut  sac.  In  the  female,  however,  it  is  not  com- 
pletely closed,  the  Fallopian  tubes  communicating  with  it  by  their  free  ex- 
tremities ;  and  thus  the  serous  membrane  is  continuous  with  their  mucous 
lining. 

The  peritoneum  partially  invests  all  the  viscera  contained  in  the  abdominal 
and  pelvio  cavities,  forming  the  visceral  layer  of  the  membrane;  it  is  then  re- 
flected upon  the  internal  surface  of  the  parietes  of  those  cavities,  forming  the 
parietal  layer.  The /rcc  surface  of  the  peritoneum  is  smooth,  moist,  and  covered 
by  a  thin  squamous  epithelium;  its  attached  surface  is  rough,  being  connected 
to  the  viscera  and  inner  surface  of  the  parietes  by  means  of  areolar  tissue, 
called  the  siAperitoneal  areolar  tissue.  The  parietal  portion  is  loosely  connected 
with  the  fascia  lining  the  abdomen  and  pelvis;  but  more  closely  to  the  under 
surface  of  the  Diaphragm,  and  in  the  middle  line  of  the  abdomen. 

In  order  to  trace  the  reflections  of  this  membrane  (Fig.  397),  the  abdomen 
having  been  opened,  the  liver  should  be  raised  and  supported  in  that  position, 
and  the  stomach  should  be  depressed,  when  a  thin  membranous  layer  is  seen 
passing  from  the  transverse  fissure  of  the  liver  to  the  upper  border  of  the 
stomach:  this  is  the  lesser  or  gastro-hepatic  omentum.  It  consists  of  two  delicate 
layers  of  peritoneum,  an  anterior  and  a  posterior,  between  which  are  contained 
the  hepatic  vessels  and  nerves.  Of  these  two  layers,  the  anterior  should  first 
be  traced,  and  then  the  posterior. 

The  anterior  layer  descends  to  the  lesser  curvature  of  the  stomach,  and  covers 
its  anterior  surface  as  far  as  the  great  curvature;  it  descends  for  some  distance 
in  front  of  the  small  intestines,  and,  returning  upon  itself  to  the  transverse 
colon,  forms  the  external  layer  of  the  great  omentum ;  it  thc^  covers  the  under 
surface  of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  abdominal 
cavity,  forms  the  inferior  layer  of  the  transverse  meao-cohn.  It  then  descends  in 
front  of  the  duodenum,  the  aorta,  and  vena  cava,  as  far  as  the  superior  mesen- 
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teric  artery,  along  which  it  passes  to  invest  the  small  intestines,  and,  returning 
to  the  vertebral  column,  form  the  mesentery  ;  whilst,  on  either  side,  it  covers  the 
ascending  and  descending  colon,  and  is  thus  continuous  with  the  peritODeDm 
lining  the  walls  of  the  aMomen.  From  the  root  of  the  meseoterj,  it  descends 
along  the  front  of  the  spine  into  the  pelvis,  and  surrounds  the  upper  partoftbe 
rectum,  which  it  holds  in  its  position  by  means  of  a  distinct  fold,  the  meao-redvm. 
Its  course  in  the  male  and  female  now  differs. 

In  the  maU^  it  forms  a  fold  between  the  rectum  and  bladder,  the  reeUhvm- 
cal  fold,  and  ascends  over  the  posterior  surface  of  the  latter  organ  as  &r  as  ill 
summit. 

In  the  female,  it  descends  into  the  pelvis  in  front  of  the  rectam,  coven  i 
small  part  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  on  to  tbe 
uterus,  the  fundus  and  body  of  which  it  covers.  From  the  sides  of  the  menu 
it  is  reflected  on  each  side  of  the  wall  of  the  pelvis,  forming  the  broad  ligi- 

Fig.  397, — The  BeScctiona  of  the  PeritoDcum,  aa  seen  in  a  vertical  Section  of  the  AbdomN. 


ments ;  and  from  the  anterior  surface  of  the  uterus  it  ascends  upon  the  posterior 
wall  of  the  bladder,  as  far  as  its  summit.  From  this  point  it  may  be  traced,  u 
in  tlio  male,  ascending  upon  the  anterior  parietes  of  the  abdomen,  to  tbe  under 
surface  of  the  Diaphragm;  from  which  it  is  reflected  upon  the  liver,  forming 
the  upper  layer  of  the  coronary,  and  the  lateral  and  longitudinal  ligaments.  It 
then  covers  the  upper  and  under  surfaces  of  the  liver,  and  at  tbe  transverse 
Assure  becomes  continuous  with  the  anterior  layer  of  the  lesser  omentam,  tbe 
point  whence  its  reflection  was  originally  traced. 

'V\ie  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  onrvature 
of  the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  carrstare; 
it  then  descends  tor  some  distance  in  front  of  the  small  intestines,  and,  retoraiDg 


THE    PERITONEUM.  W 

apon  itself  to  tlie  transverse  colon,  forms  the  internal  layer  of  the  great  omen- 
tum ;  it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backwards 
to  the  spine,  forms  the  upper  layer  of  the  transverse  meso-coion.  Ascending  in 
ftont  of  the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the 
under  surface  of  that  muscle,  from  which  it  is  reflected  on  to  the  posterior  bor- 
der of  the  liver,  forming  the  inferior  layer  of  the  coronary  ligament.  From 
the  under  surface  of  the  liver  it  may  be  traced  to  the  transverse  fissure,  where 
it  is  continuous  with  the  posterior  layer  of  the  lesser  omentum,  the  point 
whence  its  reflection  was  originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  lesser  cavity  of  the  peritoneum,  or  cavity  of  the  great  omentum.  It  ia  bounded, 
in/ronty  by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the 
great  omentum;  behind,  by  the  ascending  part  of  the  great  omentum,  the  trans- 
Terse  colon,  transverse  meso-colon,  and  its  ascending  layer;  above,  by  the  liver; 
and  below,  by  the  folding  of  the  great  omentum.  This  space  communicates 
with  the  general  peritoneal  cavity  through  the  foramen  of  Winslow,  which  is 
situated  behind  the  right,  or  free  border  of  the  lesser  omentum. 

Ihe/oramen  of  Winslow  ia  bounded  in  front  by  the  lesser  omentum,  inclosing 
the  vena  portse  and  the  hepatic  artery  and  duct;  behind,  by  the  inferior  vena 
cava;  above,  by  the  lobulua  Spigelii;  behw,  by  the  hepatic  artery  curving  for- 
wards fVom  the  csliao  axis. 

This  foramen  is  nothing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hepatic  and  gastric  arteries  passing  forwards 
from  the  CBeliac  axis  to  reach  their  respective  viscera. 

The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  the  duodenum,  the  jejunum,  and  ileum, 
the  transverse  colon,  sigmoid  fiexure,  upper  end  of  the  rectum,  the  uterus,  and 
ovaries. 

The  viscera  only  partially  invested  by  peritoneum  are  the  descending  and 
transverse  portions  of  the  duodenum,  the  ceecum,  the  ascending  and  descending 
colon,  the  middle  portion  of  the  rectum,  and  the  upper  part  of  the  vagina  and 
posterior  wall  of  the  bladder.  The  kidneys,  suprarenal  capsules,  and  pancreas 
are  covered  by  the  membrane  without  receiving  any  special  investment  from  it. 

The  lower  end  of  the  rectum,  the  neck,  base,  and  anterior  surface  of  the 
bladder,  the  whole  of  the  front,  and  the  lower  part  of  the  posterior  wall  of  the 
vagina,  have  no  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  position,  and,  ut  the  same  time,  inclose 
the  vessels  and  nerves  proceeding  to  each  part.  Some  of  the  folds  are  called 
ligaments,  from  their  serving  to  support  the  organs  in  position.  Others,  which 
connect  certain  parts  of  the  intestine  with  the  abdominal  wall,  constitute  the 
mesenteries  ;  and  lastly,  those  are  called  omenta,  which  proceed  from  the  stomach 
to  certain  viscera  in  its  neighborhood. 

The  LifjamerUs,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.  They  will  be  found  described  with  their  respective 
organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  gastro- 
splenic  omentum. 

The  Utser  omentum  {gastro-hepatic)  is  the  duplicature  which  extends  between 
the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the  stomach.  It 
is  extremely  thin,  and  consists,  as  before  said,  of  two  layers  of  peritoneum.  At 
the  left  border,  its  two  layers  pass  on  to  the  end  of  the  oesophagus;  but  at  ehe 
right  border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded 
margin,  which  contains  between  its  la^fers  the  hepatic  artery,  the  ductus  commu- 
nis choledochus,  the  portal  vein,  lymphatics,  and  the  hepatic  plexus  of  nerves — 
all  these  structures  being  inclosed  in  loose  areolar  tissue,  called  Glisson^s  capsule. 

The  great  omentum  (gastro-eoUc)  is  the  largest  peritoneal  fold.    It  consists  of 
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terio  artery,  along  which  it  passes  to  invest  the  small  intestines,  and,  retarniog 
to  the  vertebral  column,  form  the  mesentery ;  whilst,  on  either  side,  it  covers  the 
ascending  and  descending  colon,  and  is  thus  continuous  with  the  peritoDeam 
lining  the  walls  of  the  abdomen.  From  the  root  of  the  meseoterj,  it  descends 
along  the  front  of  the  spine  into  the  pelvis,  and  surrounds  the  upper  part  of  tbe 
rectum,  which  it  holds  in  its  position  by  means  of  a  distinct  fold,  the  meao-reetwii. 
Its  course  in  the  male  and  female  now  differs. 

In  the  male,  it  forms  a  fold  between  the  rectum  and  bladder,  the  neto-tm- 
cal  fold,  and  ascends  over  the  posterior  surface  of  the  latter  organ  as  &i  «a  iti 
summit. 

In  the  female,  it  descends  into  the  pelvis  in  front  of  the  rectum,  covers  a 
small  part  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  on  to  the 
uterus,  the  fundus  and  body  of  which  it  covers.  From  tbe  sides  of  the  utenii 
it  is  reflected  on  each  side  of  the  wall  of  the  pelvis,  forming  the  broad  liga- 

Fig.  397. — The  BeBecttoDB  of  the  PeritoncuiD,  as  seen  ia  a  vertical  Section  or  the  Abdonu. 


ments;  and  from  the  anterior  surface  of  the  uterus  it  ascends  upon  the  posterior 
wall  of  tbe  bladder,  as  far  as  its  summit.  From  this  point  it  may  be  traced,  u 
in  the  male,  ascending  upon  the  anterior  parietes  of  the  abdomen,  to  the  under 
surface  of  the  Diaphragm;  from  which  it  is  reflected  upon  the  liver,  formiDg 
the  upper  layer  of  the  coronary,  and  tbe  lateral  and  longitudinal  ligaments.  It 
then  covers  the  upper  and  under  surfaces  of  the  liver,  and  at  tbe  transrerse 
fissure  becomes  continuous  with  the  anterior  layer  of  the  lesser  omeDtuin,tbe 
point  whence  its  reflection  was  originally  traced. 

The  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvatnre 
of  the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvitare; 
it  then  descends  for  pome  distance  in  front  of  the  small  intestines,  and^  returning 
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tipon  itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  otnen- 
tum;  it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backwards 
to  the  spine,  forms  the  upper  layer  of  the  transverse  meso-colon.  Ascending  in 
ftont  of  the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the 
under  surface  of  that  muscle,  from  which  it  is  reflected  on  to  the  posterior  bor- 
der of  the  liver,  forming  the  inferior  layer  of  the  coronary  Hgameut.  From 
the  under  surface  of  the  liver  it  may  be  traced  to  the  transverse  fissure,  where 
it  is  continaoua  with  the  posterior  layer  of  the  lesser  omentum,  the  point 
whence  its  reflection  was  originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  k$8er  cavity  of  the  peritoneum,  or  cavity  of  the  great  omentum.  It  is  bounded, 
in/ront,  by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the 
great  omentum;  behind,  by  the  ascending  part  of  the  great  omentum,  the  trans- 
verse  colon,  transverse  meso-colon,  and  its  ascending  layer;  above,  by  the  liver; 
and  below,  by  the  folding  of  the  great  omentum.  This  space  communicates 
with  the  general  peritoneal  cavity  through  the  foramen  of  Winslow,  which  is 
situated  behind  the  right,  or  free  border  of  the  lesser  omentum. 

The  foramen  of  Winsloiv  is  bounded  in  front  by  the  lesser  omentum,  inclosing 
the  vena  portie  and  the  hepatic  artery  and  duct;  ieAm^/,  by  the  inferior  vena 
cava;  above,  by  the  lobulus  Spigelii;  below,  by  the  hepatic  artery  curving  for- 
wards from  the  csaliac  axis. 

This  foramen  is  nothing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hepatic  and  gastric  arteries  passing  forwards 
from  the  cffiliac  axis  to  reach  their  respective  viscera. 

The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  the  duodenum,  the  jejunum,  and  ileum, 
the  transverse  colon,  sigmoid  fiexure,  upper  end  of  the  rectum,  the  uterus,  and 
ovaries. 

The  viscera  only  partially  invested  by  peritoneum  are  the  descending  and 
transverse  portions  of  the  duodenum,  the  cfficum,  the  ascending  and  descending 
colon,  the  middle  portion  of  the  rectum,  and  the  upper  part  of  the  vagina  and 
posterior  wall  of  the  bladder.  The  kidneys,  suprarenal  capsules,  and  pancreas 
are  covered  by  the  membrane  without  receiving  any  special  investment  from  it. 

The  lower  end  of  the  rectum,  the  neck,  base,  ana  anterior  surface  of  the 
bladder,  the  whole  of  the  front,  and  the  lower  part  of  the  posterior  wall  of  the 
▼agina,  have  no  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  position,  and,  at  the  same  time,  inclose 
the  vessels  and  nerves  proceeding  to  each  part.  Some  of  the  folds  are  called 
Ugamenta,  from  their  serving  to  support  the  organs  in  position.  Others,  which 
connect  certain  parts  of  the  intestine  with  the  abdominal  wall,  constitute  the 
mesenterieji ;  and  lastly,  those  are  called  imienla,  which  proceed  from  the  stomach 
to  certain  viscera  in  its  neighborhood. 

The  Ligaments,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.  They  will  be  found  described  with  their  respective 
organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  gastro- 
splenic  omentum. 

The  fewer  omentum  {gastro-hepatic)  is  the  duplioature  which  extends  between 
the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the  stomach.  It 
is  extremely  thin,  and  consists,  as  before  said,  of  two  layers  of  peritoneum.  At 
the  lef^  border,  its  two  layers  pass  on  to  the  end  of  the  cesophagus ;  but  at  the 
right  border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded 
margin,  which  contains  between  its  la^fers  the  hepatic  artery,  the  ductus  commu- 
Bis  choledochus,  the  portal  vein,  lymphatics,  and  the  hepatic  plexus  of  nerves — 
all  these  structures  being  inclosed  in  loose  areolar  tissue,  called  GUsson's  capsitle. 

The  great  tmierUum  (gastro-colic)  is  the  largest  peritoneal  fold.     It  consists  of 
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four  layers  of  peritoneum,  two  of  which  deacend  from  the  stomach,  one  from 
its  anterior,  the  other  from  ita  posterior  surface,  and,  uniting  at  its  lower  border, 
descend  in  front  of  the  smalt  intestines,  as  low  down  as  the  pelvis ;  they  then 
turn  upon  themselves,  and  ascend  again  as  far  as  the  transverse  colon,  where 
they  separate  and  inclose  that  part  of  the  intestine.  These  separate  layers  may 
be  easily  demonstrated  in  the  young  subject ;  but,  in  the  adult,  they  are  Diow 
or  leas  inseparably  blended.  The  left  border  of  the  great  omentum  is  contiDO- 
ous  with  the  gastro-splenic  omentum;  its  right  border  extends  as  far  onlyu 
the  duodenum.  The  great  omentum  is  usually  thin,  presents  a  cribriform  ap- 
pearance, and  always  contains  some  adipose  tissue,  which,  in  fat  subjects,  acen- 
mulates  in  considerable  quantity.  Its  use  appears  to  be  to  protect  the  intestinei 
from  cold,  and  to  facilitate  their  movement  upon  each  other  during  that 
vermicular  action. 

The  gastro-splenic  omentum  is  the, fold  which  connects  the  concave  surface  of 
the  spleen  to  the  cul-de-sac  of  the  stomach,  being  continuous  by  its  lower  bordef 
with  the  great  omentum.     It  contains  the  splenic  vessels  and  vasa  brevia. 

The  Mesenteries  are,  the  mesentery  proper,  the  meso-cascum,  the  ascending; 
transverse,  and  descending  meso-colon,  the  sigmoid  meso-colon,  and  the  meso- 
rectum. 

The  meseniery  {fiiaoy  Impor),  so  called  from  being  connected  to  the  middle  of 
the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  peritoneum  which  con- 
nects the  convolutions  of  the  jejunum  and  ileum  with  the  posterior  wall  oftbe 
abdomen.  Its  root,  the  part  connected  with  the  vertebral  column,  is  narrow, 
about  six  inches  in  length,  and  directed  obliquely  from  the  left  side  of  the 
second  lumbar  vertebra  to  tho  right  sacro-iliac  symphysis.  Its  intestinal  bonier 
is  much  longer;  and  here  its  two  layers  separate,  so  as  to  inclose  the  intestine, 
and  form  its  peritoneal  coat.  Its  breadth,  between  its  vertebral  and  intestinal 
border,  is  about  four  inches.  Its  upper  border  is  continuous  with  the  under 
surface  of  the  transverse  meso-colon ;  its  lower  border^  with  the  peritonenm 
'  covering  the  csecum  and  ascending  colon.  It  serves  to  retain  the  small  intes- 
tines in  their  position,  and  contnins  between  its  layers  the  mesenteric  vessels 
and  nerves,  the  lacteal  vessels,  and  mesenteric  glands. 

The  meso-cBecum,  when  it  exists,  serves  to  connect  the  back  part  of  the  cfficnm 
with  the  right  iliac  fos.sa ;  more  frequently,  the  peritoneum  passes  merely  ifl 
front  of  this  portion  of  the  largo  intestine. 

The  ascending  meso-cohn  is  the  fold  which  connects  the  back  part  of  the 
ascending  colon  with  the  posterior  wall  of  the  abdomen;  and  the  deacendiw] 
meso-colon  retains  the  descending  colon  in  connection  with  the  posterior  abdomi- 
nal wall :  more  frequently,  the  peritoneum  merely  covers  tho  anterior  surface 
and  sides  of  these  two  portions  of  the  intestine. 

The  transverse  meso-colon  is  a  broad  fold,  which  connects  the  transverse  colon 
with  the  posterior  wall  of  the  abdomen.  It  is  formed  by  the  two  ascendiug 
layers  of  the  great  omentum,  which,  after  separating  to  surround  the  transverse 
colon,  join  beliind  it,  and  are  continued  backwards  to  the  spine,  where  they 
diverge  in  front  of  the  duodenum,  as  already  mentioned.  This  fold  contains 
between  its  layers  the  vessels  which  supply  the  transverse  colon. 

The  sigmoid  meso-colon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  meso-rectum  is  the  narrow  fold  which  connects  the  upper  part  of  the 
rectum  with  the  front  of  the  sacrum.     It  contains  the  hBsmorrhoidal  vessels. 

The  appendices  epiploicae  are  small  pouches  of  the  peritoneum  filled  with  fit, 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  Stostach. 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  food, 
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w'nich  constitutes  the  proceaa  of  chymidoatioo.  It  is  situated  in  the  left  hypo- 
tilioudriau,  tb«  epigastric,  aud  part  of  ibe  right  li^pocLioudriac  regioug,  lis 
form  id  irregularly  conical,  curved  upon  itself,  and  presenting  a  rounded  hasc, 
turned  to  the  left  side.  It  in  placed  immediately  behind  the  anterior  wall  of 
the  abdomen,  abovu  the  trant^verse  colon,  below  tbu  liver  aud  the  Diaphragm. 
Its  size  varies  considerably  in  ditYerent  subjects,  and  also  according  to  iCd  slate 
of  diistenaion.  When  moderately  full,  iu  transverse  diameter  is  about  twelve 
inches,  its  vertical  diameter  about  four.  Its  weight,  according  to  Glcndonning, 
is  aboat  four  ounces  and  a  half.  It  presents  for  examination  tvro  extremities, 
two  orifices,  two  borders,  and  two  tturfaues. 

Its  left  extremity  is  cftlloil  the  .creator,  or  splenic  erul.  This  la  the  larRcst  part 
of  the  :stomach,  and  cxteud.t  two  or  throe  inotics  to  the  Icfl  of  the  point  of 
entrance  of  tlie  uiaophagus.  This  expanded  part  in  called  the  great  cut-Kie-scK, 
1ST jundiuf.  It  lies  buncfLih  the  ribs,  in  contact  with  the  spleen,  to  which  it  is 
connected  by  the  gastro -splenic  omentum. 

Fig.  398. — Ttic  MucouB  Mcmbrauo  of  tbo  Stomacli  aud  Duudeaam  with  tli»  Dilc  Ihtcts. 
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I  The  fewer,  or  pt/hric  end,  is  much  smaller  than  iho  fundus,  and  situated  on  a 
I  plane  anterior  ami  inferior  to  it.  Ii  lies  in  contact  witit  the  wall  uf  the  abdo< 
men,  the  under  surface  of  the  liver,  and  the  neck  of  the  gnll-bladder. 

The  otw/*/iarjeal  or  cnlinc  orifice  coramuaioates  with  the  oesophagus:  it  is  the 
highest  part  of  the  stomach,  and  somewhat  funnel-shaped. 

The  pi/loric  nrijiea  communicates  with  the  duodeuun),  the  apertnre  being 
guarded  by  a  kind  of  valve — the  pylarus. 

The  foj3«*  curvature  extends  between  the  cesophnKcal  and  pyloric  orifices, 
along  the  upper  border  of  the  organ,  and  is  counecled  lo  the  under  surface  of 
the  liver  by  the  leaser  omentum. 

The  ffrmier  curoaiure  extejids  between  the  same  points,  along  the  lower  border, 
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Th6  hard  paiatc  is  bounded  in  front  and  al  tbe  sides  by  the  alveolar  arcW 
and  gums;  behind,  it  id  coutinuous  with  tbe  soft  pulHte.  It  is  cuvercii  br 
dense  structure,  formed  by  the  periosteum  und  mucous  membrane  of  the 
which  arc  intimately  adherent  together.  Along  tbe  middle  line  is  a  lim 
ridge  or  raphe,  wbicb  terminates  anteriorly  in  a  small  papilla,  correspooilii^ 
with  the  inferior  opening  of  the  anterior  palatine  fosHn.  Ibi^  papilla  recti' — 
filament?  from  the  naso-palatinc  and  anterior  palatine  nerves.  On  either 
and  in  front  of  the  raphe,  the  mucous  membrane  is  thick,  pale  in  color,  and 
corrugated;  behind,  it  13  thin,  smooth,  and  of  a  deeper  color:  it  i«  cover«(liriih 
squamous  epithelium,  and  furnished  with  numerous  glands  (palatal  glaodi), 
which  lie  between  the  mucoun  membrane  and  tbo  eurface  of  the  bone. 

The  *;/*'  /-alaie  {vdum  jifniluUtm  pahlC)  is  a  movable  fold,  suapended  from 
the  posterior  border  of  the  hard  palate,  iind  forming  an  incomplete 
between  iho  mouth  and  plinrynx.  It  consists  of  a  fold  of  mucous  mem* 
inulosing  muscular  fibre^s  an  uponeurosts,  vessels,  nerves,  and  mucous  gbruk 
When  occupying  its  usual  position  (1.  e.,  relaxed  and  pendent^  its  anterior  sur- 
face is  concave,  continuonft  w  ich  the  roof  of  the  mouth,  and  marked  by  a  inMian 
ridge  or  raphe,  winch  indicates  its  original  separation  into  two  lateral  haUca 
hs  po3tcrior  surface  is  convex,  and  wuitinnons  with  the  mucous  mem))nBC 
covering  the  fluor  of  the  posterior  nare«.  Its  upper  border  is  attached  \o 
posterior  margin  of  the  hard  palate,  and  its  sides  are  blended  with  the  phar; 
Its  lower  border  is  free. 

Hanging  from  the  middle  of  iu  lower  border  is  a  small  conical- shaped  pen- 
dulouii  proco.'W,  the  uvula;  and  arching  outwards  and  downwards  from  the  bn« 
of  the  uvula  on  each  side  arc  two  curved  folds  of  mucous  membrane,  coutaio- 
ing  muscular  libres,  called  the  anrfifi  or  yillars  »/  the  soft  paiait. 

The  anlrrior  pillar  runs  downwards  and  forwards  to  the  side  of  the  base  of 
the  tongue,  and  U  formed  by  the  projection  of  the  Palato-glossua  muscle, 
covered  liy  mucous  membrane, 

Tlio  /-w/rrr'nr  j/iUitra  arc  nearer  lo  each  other  and  larger  than  the  anterior; 
Ihey  run  downwards  and  backwards  to  the  sides  of  the  phnrvnx,  and  are  fonned 
by  the  projection  of  the  Paluto-pharvngei  muscles,  covered  bv  maocHis  ntcift- 
brane.  The  attterior  and  posterior  pillars  are  separated  below  by  a  triaogolftr 
interval,  in  which  the  tonsil  Is  lodged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sidcR  is  callpd  tl» 
{athmm  of  tfw  fancex.  It  is  boundetl  above  by  the  free  margin  of  the  paUle; 
1>eIow,  by  the  tongue;  and  on  each  side,  by  the  pillars  of  the  soft  palale  a&d 
tonsils. 

The  inucora  mtmbrnne  of  the  soft  palate  is  thin,  and  covered  with  pquaniow 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Kustnchiaa  tabe, 
whore  it  is  coUimnar  and  ciliated.  The  palatine  glands  form  a  continuoos  iayer 
on  its  posterior  surface  and  round  the  uvula. 

The  aponeurojiin  of  the  sod  palate  is  a  thin  but  firm  fibrous  hiyor,  attaebed 
above  to  the  hard  palate,  and  becoming  thinner  towards  the  free  margia  of  tbi 
velum,    it  is  blended  with  the  aponeurotic  tendon  of  tlic  1'ensor  palati  mosela. 

The  muscles  of  tbe  soft  palate  are  five  on  each  side;  the  Levator  Palati,  Tet* 
aor  Palati,  Palnto-glo>«su<!i,  Palato-ph.irvngous,  and  Azygos  Uvulee  (see  p.  Sil^ 

The  tojisils  (amtjif<ialiv\  arc  two  glandular  organs,  situated  one  on  each  aide  of 
the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate.  Tlier 
are  of  a  rounded  form,  and  vary  considerably  in  size  in  difl'ureut  individual*. 
Externally,  the  tonsil  is  in  relation  with  the  inner  surface  of  the  Superior  Coa- 
strictor,  and  with  the  internal  carotid  and  ascending  pharyngeal  arteries,  and 
corresponds  to  the  angle  of  the  lower  jaw.  Its  r'niirt*  eur/are  pmsents  froi 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  naiti  " 
follicles  branch  out  into  the  substance  of  the  gland.  These  follicles  ara 
by  a  continuation  of  the  mucous  membrane  of  the  pharynx,  covered 
epithelium,  their  walla  being  fur-^ed  by  a  layer  of  closed  cap-tuJe*  ini' 
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in  tbe  submucous  tissue.  Thc&c  capsules  nre  analogocis  to  thoee  of  Pever'a 
glands ;  tliey  contain  u  tbiuk  grayish  seuruliun. 

The  arterifa  supplying  the  tonsil  are  the  Jorsalis  linguic  from  the  lingual,  the 
asGunOiug  palatine  and  tonsillar  Trom  the  facial,  the  asueuiiing  pharyngeal  from 
the  external  carotid,  and  tbe  descending  palatine  branch  of  thu  internal  max- 
illary. 

The  veins  terminate  in  the  tonsillar  p1exu»,  on  the  outer  side  of  the  tonsil. 

The  nentea  are  derived  from  the  fiflh,  anH  from  the  gloaso  pharyngeal. 

TuK  Salivauy  Glands.    (Tig.  SOo.) 

The  principal  Salivary  Glands  coinrnunicaiing  with  the  month,  and  pouring 
their  Mcretion  into  its  cavity,  arc  the  parotid,  siibmaxillury,  and  Rublingual. 

The  Parotid  ffUiJut,  so  called  from  being  ])lacBd  near  the  ear  {»■»«,  near ;  -tf, 
iw{,  the  ear\  is  the  largest  of  the  three  salivary  glands,  varying  in  weight  fVoin 
half  an  ounce  to  an  ounce.  It  lies  upon  the  side  of  the  face,  inimediately  bclovr 
and  in  front  of  the  external  ear.    It  is  limited  above  bj  the  xygomaj  below, 

Fis.  3»S.— llio  fjalintrr  GInoda. 


by  the  angle  of  the  jaw,  and  by  na  imaginary  line  drawn  between  it  and  the 
Sterno-maatoid  musole;  posteriorly,  it  is  hounded  by  the  external  meatus,  the 
mastoid  process,  and  the  Stemo-mastoid  and  Digastric  muscles,  slightly  over* 
lapping  the  former. 

Its  anterior  snr/ace  is  grooved  to  embrace  the  posterior  margin  of  the  ramus 
of  the  lower  jaw,  and  advances  furwards  beneath  the  ramus,  Wtwecn  the  two 
Pterygoid  muscles.  Its  outer  surface,  slightly  lobulaled,  in  covered  by  the 
integument  and  fascia,  and  hns  one  or  twoTvmphatic  glands  resting  on  it!  Its 
inner  surfxce  extends  deeply  into  the  neck,  by  means  of  two  large  processes, 
one  of  which  dips  behind  the  styloid  process,  and  projects  beneath  the  mastoid 
process  and  the  Stemo-mastoia  muscle;  the  other  is  situated  in  front  of  the 
styloid  process,  and  passes  into  tbe  back  part  of  the  glenoid  fossa,  behind  the 
articulation  of  the  lower  jaw.     Inibeddeil  in  its  substance  is  the  external 
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carol W  artery,  wTiicli  ascends  behind  the  ramus  of  tlie  jaw ;  tlie  posterior  am- 
uular  artury  emerges  froiii  the  gitmd  behind;  the  temporal  arierv  iib«ve;  (iie 
tmnsver-ie  facial  in  front;  and  the  internal  maxillary  winds  through  it  inwarl;, 
behind  the  neck  of  the  jaw.  Su[>erltcial  to  ihe  external  carotid  itt  tbe  tnai 
formed  by  the  union  of  the  tempomi  and  iniernnl  maxillary  veins;  a  bnmcls, 
connecting  this  trunk  with  the  internal  jvigular,  also  traverses  tbe  gland,  li'tt 
also  traversed,  from  buforu  backwards^  by  the  fueial  ntrvo  and  ita  bniocbce, 
which  emerge  at  ita  anterior  border;  the  great  auricular  nerve  pierces  tbe  gUml 
to  join  the  facial,  and  the  temporal  branch  of  the  inferior  maxillary  nerve  Ii« 
above  the  upper  part  of  the  gland.  The  internal  carotid  artery  and  inienial 
jugular  vein  lie  close  to  its  deep  surfaee. 

The  <iuct  of  tbe  parotid  gland  (Steuo's)  is  about  two  inches  and  a  half  it 
length.  Tt  opens  upon  the  inner  surface  of  the  check  by  a  small  orifice,  of 
site  the  Second  raolar  tooth  of  the  upper  jfiw;  and  from  this  orifice  it  maj"' 
traced  obliquely  for  a  short  distance  bunvuth  the  mucous  membmne,  and  thcnoe 
through  the  substiinee  of  tbe  Buccinator  tnuscle,  and  across  the  MoaKter  to  ibt 
anterior  border  of  the  glniul,  in  the  substance  of  which  it  commenoes  by  nuiM- 
rouji  branches.  The  direction  of  tbe  duct  corresponds  to  a  line  drawn  acws* 
the  face  about  a  finger's  breadth  below  the  zvjioma,  from  the  lower  part  of  lie 
conuba  to  midway  between  the  free  margin  of  the  upiier  lip  and  the  ala  of  tke 
nuse.     While  croit.Hing  the  Masscter,  it  receives  the  duct  of  a  sumll  deuchtd 

fkortion  of  the  gland,  aoeia  parotidis,  which  occasionally  cxi.stn  a«  a  fio)innai: 
obe,  just  beneath  the  zygomatic  arcli.  Tlie  parotid  duct  is  dense,  of  conaJer- 
able  thickness,  and  ita  canal  about  the  size  i>r  a  crow-cjuill;  it  consist*  of  wi 
external  or  fibrous  coat,  of  considerable  density,  contaminff  contraelde  fibres, 
iiiid  of  an  internal  or  mucous  coat,  lined  with  columnar  epithelium. 

Vrssrh  ami  Xervs.  The  arteries  supplying  the  parotid  gland  are  derived  froo 
the  external  carotid,  and  from  the  brauobes  of  that  ve^^sel  in  or  nmr  iu  sab- 
stance.  The  vrita  follow  a  similar  course.  The  hjmpliatica  terminate  ia  the 
superficial  and  deep  cervical  glands,  parsing  in  tlieir  course  throitgb  two  or 
three  ]ymi)li}itic  gtand.s,  placed  on  the  Hurfuce  and  in  the  substance  of  the 
parotid.  The  nerves  arc  derived  from  tho  carotid  plexus  of  tbe  «vuipathet)c, 
the  facial,  tbe  superiicial  temporal,  tbe  auriculo  temporal,  and  great  auriciUtr 
nerves. 

The  SuhmaxiUartf  gland  is  situated  below  the  jaw,  in  the  anterior  part  of  Uws 
submaxillary  triangle  of  the  neuk.  It  is  irregular  in  form,  and  weighs  oliuut 
two  drachms.  It  ii  covered  by  the  integument,  Platysmn,  deep  cervii-at  in^i^ 
and  the  b«Kly  of  the  lower  jaw,  corresponding  to  a  dcpre.i.siou  on  th«  iiniftr  sur- 
face of  th.at  t)one;  and  lies  upon  the  Mylo-hyoid,  Uyo-gloasus,  and  Siylo-glouui 
mnscles,  a  portion  of  tho  gland  pasjiiii^  beneath  the  posterior  border  of  the 
Mylohyoid.  In  front  of  it  is  the  anterior  belly  of  ibe  ]>igastrio;  bobiud.  iti* 
separated  from  the  parotid  (»Iand  by  tho  stylo -mii.\illary  li^rament,  and  fromtb* 
auolinynni  gland  in  front  by  the  Mylo-hyoid  mu.vle.  The  facial  artery  1m 
imbedded  in  a  groove  in  its  posterior  and  uppsr  border. 

The  duet  of  the  submaxillary  gland  (Wharton's)  is  about  two  loobea  hi 
length,  and  its  walls  are  much  thinner  than  those  of  the  parotid  duot.  It  opeof 
by  a  narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  nf  the  fmDBiB 
lingum.  Traced  from  thence,  it  is  found  to  pa.^t  )>eLwecn  the  sub}ingu.-il  i;tttiti 
and  the  Genio-hvo-glossus  muscle,  then  Imckwards  anil  outwards  betwoeolh* 
Mylo  hyoid,  and  the  Hyo-glossus  and  Genio-hyo-glossus  niusclee,  and  beocuh 
the  gustatory  nerve,  to  the  deep  portion  of  the  gland,  where  it  commooow  by 
numerous  branches. 

Ve^ela  arul  jVVrtfM.     The  arf'^ries  supplying  the  submaxiUary  ghtoA  am 
branches  of  the  facial  and  lingual.    Its  veim  follow  the  course  uf  tba  nrteriw. 
Tbe  nerves  are  derived  from  the  submnxillnry  ganglion,  from  tbo  mylo-byoid 
branch  of  the  inferior  dental,  and  from  tho  ?iympathetic 
The  S'dilin-jwii  ^lati'l  is  ilio  buiallost  of  the  salivary  glands.     It  ij  aiCoatoii 
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beneath  the  mucous  membrane  of  the  floor  of  the  mouth,  at  the  side  of  the 
fraonura  lingua),  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
symphysis.  It  is  narrow,  flattened,  in  phape  somewhat  like  an  almond,  and 
vetghs  ahout  a  drauhin.  It  is  in  relation,  afiove,  with  the  mucous  membrane: 
behw,  with  the  Mylo-hyoid  mesclo:  in /rant,  with  tlio  depression  on  the  side 
of  the  symphysis  of  the  lower  jaw,  and  witli  its  fellow  of  the  opposite  side; 
behind,  with  the  deep  part  of  the  submaxillary  gland;  and  inUrnntlt/,  with  the 
Genio-hyo-glossus,  from  which  tl  is  separated  \iy  the  lingual  nerve  and  Whar- 
ton's duet.  Its  excretory  ducts  (rhict'is  Javtmanff,  from  eight  to  twenty  in 
number,  open  separately  into  the  mouth,  on  the  elevated  crest  of  mucous  mem- 
brane, caused  by  the  projection  of  the  gland,  on  either  side  of  the  frronum 
lingiiie.  One  or  more  join  to  form  a  tube  which  opens  into  the  Wbartonian 
duct:  this  is  called  ihe  duct  of  BarOi/iline. 

Tiasffe  and  S'erves.  The  sublingual  gland  is  supplied  with  blood  from  tho 
lablingual  and  submental  arteries.     Its  ncrvca  arc  derived  from  tho  gustatory. 

Structure.  The  salivary  arc  conglomerate  glands,  consisting  of  numerous 
lobes,  which  are  made  up  of  smaller  lobules,  connecteil  together  by  dens«  areo- 
lar tisane,  vessels,  and  ducts.  Each  lobule  consists  of  numerous  closed  vesicles, 
which  open  into  a  common  duct :  t|ie  wal  1  of  each  vesicle  is  formed  of  a  delicate 
basement  membrane,  lined  by  epithelium,  and  covered  on  it^i  outer  surface  with 
a  dense  capillary  network.  In  the  submaxillary  and  sublingual  glands,  the 
lobes  are  larger  and  more  loosely  united  than  in  the  parotid. 

The  Pharynx. 

The  Pharynx  is  that  part  of  the  alimentary  canal  whict  is  placed  behind  tho 
nose,  mouth,  and  Irirynx.  Tt  is  a  niusoulo-membranons  sac,  somewhat  conical  in 
form,  with  the  base  upwards,  and  the  apex  downwards,  extending  from  the 
under  surface  of  the  skull  to  the  carotid  cartilage  in  front,  and  the  fiflh  cervical 
vertebra  behind. 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and  broader  in  tbe 
transverse  than  in  the  anteroposterior  diameter.  Its  greatest  breadth  is  oppo- 
site the  eornua  of  the  hyoid  bone;  its  narrowest  point  at  its  termination  in  tbe 
eesoph&gus.  It  is  limited,  flftowe,  by  the  basilar  process  of  the  occipital  bone; 
htlow,  it  is  continuous  with  the  oesophagus;  postcnoriy,  it  is  connected  by  loose 
areolar  tissue  with  the  cervical  portion  of  the  vertebral  column,  and  the  Longi 
Colli  and  Kecti  Capitis  Antici  muscles;  anleriorttf,  it  is  incomplete,  and  is 
attached  in  succession  to  the  internal  pterygoid  plate,  the  pterypo-maxillary 
ligament,  the  lower  jaw,  the  tongue,  hyoid  bone,  and  larynx;  f/iteralh/,  it  is  con- 
nected to  the  ulylotd  processes  and  iheir  muscles,  and  is  in  conlnel  with  tho 
common  and  interiinl  carotid  artcricH,  tho  internal  jugular  veins,  and  the  eighth, 
ninth,  and  sympathetic  nerves,  and  above,  with  a  small  part  of  the  Internal 
Pterygoid  muscles. 

It  has  seven  openings  communicating  with  it;  the  two  posterior  tiares,  the 
two  Kustachian  tube*),  the  month,  larynx,  niul  o'sophagus. 

The  posterior  nares  are  the  two  large  apertures  situated  at  the  upper  part  of 
the  anterior  wall  of  the  pharynx. 

The  two  Etutftchian  tuhet  open  one  at  each  side  of  the  upper  part  of  the 
I'  pharynx,  at  the  back  part  of  the  inferior  meatus.  Below  the  nasal  fossra  is  tho 
posterior  surface  of  the  soft  palate  and  uvula,  the  large  aperture  of  the  month, 
I,  the  base  of  the  tongue,  the  epiglottis,  and  tliecordifonn  opening  of  the  larynx. 
^^The  aaophaffcal  opcninrj  is  the  lower  contracted  portion  of  tho  pli;:rvnx. 
^HSVni^fure.  The  pharynx  is  composed  of  three  cents  :  a  mucous  coat,  a  mus- 
cular layer,  and  a  fibrous  coat. 

The ^irouff  rwiMs  situated  between  tho  mucous  and  muscular  layers,  and  is 
called  l\iQ phanjixgcnl  aponeurMi's.  Tt  is  thick  above,  where  the  muscular  fibres 
■ra  wanting,  aud  is  firmly  connected  to  the  basilar  process  of  the  occipital  and 
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pctroufl  portiou  of  the  temporal  bones.  As  it  ileaoeods,  it  diminialies  in  thick- 
ness, and  is  gradually  lo^t. 

The  mucou^s  coat  in  continuous  with  that  tiuing  the  Kastachian  tubes,tlie  ram, 
the  mouth,  unrl  the  larynx.  It  !.■)  uovored  by  colurnnar  ciliated  epit>ic!iuiii.ii 
low  down  an  on  a  level  with  the  (\t>oz  of  tbcDare^^  below  that  point,  ilisufilie 
squamou.s  vari«ty. 

The  mtLiailar  coat  has  been  already  deiwribed  (p.  340). 

The  pharyngeal  glands  are  of  two  kiud.s:  the  ainiple,  or  componnd  foUicsIir, 
which  are  found  in  considerable  numbors  beneath  the  mucous  tnembntte, 
throughout  the  entire  pharynx;  and  the  racemose,  which  are  eapcoiallr  ■kuU' 
rous  at  the  upper  part  of  the  pharynx,  and  form  a  tbiok  hiyer,  across  thv  IhcIc 
of  the  fauces,  betweeu  the  two  Eustnchiun  tubes. 

Thk  (EsorHAoas. 

The  (Esophagus  ia  a  membranous  canal,  about  nine  inches  in  length,  e3tt«»diB| 
from  the  pharynx  to  the  stomach.  It  commences  ut  the  lower  border  oflbt 
cricoid  cartilage,  opi)o>;i to  the  fifth  cervical  vertebra,  dcHcend» along  the  fnat 
of  the  spine,  through  the  pOHterior  mediastinum,  pafwea  through  the  diaphrtpn, 
Rud,  entering  the  abdoiiteu,  tcriiiiuates  at  the  cardiac  orifiuo  of  the  rtorauli, 
oppO£<ite  the  ninth  dorsal  vertebra.  The  general  direction  of  the  oesopbagvit 
vertical;  but  it  pre«cnta  two  or  three  slight  curvatures  in  its  course.  At  ill 
eommuncenicnt,  it  ia  placed  in  the  median  lino  ;  but  it  inclines  to  (he  left  »d« 
as  fnr  as  thu  root  of  the  ni»;k,  gradually  paascs  to  the  middle  line  again,  ud, 
finally,  ftgtiin  deviates  to  the  toft,  as  it  passes  forward  to  the  oegophageal 
ing  of  the  Dinnhrngm.  The  oesophagus  also  presents  an  antero-posterior  I 
ure,  correspoTiding  to  the  curvature  of  the  cervical  and  thoracic  portionii 
spine.  It  is  the  narrowest  part  of  the  alimentary  canal,  being  must  coDlruMJ 
at  ila  oommencenient,  and  at  the  point  where  it  parses  throiign  the  DiuphrigiL 

Relaiions^  In  the  neck-^  the  cesopbagus  is  in  relation,  in/ront,  with  the  tracMt; 
and,  flt  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  withi' 
thyroid  gland  and  thoracic  duct;  brAitul,  it  reals  upon  the  vertebral  c<jl 
and  Longus  Colli  muscle;  on  each  eide^  it  is  in  relation  with  theoommoD< 
artery  (especially  the  lel^  ^s  it  inclines  to  that  side),  and  part  of  the  lateral 
of  the  thyroid  gland ;  the  recurrent  laryngeal  nerves  oscend  between  ilawl  tie 
trachea. 

la  the  thorax,  it  is  at  first  situated  a  little  to  the  IcH  of  the  median  line;  H 
then  parses  across  the  Icf^  side  of  the  transverse  part  of  the  aortic  arch,  VoA 
descends  in  the  posterior  mediastinum,  along  the  right  side  of  thu  aorta,  nearlj 
to  the  Diaphragm,  where  it  passes  in  front  and  a  little  to  the  lefl  of  the  trterf, 
previous  to  entering  the  abdomen.  It  is  in  relation,  in  fronX,  with  the  traohEi^ 
the  arch  of  the  aorta,  the  left  bronchus,  and  the  posterior  anrfuce  of  the  peri- 
oardium  ;  behind,  it  rests  upon  the  vertebral  c*ilumn,  the  Longus  Colli,  ana  lb* 
interuost^il  vesselH ;  and  below,  near  the  Diaphragm,  upon  the  front  of  tbe  aorti; 
tateralli/,  it  ia  covered  by  tbe  plcurie  ;  the  vena  aisygos  major  lies  on  the  rigbt, 
and  the  descending  aorta  on  the  left  side.  The  pnenmogastrio  nerve«  d«>oenl 
iu  olose  contact  wtih  it,  the  right  nerve  passing  oowu  behind,  and  tbelefiunt 
in  front  of  it. 

Saryicai  Anatnny.~-'T)w!  rplatinns  of  the  oaopliafrsK  ant  of  eooRidermbIa  piaoUeal  latVHtll 

tbe  HtrgeoD,  B«  ho  in  fr<>i|ni-nily  rpquintd,  io  vutve  of  stncturc  I'f  tbis  tube,  to  dU*U  ike  camI 
by  a  liou^ie,  whco  it  UpcompD  (if  imiiort&ncc  that  iiw.  dirK-iion  oT  the  ocnophofUB,  &o<l  iu 
UoDN  Io  Burroutulinj?  partx.  should  l>e  reoi^tnbervd.     Id  caw*  uf  mMlifiiiniil  iltKoaw?  of  \kt  i 
phkgii!),  where  its  tifsnes  hnvc  brvotoc  Hoheofd  from  Inflltrnlioti  of  Ibc  morbid  Avf» 
irrvntest  care  it  m)uultc  ia  direvttup  ihu  l^ougie  tbroa^b  ihe  •Iricturwl  fmrt,  u  k  f»Ur 
mtkj  ca»i\y  be  madi^,  anil  ibi^  inHimmint  may  pau  Into  lb«  ni^iasliDUio,  ur  into  oae  «  Uiei 
pteural  cuvity,  or  ovpn  into  tbv  piTititnliuiii. 

Tho  gludrot   Hhoiild   u\>a   rvmifmhcr  that   contmction   of  tbe   asophagms.  tad 
symptouiB  of  striciurv.  am  occafiunalk  prodneol  by  «d  ADciirisiD  of  mnne  part  of  tW 
pn-asjQg  upon  Ibis  tube.    l*ii  »ucb  a  case,  the  paaaagc  of  a  bongie  coold  oolj  baita»  f'  ~ 
usae. 
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It  occnsioDsUy  bappcos  tbat  x  Torei^ni  body  becomes  impacted  in  lh«  anophaRiu.  whicb  cao 
neither  hf>.  hroiiftfht  iipwardi^  nor  mou^d  di^irnwartis.  When  all  oMinnr;  meanit  for  itH  rpoiOTa] 
h4vc  rniled.  vscision  is  the  ooty  rPHouroe-  This,  of  coiirsc,  fim  only  br  perrt>rm«.*d  when  it  is  not 
very  low  down,  if  \he  tottiga  boily  is  allnwcd  toivmain,rxt<>D!iiTeinflamnati»a  tad  ntcerfttion 
of  the  oesopbo^s  mmy  eosae.  Id  one  cue  witb  wbkb  I  am  &t.'(tuoiated,  tbe  foretip)  body  alti' 
inau-ly  penetrated  tbe  iDrerrertebml  labtlftnce,  and  destroyed  life  by  influBmatioa  of  tbe  mcm- 
braoes  and  subatance  of  tbe  cord. 

The  operation  of  OMOpbtigolomy  lit  thus  ^rformed.  Tho  patient  beinr  placed  opoo  hU  tMck, 
with  (lie  bond  Aud  abouldeni  sliKbily  elevated,  an  incieion,  about  foar  iucliea  io  lenjnb.  nhonld  be 
m  idc  on  iIk'  left  side  of  the  tnu:h«a,  from  the  thyroid  cartilft)^  downwards.  diTtdini;  tfac  skiD  and 
riatysma.  Tbe  ed(r&.i  of  Ibe  wound  bcioK  separated,  the  Omohyoid  muscle,  and  tbe  flbrea  uf 
tlif:  Stemo-hyoid  and  Ste mouthy roid  mn^clM.  mnsL  bc^  dntwo  inwurd^;  the  iibealh  of  the  carotid 
veMvU  being  exposed,  aliould  be  drawn  ontwnrOs,  end  retained  in  Ibat  poqiilion  by  rclractorv ; 
the  (Dsophagna  will  lliea  be  exposed,  and  should  be  divided  over  (he  furcifni  body,  whit^b  ahould 
then  bo  removed.  Greiit  care  U  oec'eAaary  to  avoid  woundioK  the  thyroid  vewcla,  Iho  thyroid 
^aod.  and  the  laryngeal  nervca. 

.Slructtire.  The  cosnnhagua  han  tlirco  coats:  an  oxternal,  or  muscular;  a 
middle,  or  cellular;  ana  ati  internal,  or  mucous  coat. 

Tlte  miucttlar  coat  is  composed  o£  two  planes  of  fibres  of  considerable  tbick- 
□eas,  an  external  longitudinal,  and  an  internal  circular. 

The  hngitudiivxl  fibres  are  arranged  at  tbe  commencement  of  the  tube,  in  tbree 
fasciculi :  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  posterior 
surface  of  the  cricoid  cartilage ;  and  one  at  each  side,  which  are  continuous  with 
tb«  fibres  of  the  luferior  Constrictor ;  as  they  descend  chev  bleud  together,  and 
form  a  qniform  layer,  which  covers  the  outer  surface  of  tfie  tube. 

'Vho  circxdar  fihrfs  are  continuous  above  with  the  Inferior  Constrictor;  their 
direction  is  trausvertse  at  tho  upper  and  lower  parts  of  ihti  tube,  but  oblique  ia 
the  central  parL 

The  ma.soulflr  fibres  in  the  upper  part  of  the  oesophagus  are  of  a  red  color, 
and  cousist  chiefly  of  the  striped  variety ;  but  below,  ihey  consist  entirely  df 
the  involuntary  muscular  fibre. 

The  cellular  coat  connects  loosely  the  mucous  and  muscular  coatii. 

The  mucous  coat  is  thick,  of  a  reddish  color  above,  and  pale  below.  It  ia 
disposed  in  longitudinal  folds,  which  disappear  on  distension  of  the  tube.  It* 
surface  is  studded  with  minute  papillse,  and  it  is  covered  throughout  with  a 
thick  layer  of  squamous  epithelium. 

The  ce-ropliofjtal  glands  are  numerous  small  compound  glands,  scattered 
throughout  the  tube;  thoy  arc  lodged  in  the  subcutaueoua  tissue,  and  open 
upon  tbe  surface  by  a  long  excretory  duct.     They  are  most  mimorons  at  tho 

t-  part  of  the  tube,  where  they  form  a  ring  rouud  tbe  cardiac  orifice. 


The  Abdomen. 


le  Abdomen  is  the  largest  cavity  in  the  body,  and  is  separated,  below,  firom 
the  pelvic  cavity  by  the  brim  of  the  pelvis.  It  is  of  an  oval  form,  the  ex- 
tremities of  the  oval  being  directed  upwards  and  downwards ;  it  is  wider  above 
than  below,  and  measures  more  in  the  vertical  ihau  in  the  transverse  diameter. 

Bffuudarien.  It  is  boundcti,  in  front  and  at  tho  sides^  by  the  lower  ribs,  tho 
Transversalis  muscle,  and  venter  ilii;  hfMnd,  by  the  vertebral  column,  and  tho 
Psoas  and  Qaadratus  Lumborum  muscles;  above^  by  the  Diaphragm;  below^  by 
the  brim  of  the  pelvis.  The  muscles  forming  the  boundaries  of  the  cavities 
are  lined  ufK>n  their  inner  surface  by  a  layer  of  fascia,  differently  named  accord- 
ing to  the  part  to  which  it  is  attached. 

The  aUIomen  contains  the  greater  part  of  the  alimentary  canal;  some  of  the 
accessory  organs  to  digestion,  viz.,  the  liver,  pancreas,  and  spleen:  and  the 
kidneys  and  suprarenal  capsules.  Most  of  these  structures,  as  well  as  the  wail 
of  the  cavity  in  which  they  are  contained,  are  covered  by  an  extensive  and 
complicated  serous  membrane,  the  writomnm. 

The  aperturea  found  in  tho  waits  of  tbe  abdomen,  for  the  traDsmisaiou  of 
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straotares  to  or  from  it,  are  the  timhilicuSy  for  the  traDstniudioa  (id  the  f(vtu}of 
the  iimbilical  vessels;  tho  cavai  ofieniny  in  the  Diaphragm,  for  the  transmittioo 
of  the  ioferior  vena  cava;  the  aoriie  opening,  for  the  pajuagc  of  tho  aorta,  rena 
Hzygos,  aDii  ihorucic  duct ;  and  the  cesophageal  opening,  fur  the  cesopfaaguiawl 
pDeumogastriu  nerves.  Belntu,  there  are  two  apertures  od  each  side;  one  for 
the  passage  of  the  femoral  veswta,  aud  the  other  for  the  traoainLgsiou  uf  th<! 
Bpermatie  cord  in  the  male,  and  the  round  ligament  in  the  fimiale. 

R*ffiuM.  For  conTenionoo  of  description  of  the  vijicera,  as  well  aa  of  refe- 
rence to  the  morbid  condition  of  ihu  cotituitied  nnrts,  the  abdomen  is  nnifki>ll)r 
divided  into  nine  regions.  Thus,  if  two  circamr  lines  are  drawn  rooini  ibe 
bijdy,  the  one  parallel  with  the  cartilages  of  the  ninth  ribs,  and  ihe  ollicrviili 
tho  highest  point  of  the  creait&  of  the  ilia,  tho  abdomiiuti  oaviiy  id  dividei  ialo 
three  zone-t,  an  upper,  a  middle,  and  a  lower.  Tf  two  parallel  lines  are  drawn 
from  the  cartilage  vf  the  eighth  rib  on  eiich  side,  down  to  the  centre  ot  Pow 
pan's  ligamonc,  each  of  these  zoned  id  subdivided  into  (lircc  puri^  a  miidle 
and  two  lateral. 

Fig.  396.— The  Region*  of  the  At>iloui<>n  atii3  itidr  C»DtfDU.    (Rdg«  of  Costal  C«rtii)|»  id 
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The  middle  region  of  the  upper  zone  ia  called  the  epiffattric  (»Hi,  ovtr;  j**fih 
thf.  ttomaeh);  and  the  two  lateral  r^ion,  the  right  and  left  hyj»ocKondriaK  (^ 
under;  z«r4|>M,  th^  cartilages).  The  central  region  of  the  middle  sons  is  the  »*- 
bilicni:  ftnd  the  I  wo  lateral  regioiis  the  rigfitaud  If/t  himhtir.  The  middle  reg 
of  the  lower  zone  is  tho  hypogastric  or  puliie  region;  and  the  latt-ral  r^oi 
the  right  and  Ur't  ing>i(»al.  The  viscera  contained  in  these  diSorent  regioi 
the  following  (Fig.  S»t3):— 


iii 


Ri<jht  Hypochondriac. 

Tbe  rigbt  lobe  of  tbe 
It  veranilibc  gall-bladder, 
ibe  dutxienum,  pancreas, 
hepatic  flexure  of  tbe 
colon,  Qpper  part  of  the 
rigbt  kidney,  and  the 
right  suprarenal  capsule. 

Rigfti  Lumbar. 
Ascending  colon,  lower 
part  of  tho  right  kidney, 
and  some  convolutions  of 
tbe  small  intcstincd. 


THR    PERITO: 

Epiijoitrie  Region. 
The  middle  and  pyloric 
end  of  the  stomach,  lefl 
lobe  of  the  liver  and 
lobuluu  Sptgelii,  and  the 
pancreas. 


Left  Uypochondriae. 
The  splenic  end  of  the 
stomach,  ibe  spleen  and 
extremity  of  tho  pancrea-s 
the  splenic  flexure  of  the 
colon,  up|)er  half  of  the 
IclV  kidney,  and  tbe  lefl 
suprarenal  capsule. 

Left  Lumhftr. 

Descending  colon,  part 
of  tho  omentum,  lower 
part  of  the  left  kidney, 
and  somoconvoluiiooaof 
the  small  intestiDea. 


Right  Ing^tinat. 
The  caecum,  appendix 
ceci,  and  ureter. 


Lffl  InguinaL' 

Sigmoid  flexure  of  tbe 

colon,  and  ureter. 


Umbilical  Region. 
Tho  transvcrso  colon, 
part  of  the  great  omen- 
tum and  mesentery,  trans- 
verse part  of  the  duode- 
num, and  some  convolu- 
tions of  tbe  Jejunum  and 
ileum. 

Ilgpogaslric  Region. 

Conyolutions  of  tbe 
small  intestines,  tbe  blad- 
der in  children,  and  in 
adults  if  distended,  and 
the  uterus  daring  pr^- 
nancy. 

Tns  Peeitokeitm. 

The  Peritoneum  {ittftrtiwiu^  to  extertd  around)  is  a  serous  mcmbrnno ;  and,  liko 
all  membranes  of  this  clas.<s  a  shut  sac.  In  the  female,  however,  it  13  not  com- 
pletely closed,  the  Fallopian  tabes  communicating  with  it  by  llioir  free  ex- 
tremitieii;  and  thus  tho  serous  membrane  is  continuous  with  their  muuous 
lining. 

The  peritoneum  partially  invests  all  tbe  viscera  contained  in  the  abdominal 
and  pelviu  cavities,  forming  the  visceral  layer  of  the  membrane;  it  is  then  re- 
fleeted  upon  the  internal  surface  of  the  parictes  of  those  cavities,  forming  tbe 

Karietal  layer.  Tbc/;'«surrace  of  the  peritoneum  is  i^mooth,  moist,  and  covered 
y  a  thin  squamous  epithcliam;  its  attached  surface  is  rough,  being  connected 
to  tbe  viscera  and  inner  surface  of  the  parietcs  by  means  of  areolar  tissue, 
called  tbe  subperitoneal  areolar  tissue.  Tho  parietal  portion  is  loosely  connected 
with  the  fascia  lining  the  abdomen  and  pelvis;  but  more  closely  to  tbe  under 
surface  of  the  Diaphragm,  and  in  tbe  middle  line  of  the  abdomen. 

In  order  to  trace  the  reflections  of  this  membrane  (Fig.  397),  tho  abdomen 
having  been  opened,  the  liver  should  be  raised  and  supported  in  that  [Position, 
and  ;he  stomach  should  be  depressed,  when  a  thin  membranous  layer  is  seen 
passing  from  the  transverse  Assure  of  the  liver  to  tho  upper  border  of  the 
stomach:  this  is  the  lesser  or  gastro-hepaiie  omenittm.  It  consists  of  two  deliuate 
layers  of  peritoneum,  an  anterior  and  a  posterior,  between  which  are  coniained 
the  hepatic  vessels  and  nerves.  Of  these  two  layers,  the  anterior  should  first 
be  traced,  and  then  the  posterior. 

The  anterior  layer  descends  to  tbe  lesser  curvature  of  tbe  stomach,  and  covora 
its  anterior  surface  as  far  as  the  great  curvature;  it  descends  for  some  distance 
in  front  of  the  email  intestines,  and,  returning  upon  it<;elf  to  tbe  transverse 
colon,  forms  tbe  ''xi/mal  latjtr  of  tin  tjrtal  omcnlHm;  it  thc7>  covers  the  under 
surface  of  tbe  transverse  colon,  and,  passing  to  tho  Imck  part  of  tho  abdominal 
cavity,  forms  the  inferior  layer  of  the  transverse  mesO'eolon.  It  then  descends  in 
5*001  of  tbe  duo<Icnum,  the  aorta,  and  vena  cava,  as  far  as  tbe  superior  mesen- 
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teric  art«Tv,  along  wliich  it  passes  to  invest  tlie  small  intestines,  antl,  reiar 
to  the  vertebral  coJuuiu,  form  tbe  mfsenlay;  wbiUt,  on  either  eide,  it  ooversi 
ascending  and  descending  colon,  and  is  thus  continuous  with  the  peritontun 
lining  the  waIIs  of  the  Abdomen.  From  the  root  of  the  mesentery,  it  ddKeads 
along  the  front  of  the  spine  into  the  pelvis,  and  surrounds  the  upper  partof  Ibe 
rectum,  which  it  holds  in  its  position  i>y  means  of  a  distinct  fold,  the  nww-fBctiin. 
Its  course  in  the  male  and  female  now  differs. 

Id  the  male,  it  forms  a  fold  between  the  rectum  and  bladder,  the  roatHm'- 
eal  fold,  and  ascends  over  the  posterior  aarfaoe  of  the  latter  organ  as  far  u  its 
summit. 

In  %\i&  female,  it  descends  into  the  pelvis  in  front  of  the  rectum,  coTcn* 
small  part  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  uo  to  t^ 
uterus,  the  fundus  and  body  of  which  it  covers.  From  the  sides  of  the  item 
it  is  reflected  on  each  side  of  the  wall  of  the  pelvis,  forming  the  broad  lip- 

Fij.  UfiT.— "nte  Bedectioas  of  tbe  PeritoDcnm,  aa  teen  in  »  veriictl  S^Uoo  of  llio  JUhImu. 
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mcnts;  and  from  the  anterior  surface  of  the  uterus  it  ascends  uiion  the 
wall  of  the  bladder,  as  far  as  it5  summit.  From  this  |>oint  it  may  be  I 
ill  the  male,  ascending  upon  the  anterior  parietea  of  the  abdomen,  to  tbe  wuiff 
Kurface  of  the  Diaphragm;  from  which  it  is  reflected  upon  the  liver,  foraua 
the  upper  layer  of  the  coronary,  and  the  lateral  and  longitudinal  ligMoenta.  H 
then  covers  tbe  upper  and  under  surfaces  of  tbe  liver,  and  at  tbo  tnnmnv 
fissure  becomes  continnous  with  the  anterior  layer  of  the  lesser  omeatoiB,  tU 
l>oint  whence  its  reflection  was  originany  traced. 

Tbepo9ffl-Mr  luger  of  the  lesser  omentum  descends  to  tbo  leaeer  onrraliiTa 
of  the  stomaoli,  and  cover*;  its  posterior  .<iurface  as  far  as  tbo  great  earval<iT<r; 
it  then  descends  for  some  distance  in  front  of  the  email  inteetinea,  and,  ntununt, 


THE    PERITONEtTM. 


TBT 


apOD  itself  to  the  transverse  colon,  forms  tlic  internal  layer  of  the  great  oYnon- 
tum;  itcoversthu  upper  surface  of  tbetranaverse  colon,  and,  passiuu  backwards 
to  the  spine,  forma  tho  upper  layer  of  the  transverse  mcso-colon.  Ascending  in 
front  of  the  pancreaa  ana  crura  of  the  Diaphragm,  it  lines  the  back  part  of  tho 
undi^r  Hurfaco  of  that  muscle,  from  which  it  is  rutlected  on  to  the  posterior  hi>r- 
dcr  of  the  liver,  forming  the  infuriur  layer  of  the  coronary  ligament.  Krom 
tho  under  surface  of  the  liver  it  may  be  traced  to  the  transverse  fissure,  where 
it  is  continuoDH  with  the  po-iterior  layer  of  the  leaser  omentum,  the  point 
whence  its  reflection  was  originally  traced. 

The  space  iucludwd  in  the  reflections  of  this  la^-erof  the  peritoneum  is  called 
tho  irsser  cftvilf/  of  the  jtmiiyti^um,  or  cavUtj  0/  the  ^rent  omentum.  It  is  bounded, 
Jn/Vo«/,  by  tho  lesser  omentum,  tho  stomach,  and  the  descending  part  of  the 
great  omentum;  behind,  by  the  ascendinft  part  of  the  great  omentum,  the  trans- 
irorse  colon,  transverse  meso-colon,  and  its  ascending  layer;  above,  by  tho  liver; 
and  below,  by  the  folding  of  the  great  omentum.  This  space  communicates 
with  the  gener:d  peritoneal  i;avity  through  the  foramen  of  Winslow,  which  ia 
situated  behind  the  right,  or  free  border  of  the  lesser  omentum. 

The/orani*n  0/  Winsloia  is  bounded  m/rwU  by  tlie  lesser  oraentum,  inclosing 
the  vena  portaa  and  tho  hepatic  artery  and  duct;  hrkin-i^  by  the  inferior  vena 
oara;  oiow,  by  the  lohulo.-*  Spigclii;  helotc,  by  the  hepatic  artery  curving  for- 
wards from  the  cailiao  axis. 

This  foramen  is  notliing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hciiatic  and  gastric  arteries  passing  forwards 
from  the  cseliac  axis  to  reach  their  respective  viacera. 

The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  the  duodeuum,  the  jejnnum,  and  ileum, 
the  transverse  colon,  sigmoid  flexure,  upper  end  of  the  rectum,  the  uterus,  and 
ovarie.'*. 

The  viscera  only  partially  invested  by  peritoneum  are  tlie  descending  and 
transvcrjic  portions  of  the  duodenum,  the  cnecum,  tho  ascending  and  dosccnding 
colon,  the  middle  portion  of  the  rectum,  and  the  upper  part  of  the  vagina  ana 
posterior  wall  uf  the  bladder.  The  kidneys,  suprarenal  cjipsules,  and  pancreas 
arc  covered  by  the  membrane  witliont  receiving  any  speeinl  investment  from  it. 

The  lower  end  of  the  rectum,  the  neck,  base,  and  anterior  surface  of  the 
bladder,  the  whole  of  the  front,  and  the  lower  part  of  the  posterior  wall  of  the 
Tftgina,  have  no  peritoneal  covering. 

Numerous  folds  are  formed  bv  the  peritoneum,  extending  between  the  various 
orgnns.  These  serve  to  hold  them  in  position,  and,  at  the  same  time,  inclose 
ihe  vessels  and  nerves  proceeding  to  each  part.  Some  of  the  folds  are  called 
ligatneniSf  from  their  serving  to  support  tho  organs  in  position.  Others,  which 
connect  certain  piirts  of  tho  intestine  with  the  abdominal  wall,  constitute  the 
mesenixries ;  and  histly,  those  are  called  or/ienttt,  which  proceed  from  tho  stomach 
to  certain  viscera  in  its  neighborbood. 

Tho  LifjammiJf,  formed  by  folds  of  the  peritoncam,  include  those  of  tho  liver, 
spleen,  bladder,  aud  uterus.  They  will  be  found  described  with  their  resp«ctiv« 
organs. 

The  Ortitnta  are  the  lesser  omentum,  the  great  omentum,  and  the  gastro* 
spleuic  omentum. 

Tho  itsser  omentum  {gastro-ht]iaiir)  is  the  duplicaturo  which  extends  between 
the  transverse  figure  of  the  liver,  and  the  lesser  curvature  of  the  stomach.  It 
ia  extremely  thin,  and  consisti^  ns  before  said,  of  two  layers  of  peritoneum.  At 
the  left  border,  \ia  two  layers  pa<is  on  to  the  end  of  the  riRsophagus;  but  ai  flic 
right  border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded 
margin,  which  contains  between  its  la^fers  the  hepntic  artery,  the  ductus  commu- 
nis choledochus,  the  portHi  vein,  lymphatics,  and  the  hepatic  plexus  of  nerves — 
all  these  structures  being  inclosed  in  loose  areolar  tissue,  called  OUsion's  eapsuk. 
'be  yreai  omeiUum  {tftutro-wUc)  is  the  largest  peritoneal  fold.    It  consists  of 
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four  layera  of  peritonetini,  two  of  which  descen<l  from  the  stomach,  one 
hs  anterior,  the  other  i'roin  ittt  [wsterior  stirl'iKJu,  iiml,  utiiting  nt  its  lower  bor 
desceud  in  front  of  tbo  email  int«stine«,  as  low  down  as  the  pelvis;  Xhvy  lb«n 
l^lurn  upou  themselves,  and  asaeiid  ngain  as  fur  as  the  trnnsTerse  colon,  what 
ley  separate  and  inclose  that  part  of  the  intestine.  These  separate  lajen  mtjr 
he  easily  damouatniltid  in  the  young  subject ;  but,  in  the  adult,  they  are  mvrt 
or  le^  insoparnbly  blended.  The  lel\  border  of  the  great  oinentum  is  contina- 
ous  with  the  ga3tro-s|>Ienic  omentum ;  its  right  border  cxi^inds  as  far  onlv  u 
the  duodenum.  The  great  omeiituid  is  usually  thin,  presents  a  cribrifunn  t^ 
pearonce,  and  always  contains  some  adipose  tissue,  wfiioh,  in  fat  subjects,  aoofl* 
ra.alates  in  considerable  quantity.  Its  use  appears  to  bo  to  protect  the  intestiaei 
from  cold,  and  to  faciliUite  tbeir  movement  upon  eaoh  other  during  that 
vermicular  action. 

The  gastnt-epUtue  <nnentum  is  the.fold  which  connecta  the  concave  sordMOf 
the  spleen  to  the  cuUle-sae  of  the  stomach,  being  continuoun  by  its  lower  bordet 
with  the  great  omentum.    It  contains  the  splenic  vessels  and  rasa  brevia. 

The  Mesatterie^  are,  the  mesentery  proper,  the  meso-c«ocom,  the  »*ceo(iiiig, 
transverse,  and  descending  mcso-colon,  the  sigmoid  meso-coinn,  and  the  laeso- 
rectum. 

The  meseniertj  (^i'iav  ivrt^oi),  so  called  irom  being  connected  to  the  middle  of 
the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  peritoneum  which  cob- 
Dects  the  convolutions  of  the  jejunum  and  ileum  with  the  posterior  wall  of  tha 
abdomen.  ICsro^,  the  part  connected  with  the  vertebral  column,  is  nanov, 
about  six  inches  in  length,  and  directed  obliquely  from  the  left  side  of  tha 
second  luiribar  vertebra  to  tbo  right  sacro-iliao  symphysis.  Its  intestinal  border 
is  much  longer;  and  here  its  two  layers  separate,  so  as  to  inclose  the  intestine, 
and  form  iu  peritoneal  coat.  Its  breadth,  between  its  vertebral  and  intestinal 
border,  is  abaut  four  iuehnt.  It^  upper  border  is  continuous  with  the  nttdet 
surface  of  the  transverse  mcso-colon ;  its  htotr  border^  with  the  pfiriioneam 
covering  tbo  cecum  and  a&cending  colon.  It  serves  to  retain  the  small  iDt«> 
tinea  iu  their  position,  and  continue  between  its  layers  the  mesenteric  Tessfib 
and  nerves,  the  lacteal  vessels,  and  mesenteric  glands. 

The  meAO-cKcwn,  when  it  exists,  serves  to  connect  the  back  part  of  the  cccqd 
with  the  right  iliac  fu;«.sn;  more  frequently,  the  peritoneum  paaaea  merely  hi 
front  of  this  portion  of  the  large  intestine. 

The  aacxniiiny  m^so-colm  is  the  fold  whioh  conncct^i  the  back  part  of  t^ 
ascending  colon  with  ilio  posterior  wall  of  the  abdomen;  and  the  </f««i^'M 
meso-coioH  retains  the  descending  colon  in  connection  with  the  ptistcrior  abdom- 
nal  wall:  mure  frequently,  tlio  peritoneum  merely  covers  the  aoienor  surface 
and  sides  of  these  two  portions  of  the  intestine. 

The  tramvrrK  m<so-ml<m  is  a  brood  fold,  which  connects  the  transverse  coloa 
with  the  posterior  wall  of  the  abdomen.  It  is  furnied  by  the  two  a.secndiiig 
la^-erg  of  the  great  omentum,  which,  after  separaiinc  to  surround  the  trauitvew 
colon,  join  behind  it,  and  are  continued  backwaroa  to  the  spine,  where  ibcf 
diverge  in  front  of  the  duodenum,  as  already  mentioned.  This  fold  oontaiot 
hetwceu  its  layers  the  vessels  which  supply  the  transverse  colon. 

'Vhenymoiii  meso-cttnn  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
fioxuro  in  connection  with  the  left  iliac  foB.sa. 

The  mcso'TectwH  is  the  narrow  fold  which  connects  the  tipper  part  of  the 
reotum  with  tbe  front  of  the  sacrum.     It  contains  tbo  bicmorrhoidol  vesBcIi. 

The  appefuiicf»  fpiphlae  are  small  pouches  of  the  peritoneum  filled  with  ht, 
and  situated  along  the  colon  and  upper  part  of  the  reoium.  They  are  chitflf 
appended  to  tbo  transverse  ooloa. 

The  Stoma  en. 

The  Stomnoh  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  f«I1 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  fo 
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w'aicli  constitutes  the  process  of  chymidcation.  It  is  situated  in  the  left  bypc- 
clioiidriau,  the  epigaslriu,  aud  part  of  tbs  riglit  Uypocboiidriac  regiotui.  Its 
form  u  irregularly  conical,  ourved  upon  itself,  aud  prcsotitiiig  a  rounded  baac, 
turned  to  the  left  side.  It  ia  placed  immediately  behind  the  anterior  wall  of 
the  abdomen,  above  the  transverse  colon,  below  the  liver  and  the  Diaphragm. 
Its  sixc  varies  considerably  in  different  subjects,  and  also  according  to  ild  atato 
of  diatensiou.  When  moderately  full,  its  transverse  diameter  is  about  twelve 
inches,  its  vertical  diameter  about  four.  Its  weight,  according  to  Clcndenning^ 
is  about  four  ounces  and  a  half.  It  presents  for  examination  two  extremities, 
two  oriBces,  two  borders,  and  two  surfaces. 

Its  left  e.TtreTniiy  is  called  the  greater,  or  splt-nic  end.  This  is  the  larneat  port 
of  the  stomach,  and  extends  two  or  three  inches  to  the  left  of  llie  point  of 
entrance  of  the  ceaophagus.  This  expanded  part  is  callwl  the  great  cd-tic-ifac^ 
or  futulus.  It  lies  beneath  the  ribs,  in  contact  with  the  spleen,  to  which  it  is 
connected  by  the  gastro-spleuic  omentum. 

Fig'.  39d.~The  Mucous  Membniue  of  tlie  Stooucti  and  Uuotk'natn  ititb  the  Bile  Ducts. 
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The  fewwr,  OT  pi/loric  eml,  is  moeh  smaller  than  tho  fundus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  ihc  wnll  of  the  abdo- 
men, the  under  surface  of  the  liver,  and  the  neck  of  the  gall-bladder. 

The  ceaophageal  or  ardiae  orifice  communicates  with  tho  cesophagus :  it  is  the 
highest  part  of  the  stomach,  and  somewhat  funnel-shaped. 

Tlie  pyloric  orifice  communicates  with  the  duodenum,  the  aperture  being 
guarded  by  a  kina  of  valve — iho  jt^lerita. 

Tho  Usier  curvature  extends  between  the  oesophflKcal  and  pyloric  orifloes, 
along  the  upper  border  of  the  organ,  and  h  uonuected  to  the  under  surfaoo  of 
the  liver  by  the  lesser  omentum. 

The  grtaicr  curvature  extends  between  the  same  points,  along  the  lower  border. 
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and  gives  attachment  to  tlie  great  omentum.    The  Aurfacc3  of  the  organ  irr 
limited  bjr  these  two  curvatures. 

The  anterior  aur/aee  is  directed  upwardn  and  forwards,  and  is  in  relation  wirk 
the  Diaphragm,  tbo  under  fiurface  of  the  left  lobe  of  the  liver,  and  witiiike 
abdominal  parietes,  iq  the  epigastric  region. 

The  posterior  surface  is  direciwl  downwards  and  backwards,  ami  is  in  rda^ 
with  the  pancreas  and  great  vessels  of  the  abdomen,  the  crura  of  the  Diapbr 
and  the  solar  plexus. 

The  stomach  is  held  in  position  by  the  leaser  omentum,  vrhich  rxtends  from 
the  transverse  fiasure  of  the  liver  to  ita  lesser  curvature,  and  by  a  fold  i^f  peri- 
toneum,  which  pa^^itcs  from  the  Diaphragm  on  lo  the  cct»ophageal  t^nd  of  lbs 
stomach,  the  gaatro-phrenio  ligament;  this  constitutes  the  most  fixed  poinlof 
the  stomach,  whilst  the  pyloric  end  and  greater  curvature  are  the  most  ok 
parts:  hence,  when  the  siumach  becomes  greatly  distended,  the  greater  car 
ture  is  directed  forwards,  whilst  the  anterior  and  posterior  surfaces  ar«  directed, 
the  former  upwards,  and  the  latter  downwards. 

AUcrations  in  Position. — There  in  do  orgaii  id  the  bod;- the  pMiUoD  and  coBDMlmn* of  rtkk 
preeont  sticli  rmqiKMit  ulU'niUuas  u  the  i>tuniBrh.  Dun'nij  intptrutttm,  it  ih  difipUcBd  daiiw4i 
by  the  dcscoDt  of  tb«  lliaithraffin,  aad  vie  va  led  by  the  preunre  oTlbc  klidocaiiuU  nii»ctf<  4vii( 
expimtfim.  lu  pasitiuD  in  rclulion  lo  ihtt  i^nrruundinp  visctre  U  aUa  cboDped,  nrcontivfUilk 
ompty  or  dUttfoded  ittiita  of  IIih  or|iaD.  Wht-H  empty,  ji  occupie*  odIjt  a  kbiiiII  |Mrt  of  tW  kft 
hypouhundrinc  rvjnoD.  iho  BpVi'O  lying  bt-hiuj  it ;  thi-'  k-fl  lobt'  of  ihr  livi-r  cortn  it  in  (n'oLnl 
Inc  under  Nurfare  of  lhi>  Ii^arl  rents  iiixm  it  ab(>vi\  ami  in  front;  l>ciu|;  M<|iAnl<'d  froffl  illij^lU 
lefl  lulKt  of  the  liver,  bcfiidi'^  the  diapDm;*ni  and  perii-iirdiuin.  Ttiis  rlosc  relatioD  lictvmi  tk 
eioQiai'b  iind  ihfl  heart  e^ipliiiiii  tW  facL  ihitl,  in  pmlnilgia.  the  piiiD  i"  icenenUlr  rpfcrrvJ  tatW 
hcurl,  unti  is  oflpn  ircompanied  by  palpilalioD  and  inlermission  Dfth^pnlw.  Whentiuiltmtr* 
it  ilinlrniini  ihf  niitphragin  is  foreml  npttmrds,  contractinir  the  cuvity  of  1h«  cbnt;  btMltbe 
dynpnaa  coniplain«*d  of.  ^m  inspiration  heinp  impeided.  Thr^  hpart  is  also  di^plscrd  spwlf; 
hr^rive  iKu  oppn.'«»ioD  in  this  ntnon,  and  thu  palpilntlon  I'xpcriiMirt-d  to  cxlmiic  Axtinamni 
(ho  Btomach.  PrtMurcfrom  Ki'lhout.  as  from  tight  lacing,  pn^hi'S  the  ntomnch  dnm  tvnidi 
tfav  [wlvia.  In  diitpaf<«,  also,  the  pwiUon  and  connvctionfi  of  the  organ  mny  be  g reativ  clnDp4. 
frum  the  arcuiDu lalioa  of  fluid  in  tbe  cheat  or  abdomen,  or  from  alteration  to  tin  o(  asj  of  tla 
surrounding  vUcerb. 

On  looking  into  the  pyloric  end  of  the  stomach,  the  mucous  membrane  U 
found  projecting  inwards  in  the  form  of  a  circular  fold,  the  pylorus,  leavings 
narrow  circular  aperture,  about  half  an  inch  in  diameter,  bj  which  the  stomacli 
communicates  with  the  duodenum. 

Thepyhrm  is  formed  by  a  reduplication  of  the  raucous  mombrano  of  lit 
stomach,  contaiuiag  numerous  muscular  fibres,  which  are  aggregated  into  t 
thick  circular  riii>^o  tlio  longitudinal  fibres  and  serous  merabraDe  betng  too- 
tinued  over  the  fold  without  assinling  in  its  formation.  The  aportnre  in  noca- 
sionally  oval.  Sometimes,  the  circular  fold  is  replaced  by  two  oreweotic  foMs, 
placed,  one  above,  and  the  other  below,  tbo  pyloric  orifice;  and,  more  nrelj, 
there  is  only  one  crescontio  fold. 

Siruclure,  The  stomach  consists  of  four  coats:  a  serous,  a  muscular,  a  oeltti- 
Jar,  and  a  muoous  coat,  togeihcr  with  vessels  and  nerves. 

The  A^rofw  coot  is  derived  from  the  peritoneum,  and  covers  the  entire  sorfect 
of  the  orcan,  excepting  along  the  greater  and  lesser  curv.itures,  at  the  jwiat* 
of  attachment  of  tho  greater  and  leaser  omenta;  hero  the  twu  layers  of  peri- 
toneum leave  a  small  triangular  space,  along  which  tho  nutrieoi  Teawb  kod 
nervett  nasa. 

Tho  mtisenlar  axU  (Fig.  S09)  is  situated  immediately  beneath  tho  »ero« 
covertug.   It  consists  of  three  sets  of  fibres:  longitudinal,  circular,  and  oUiqM- 

Tho  umgitmlinal  jibrts  are  must  superficial;  they  are  conlinnous  with  lk_ 
loncritutlina]  fibres  of  the  oesophagns,  radiating  id  a  slellate  manner  from 
cardiac  orifice.    They  are  most  distinct  along  the  curvatures,  es]te«ially 
lesser;  but  are  very  thinly  distributed  over  the  surfaces.     At  the  pyloric  eoi 
they  are  more  thickly  distributed,  and  continuous  with  the  lcngitn<ritia|  fibres 
of  tho  small  intestine. 
Thectr(;M2arJi6resfoTm  a  uniform  layer  over  the  whole  extent  of  the  Btcmaeli, 
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beiiealb  the  loDgitudioal  fibres.  At  the  pylorus  they  are  most  abuntluot,  uod 
are  Rggrcgated  into  a  circular  ring,  which  projecte  into  the  cavity,  and  forma, 
■with  tiiA  fuld  of  mucous  membrane  ooveriog  its  surfACO,  the  pyloric  taIto. 

The  ohiif^w  fibres  are  limited  chiefly  to  the  carditio  end  of  the  stomaoh,  where 
they  are  disposed  as  a  thick  uniform  Inyer  covering  both  surfaoea,  some  passing 
obliquely  from  lefl  to  right,  others  from  right  to  tefl,  round  the  cardiac  ori&ce. 

Fig.  393.— The  Muacular  Coat  of  ibe  Stanwcb. 
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The  cellular  mat  consists  of  a  loose,  filamentous,  areolar  tissue,  connecting 
the  mucous  and  muscular  layers.  It  is  sometimes  called  \.\i9 submucous  coal.  It 
supports  the  bloodvessels  provious  to  their  distributioa  to  the  mucous  mem- 
brane ;  hence  it  is  .sometimes  called  the  wwcuiir  coat. 

The  mucoui  mofnhram:  of  the  stomach  is  thick  ;  it«  surface  smooth,  soft,  and 
velvety.  During  infancy,  and  immediately  af\er  death,  it  is  of  a  pinkish  tinge; 
but  in  adult  life,  and  in  old  age,  it  becomes  of  a  pale  straw  or  ash-gray  color. 
It  is  thin  at  the  cardiac  extremity,  but  thicker  towards  the  pylorus.  During 
the  contracted  state  of  the  organ,  it  is  thrown  into  numerous  plaits  or  rug», 
which,  for  the  most  part,  have  a  longitudinal  direction,  and  are  most  marked 
towards  the  lesser  end  of  the  stomach,  aud  along  the  greater  curvature  (Fig. 
898).     These  folds  are  entirely  obliterated  when  the  organ  becomes  di.-itended. 

iltrttcture  of  (Ae  mucous  manbrane  (Fig.  400).  When  e.Kamiued  with  a  lens, 
the  inner  surface  of  the  mucous  membrane  presents  a  peculiar  honeycomb  ap- 
pearance from  being  covered  with  small  shallow  depressions  or  alveoli,  of  a 
polygonal  or  b«xagoDal  form,  which  vary  from  tph  to  ^Js  of  an  inch  in  dia- 
meter, and  are  separated  by  slightly  elevated  ridges.  In  the  bottom  of  the 
alveoli  arc  seen  the  orifices  of  minute  tabes,  the  iimtric  foUicl-s,  which  arc  situ- 
ated perpend ioul a cly  side  by  side,  in  the  entire  substanco  of  the  mucous  mem- 
brane. They  are  short,  anil  simply  tubular  in  character  towards  the  cardia; 
but  at  the  pyloric  end,  they  are  longer,  more  thickly  set,  convoluted,  and  ter- 
minate in  dilated  saccular  extremities,  or  are  subdivided  into  from  two  to  six 
tubular  branches.  The  gastric  follicles  are  composed  of  a  homogeneous  l)a.qe- 
ment  membrane,  lined  upon  its  free  surface  by  a  layer  of  cells,  which  difler  in 
their  character  iu  ditferent  parts  of  the  stomach.  Towards  the  pylorus,  tbcso 
tubes  arc   lined  throughout  with  columnar  epithelium;  thoy  are  termed  iho 
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tnueotu  ghnds,  and  arc  supposed  to  secrete  the  gnsiric  mucas.  In  other  ptrU 
of  the  organ,  the  dubp  purt  of  each  tube  is  611ed  with  uuelei,  aud  a  nuus  of 
granules;  abuvu  these  U  a  inasH  of  uuoleated  cells,  the  nppor  fourlh  of  tbe 
tube  being  lined  by  columnar  epithelium.  These  are  called  the  pefOie  giandt, 
aod  are  the  supposed  agents  in  the  secretion  of  the  gastric  juice. 

Simpie  follicles  are  found  in  greater  or  lests  number  over  the  entire  surfaoeof 
the  mucous  meuibraue ;  they  are  most,  nutneroub  near  the  pyloric  end  uf  tb« 
stomach,  and  are  eapocially  distinct  in  early  life.  The  cpiilielium  lining  iba 
mucous  membrane  of  the  stomach  aud  its  alveoli  i.s  of  the  columnar  variety. 

^(T.  4flO. — Miuutv  Acialomy  of  Mucous  Mcmbntoc  of  SU'insch. 
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Vesseh  ami  iVat'M,  The  arteries  supplying  the  stomach  are,  the  coronarit 
Tcntriculi,  the  pyloric  and  right  gastro -epiploic  branches  of  the  hepatic,  the  left 
gastro-epiploic  aud  vasa  brcvia  from  the  splenic.  They  supply  tlie  muacalar 
coat,  ranitfy  in  the  submncouH  coat,  and  arc  llnally  dit^rlbutiMi  tn  the  inucoos 
membrane.  The  t-e/m  accompany  the  arteries,  and  terminate  in  the  splenic 
and  portal  veins.  The  iymphutics  nre  numerous;  they  consist  of  a  super&dal 
aud  deep  set,  which  pass  through  the  lymphatic  glands  found  along  the  two 
curvatures  of  the  organ.  The  nerves  are  the  terminal  branches  of  the  rii^ht  asd 
left  pneumogostric,  the  former  being  di.-flribiite<i  upon  the  back,  and  the  Latter 
upon  the  frout  [>ait  of  the  organ.  A  great  number  of  branches  from  the  sjm- 
pathetic  aUo  supply  the  organ. 

The  Ssull  Lvtestixes. 

The  Small  Intestine  is  that  part  of  the  alimcntarv  canal  in  which  the  ehyne 
is  mixed  with  the  bile,  the  pancreatic  juice,  and  tfie  Hecretiona  of  the  rarioojt 
glands  imbedded  in  the  mucous  membrane  of  the  intestines,  and  wherct  the 
separation  of  the  nutritive  principles  of  the  food,  the  chyle,  is  eQccu.>d;  this 
coustitute.-!  cliyliGcation. 

The  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  which 
gradually  diminishes  iu  size  from  its  commeucement  to  itd  termination.  It  h 
contained  iu  the  central  and  lower  parts  of  the  abdominal  and  pelvic  caritioi, 
surrounded  above  and  at  the  sides  by  the  Ur^e  intestine ;  in  relation,  io  front, 
with  the  great  omentum  and  abdominal  panetcs :  and  connected  to  the  spine 
hy  a  folfl  nf  peritoneum,  the  mesentery.  The  amall  intestine  is  divisible  into 
three  portions,  the  duodenum,  Jejunum,  and  ileum. 

The  duodenum  has  received  it.t  name  from  being  abont  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  wtdert, 
and  the  moai  fixed  part  of  the  small  inteslino;  it  has  no  mesentery,  and  is  only 
partially  covered  by  the  peritoneum.  Its  course  presents  a  retnarkablo  cur«^ 
somewhat  like  a  horseshoe  in  form;  the  convexity  being  directed  towards  lbs 
right,  and  the  concavity  to  the  \e(i,  embracing  the  head  of  the  pancreas.  Coin- 
moncing  at  the  pylorus,  it  ascends  obliquely  upwards  and  Wokwarda  to  iho 
Under  surface  of  the  liver ;  it  cbea  descends  in  front  of  the  right  kidney,  and 
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puses  nearly  trftnaversely  acrosa  the  front  of  the  spine,  terminating  in  tbe  jeju- 
num on  the  left  side  of  the  second  lumbar  vertebra.  Kence  the  duodenum  has 
been  divided  into  three  portions:  ascending,  descending,  and  transverse. 

The  first,  or  ascendinij  portion  (Fig.  401),  about  two  inches  in  length,  is  free, 
movable,  and  nearly  completely  invested  by  the  peritoneum.  It  is  in  relation, 
above  and  in  front,  with  the  liver  and  neck  of  the  gall-bladder;  behind,  with 
ibo  right  border  of  the  lesser  omentum,  the  hc|Miiio  artery  and  duct,  and  vena 
porteB.  Thifl  |>ortion  of  the  intestine  is  usually  found,  aher  death,  stained  with 
bile,  especially  on  its  anterior  surface. 

Fig.  Ml. — BeUtioos  of  Uic  Duodi'Duni.     (Tfae  Pancreas  baa  bera  cat  awuy.  except  iu  beatL) 
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The  second,  or  descavling  porlt'on,  about  three  Jnohos  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  iVom  the  neck  of  the  gall-bladder, 
vertiL-ally  downwards,  iu  front  of  the  right  kidney,  as  far  aa  the  third  lumbar 
vertebra.  It  is  covered  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  in  front,  with  the  right  arch  of  the  colon  and  the  meso  colon  ;  behind, 
with  the  front  of  the  right  kidney  ;  at  its  inner  side  is  the  head  of  thejMincreas, 
uud  the  common  chuledoch  duct.  The  common  bile  duct  and  the  pancreatic  duct 
perforate  the  inner  side  of  this  portion  of  the  iutcstine  obliquely,  a  little  below 
its  middle. 

The  third,  or  transtKTM  pttrtian,  the  loneest  and  narrowest  part  of  the  duo- 
denum, passes  across  the  front  of  the  spine,  ascending  from  the  third  to  the 
second  lumbar  vertebra,  and  terminaung  in  the  jejunum  ou  the  lefl  side  of  that 
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bone.  In  fronl,  it  is  coTered  by  the  desoendiag  layer  of  tbe  tranareras 
colon,  and  crossed  by  tbe  superior  mesenteric  vessels^  behind,  it  reetsaponl 
aorta,  tbe  vena  cava,  and  the  crura  of  tbe  Diapbragni;  above  it,  is  the  lower 
border  of  tho  panoreas,  the  superior  mesenterio  vessels  passing  forwards  be- 
tween the  two. 

VesstU  and  Xerva.  The  arUriet  supplying  the  duodenum  arc  the  pyloric 
knd  pancreatioo-duodcTial  branches  of  the  hepatic,  and  the  inferior  pancreatico- 
duodenal  branch  uf  tbe  superior  me«eDteric.  The  veiTis  terminate  in  the  gastiv- 
duodenal  and  superior  mesenteric.  Tbe  nerva  are  derived  from  tbe  solar  plexu. 

Ihe  Jejurmm  {Jejunu$^  empty),  so  called  from  being  usnally  found  empty  after 
death,  includes  tbe  upper  two-fifths  of  the  rest  of  the  small  intestine.  It 
mences  at  tbe  duodenum  on  tbe  left  side  of  the  second  Inmbar  vertebm, 
termiii;ites  in  the  ileum ;  its  convolutions  being  uhietty  confined  to  the  umbilic 
and  left  iliao  regions.  Tlio  jejunum  is  wider,  its  uoaLs  thicker,  more  vascaUr, 
and  of  a  deeper  color  than  those  of  the  ileum  ;  but  there  is  no  ebaracteriitie 
mark  to  distinguish  the  termination  of  the  one  and  the  cotnmenDemeat  of  tbe 
other. 

The  ileum  (<i1mv,  (o  tu-ist),  so  called  from  its  numerous  coils  or  convolntioti, 
inoludes  the  remainini,'  three-fifths  of  tbe  small  intestine.  It  occupies  chiefly 
tho  umbilical,  hypogastric,  right  iliac,  and  occasionally  the  pelvic  regions,  and 
terminates  in  tbe  right  iliac  fossa  by  opening  into  tbo  inner  side  of  the  eon* 
menceracntof  tho  large  intestine.  Tbe  ileum  is  narrower,  its  coats  thinner  and 
less  vascular  than  those  of  tbe  jejunum;  a  given  length  of  it  weighing  lea 
than  the  same  length  of  jejunum. 

Slnirtiin',    Tho  wall  of  the  small  intestine  is  composed  of  four  coats: 
znnsculfir,  cellular,  and  mucous. 

Tbe  serout  coat  is  derived  from  the  peritoneum.  The  first,  or  asceodiag 
portion  of  the  duodenum,  is  almost  completely  surrounded  by  this  membmiw; 
the  second,  or  descending  portion,  is  covered  by  it  only  in  front;  and  the  third, 
or  transverse  portion  lies  behind  the  descending  layer  of  the  transverse  meso- 
colon, by  which  it  is  covered  in  frout.  Tbe  remaining  portiou  of  the  Bmall 
intestine  is  surrounded  by  tbe  peritoneum,  excepting  along  its  atUiohod  or 
inescntcric  border;  here  a  space  is  left  for  the  vessels  and  nerves  to  pas  to 
the  gut. 

The  mitscfilar  mat  consists  of  two  layers  of  flhreH,  an  external  or  longitudi- 
nal, iind  an  internnl  or  circular  layer.  Tbe  I/^wfinulinai  fibres  are  thinly  scat- 
tered over  the  surfiiceof  tbe  tDteslino,and  are  most  distinct  along  it&frL*t!  border. 
The  <ri'rctt/ar  librcs  form  a  thick,  uniform  layer;  ibey  surround  the  cylinder  of 
the  intestine  in  the  greater  part  of  its  circumference,  but  do  not  forni  complete 
rings.  The  muscular  coat  is  thicker  at  the  upper  than  at  tbe  lower  part  ut  Um 
emiill  intestine. 

The  or  flu  hr,  OT  sjibmucons  coai,  coanecU  together  the  mucous  and  muscnbir 
layers.  It  consists  of  a  loose,  filamentous,  areolar  tihsue,  which  forms  a  nidiu 
for  tho  .subdivision  of  tbe  nutrient  vessels,  previous  to  their  distribution  to  the 
mucous  surface. 

The  mucous  membrane  is  thick  and  highly  vascular  at  tho  upper  part  uf  ibi 
small  intestine,  but  somewhat  paler  and  thinner  below.  It  presents  for  exami- 
nation  tbe  following  couslitueiils: — 

Epithelium.  Simple  follicles. 

Valvulffi  ouQiiiveatea.  f  Duodenal  glands. 

VillL  Glands.-!  Soliury  glands. 

(  Agminate  or  Peyer's  glands. 

Tbo  epithelium,  covering  the  muoous  inombrane  of  the  small  iiit«aliBe,  is  of 
the  columnar  variety. 

The  vatvula:  comtivenlea  (valves  of  Kerkring)  are  redupltcatiotu  or  folJiap 
of  tbe  mucous  meiubruue  and  submucous  lisBUe,  containing  no  muscular  tib(» 
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Pig.  4f)2.— Two  Villi  msirtifiod. 


Tliey  extend  tratisvcrscly  actom  the  cylinder  of  the  intestine  for  &bont  three* 
fourths  ur  Uvu-sixths  of  its  circumfervnue.  The  larger  fulds  are  about  two 
inehea  in  Jcrigth,  and  two-thirds  of  an  inch  in  depth  at  their  broadest  p4irt ;  but 
the  greater  number  are  of  smaller  size.  The  larger  and  smaller  folda  altertiate 
with  each  other.  They  are  not  found  at  ibe  commencement  of  the  duodenum, 
hut  begin  to  appear  about  one  or  two  inches  beyond  the  pylorus.  In  the  lower 
part  of  the  descending  portion,  below  the  poiut  where  the  common  choledoch 
and  panoreatio  ducts  enter  tho  intestine,  they  arc  very  largo  and  closely  approxi- 
mated. In  the  transverse  portion  of  the  duodenum  and  upper  half  of  the  jeju- 
num, they  are  large  and  uumerouit ;  and  from  tliis  point,  down  to  the  middle  of 
they  the  ileum,  they  diminish  considerably  in  size.  In  tho  lower  part  of  thu 
ileum,  ahnoj^t  entirely  disappear;  hence  the  comparative  thinness  of  this  portion 
of  thu  intestiue,  as  compared  with  the  duodenum  and  jejunum.  The  vnlvulm 
.;oDuivcnlOii  retard  tho  passage  of  the  food  along  the  iuteatiuea,  and  afford  a 
more  extensive  surface  for  absorption. 

The  vilii  are  minute,  highly  vnacular  procKwea.  projecting  from  the  miicoua 
membrane  of  the  small  intestine  throughout  its  whole  extent,  and  giving  to  ita 
surface  a  velvety  appearance.  lu  shape,  some  are  triangular  and  liiininatcd, 
others  conical  or  cylindrical,  with  clubbed  or  filiform  vxircmiticii.  'I 'hey  are 
largest  and  most  numerous  in  the  duodenum  and  jojunum,  and  become  fewer 
and  smaller  in  the  ileum.  Krau»e  estimates  their  number  in  the  upper  part  of 
tho  small  iniestino  at  from  fifty  to  ninety  in  a  scpiaro  line;  and  in  the  lower 
part  from  forty  to  seventy ;  the  total  number  for  the  whole  length  of  the  intes* 
tine  being  about  four  luifiions. 

In  structure  each  villus  consists  of  n  network  of  capillary  and  lacteal  vessels, 
with  nuclear  corpuscles  and  fat-globules  in  their  interstices,  inclosed  iu  a  ihia 
prolongation  of  basement  membrane  covered 
by  a  single  layer  of  columnar  epithelium, 
the  particle-s  of  which  are  arranged  pcr- 
pendioular  lo  tho  surface.  A  layer  of  or- 
ganic muscular  fibre  has  been  described, 
forming  a  thin  hollow  cone  round  the  cen- 
tral lacteal.  It  is  possible  that  this  assists 
in  the  propulsion  of  the  chyle  along  the 
vessel.  The  mode  of  origin  of  the  lacteal^ 
within  the  villi  is  unknown. 

The  simple  /olUclw,  or  crypts  of  Lieber- 
kiihn,  are  found  in  considerable  numbers 
over  every  part  of  the  mucous  membrane 
of  the  small  intestine.  They  consist  of 
minute  tubular  depressions  of  tho  mucous 
membrane,  arranged  perpendicularly  lo  the  surface,  upon  which  they  open  by 
small  circular  aperlurt«.  They  may  be  seen  with  the  aid  of  a  lens,  their  orifices 
appearing  as  minute  dots,  sctUtcred  between  the  villi.  Their  walls  are  thin, 
consisting  of  a  layer  of  basement  membrane,  lined  by  cylindrical  epithelium, 
and  covered  on  their  exterior  by  capillary  vessels.  'i*heir  content*!  vary,  even 
in  health,  and  the  purpose  served  by  their  secretion  is  still  very  doubtful. 

The  duoiUnal^  or  Brunner's  glands,  ore  limited  to  the  duodenum  and  com- 
mencement of  the  jejunum.  They  are  small,  flattened,  granular  bodies, 
imbedded  in  the  submucous  areolar  tissue,  and  open  upon  the  surface  of  the 
muooos  membrane  by  minute  excretory  ducts.  They  are  most  nntaerous  and 
largest  near  the  pylorus.  They  may  be  compared  to  the  elementary  lobules 
of  a  salivary  gland,  spread  out  over  a  broad  surface,  instead  of  being  collected 
in  a  mass.     In  structure  they  resemble  the  pancreas. 

The  solitary  ghnda  {eilandulm  goUtarite)  are  found  scattered  throughout  the 
mucous  membrane  of  the  small  intestine,  but  are  most  numerous  in  the  lower 
part  of  the  iluum.     They  aru  small,  round,  whitish  bodies,  from  half  a  line  to  a 
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line  in  diameter,  consisting  oT  a  closed  saccular  cavity,  hnvinpr  tio  cxcrclOTT 
duct,  and  containing  an  opaque  white  secretion.  Tlieir  free  siirrace  is  oovmi 
vith  villi,  and  eacb  gland  is  surrounded  hy  openings  like  tbo^  of  tbd  follicles 
of  Lieberkuhn.    Their  use  )»  ^ot  known. 

Peuer's  glatufs  mny  be  regarded  as  apgregationa  of  solitary  glandji,  formiog 
circular  or  oval  patclies  from  twenty  lo  thirty  iu  number,  and  varying  in  lougth 
from  half  an  inub  to  four  inches.  Thoy  arc  largeat  and  mont  numerous  in  the 
ileum.  In  the  lower  part  of  tbc  jejanum  they  are  Rmall,  of  a  circoUr  form, 
and  few  in  number.    Tbey  are  occasionally  seen  in  the  duodenum.     They  are 

Jilaoed  lengthwise  in  the  intestine,  covering  the  portion  of  the  tube  most  divtani 
rotn  the  attachment  of  the  mesentery.  Each  patch  is  formed  of  &  group  of 
small,  round,  whitish  veaicles,  covered  with  mucous  membnitte.  Each  vesicle 
consists  of  a  modcratclv  thick  external  cApsnlc.  having  no  excretory  ditt^t,  and 
containing  nn  opaque  wliitesecretion.  Each  is  surrounded  by  a  zone,  or  ureaib 
of  simple  follicles,  and  the  intcrspaues  between  them  are  covered  with  villi 
The»e  vcsiolea  arc  usually  closod;  bnt  it  is  supposed  they  open  at  intervals  lo 
discbarge  the  secretion  cuntjiined  within  them.  The  mucous  and  submoooui 
coats  of  tlic  intestine  are  iiitimaiety  adherent,  and  highly  vascular,  .m  -he 

Peyerian  glands.    Their  use  is  not  kuown.    They  are  largest  and  ;.  .-.i- 

0{ied  during  the  digestive  proce^. 

Tde  Large  Intestine. 

The  Large  Intestine  extends  from  the  termination  of  the  ileum  to  ihe  ai 

It  is  about  five  feet  in  length,  being  one-fiftli  of  tho  wliolu  extent  of  the  iafl 

tinal  canal.    It  is  largest  at  its  commencement  at  tho  cfficum,  ftnd  grodtultf 


Trig.  40,1,— Pntch  of  Tejcr's  Gland*. 
From  the  lowvr  part  of  xhn  Ilcom. 


Fig.  404.— A  porttoD  of  tfae  abore  ma^llf4. 
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diminishes  as  far  as  tho  rectum,  where  there  is  a  dilatation  of  considerable  mm, 
just  above  the  anus.  It  differs  from  the  small  intestine  in  its  greater  aise,  in 
more  fixed  position,  and  iUi  saccnlated  form.  Tho  large  intestine,  in  its  ooaiHt 
describes  an  arch,  which  surrounds  the  convolutions  of  the  small  intcstiD«.{ 
commences  in  the  right  iliac  fossa,  in  a  dilated  part,  the  cawnm.  It  "O* 
throngh  the  right  lumbar  and  hypochondriao  regions  to  the  under  mrfiioaof 
the  liver;  passes  transversely  across  the  abdomen,  on  the  confines  of  '*>•  ^Pj" 
gastric  and  umbilical  regions,  to  the  left  hypochondriac  region;  daocofk 
through  tho  left  lumbar  region  to  the  left  iliac  fossa,  where  it  becomefl  convo- 
luted, and  forms  the  sigmuld  flexure:  finally,  it  enters  the  pelvi^  and  defend* 
along  its  posterior  wall  to  the  aoua.  The  Urge  intestine  ia  divided  inu»  tie; 
cieouro,  colon,  and  rectum. 


LAROE    INTESTINE. 

Tlie  Cxcurn  {eaeus,  "blind)  (Fig.  405)  is  tbe  largo  blind  pouch,  orcvlde-sw,  iu 
which  the  hirge  inlestiDc  coinraeucea.  It  is  the  most  dilawd  part  of  liic  lube, 
measuring  about  two  and  a  half  iuclifs,  both  iu  its  vertical  and  transverse  diame- 
ters. It  is  situated  in  the  right  iliac  fo5.<ta,  iinracdiately  behind  the  anterior 
abdominal  wall,  being  rutaiued  iu  iU  jjlaoo  b^  tbe  peritoneum,  TrhJch  passes 
over  its  anterior  saurlace  and  sides;  it»  posterior  surface  being  connected  by 
loose  areolar  tissue  with  the  iliac  fascia.  Occasionally,  it  is  almost  completely 
surroundetl  by  peritoneum,  which  forms  a  distinct  fold,  the  mesoHJcecura,  con* 
necting  its  back  part  wiib  the  ilinc  fossa.  When  this  fold  exists  the  cancum 
obtains  cuuHiderable  freedom  of  movement.  Attached  tu  its  lo^'er  and  back 
part  is  the  appendix  vermiformis,  a  long,  narrow,  worm-shaped  ttilie,  the  rudi- 
ment of  the  lengthened  caecum  found  in  all  the  mammalia,  except  the  orang- 
oatang  and  wombat.  The  appendix  varies  from  ibrco  to  six  inches  in  length, 
its  average  diameter  being  about  equal  to  that  of  a  goosc-qtiill.  It  is  usually 
directed  upwards  and  inwards  behind  the  ca>cuni.  coiled  upon  itself^  aud  termi- 
nates in  a  blunt  [xiint,  being  retained  iu  its  position  by  a  fold  of  peritoneum, 
which  sometimes  furms  a  mcscntcrv  for  it.  Its  canal  is  small,  and  communi- 
cates with  the  ca.'cuui  by  an  orifice,  wliich  is  sometimes  guarded  with  au  iiicum 
ploto  valve.  Its  Roni.s  aro  thick,  and  its  mucous  lining  furnished  with  a  largo 
number  of  solitary  glands. 


Fig.  405. — ^Tbo  t'lectim  and  Colon  kid  open  to  show  n«o-caic«l  YalTc. 


Ileo-exeal  Valve,  The  lower  end  of  the  ileum  termioates  at  the  inner  nnd 
back  part  of  tbe  large  iuiestiue,  opposite  the  junction  of  the  caMrum  with  tbe 
colon.  At  this  point  the  mucous  membrane  forms  two  valvular  folds,  which 
project  into  the  large  intestine,  and  are  separated  irom  each  other  by  a  narrow 
elongated  aperture.  Tina  is  the  ileo-cajc^ii  valve  (rfl^rw/fl  Bnuhini).  Each  fold 
is  semilunar  in  form.  The  upper  one,  nearly  horisontal  in  direction,  is  attached 
by  it«  convex  border  to  the  point  of  junction  of  the  ileum  with  the  colon :  the 
lower  segment,  to  the  point  of  junction  of  the  ileum  with  the  ciecum.  ITieir 
free  concave  margins  project  into  the  intestine,  separated  from  one  another  by 
a  narrow  slit-like  nperture,  directed  transversely.  At  each  end  of  this  aperture 
tbe  two  segments  of  the  valve  coalesce,  and  are  continuod,  as  a  narrow  mem- 
branous ridge,  around  tbe  caual  of  tbe  intestine  for  a  short  distanco,  forming 
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the  /ruena,  or  tYtinaculn  of  the  valve.    The  left  end  of  this  apertore  is  roo 
tli«  right  end  is  narrow  and  paiuiud. 

Each  segment  of  the  valvo  U  formed  by  a  reduplication  of  the  macons  mem* 
Wane,  and  of  the  circular  muscular  fibres  of  the  intestiue,  the  loDgitudiml 
i1  bres  and  peritoneum  being  continued  utiinterruptedly  across  from  one  intejiUM 
to  the  other.  When  these  are  divided  or  removed,  the  ileum  may  bed 
outwards,  and  all  traces  of  the  valve  will  be  lost,  the  ituum  appeiiring  to 
iuto  the  large  intestine  by  a  funnel-shaped  orifiue  of  large  size 

The  surface  of  each  segment  of  the  valve  directed  towards  the  iteam  u 
covered  with  villi,  and  presents  the  eharaeterifltic  structure  of  the  muooas  ncn* 
braoc  of  the  small  intestine;  whilst  that  turned  towards  the  large  intestitieis 
destitute  of  villi,  and  markt:d  with  the  orifices  of  the  numerous  tubuU  (leculiv 
to  tlic  membrane  in  the  largo  intestine.  These  diiTcrcnccs  in  structure  oonliue 
as  far  as  the  free  margin  of  the  valve. 

AVhua  the  ctucum  is  distended,  the  margins  of  the  opening  are  approximat«d, 
80  «5  to  prevent  any  reflux  into  the  ileum. 

The  Colon  is  divided  into  four  parts,  the  ascending,  transverse,  descending, 
and  the  sigmoid  flexure. 

The  asci-ndtnij  colfu  is  smaller  than  the  ciccum.  It  passes  tipTvarda,  IVom  the 
right  iliac  fossa  to  the  under  surface  of  the  liver,  on  the  right  of  the  gifl- 
bladder,  where  it  bends  abruptly  inwards  to  the  leil,  forming  the  hfpaiie  jiexun. 
It  is  retained  in  contact  with  the  posterior  wall  of  the  abdomen  by  tfae|ieri- 
toneum,  which  covers  iu  anterior  surface  and  sides,  its  posterior  surface  wiag 
connected  by  loose  areolar  tissuo  with  the  Quadratus  Liimboram  and  rigbl 
kidney;  aomciirncs  the  peritoneum  almost  completely  invests  it,  and  fornwi 
distinut  but  narrow  mesocolon.  IL  is  in  relation,  iu  front,  with  the  couvoJQ- 
tion.s  of  the  ileum  and  the  abdominal  parietes;  behind,  it  lica  ou  the  Quadntv 
Lumborum  muscle,  and  right  kidney. 

The  Irartsverse  eohn,  the  longest  part  of  the  large  intestine,  passes  tranavenel^ 
from  right  to  left  across  the  abdomen,  opposite  the  confines  of  the  epigartrw 
and  umbilieul  zoncfi,  into  the  left  hypochondriac  r^ion,  whore  it  curvev  down- 
wards beneath  the  lower  end  of  the  spleen,  forming  the  afilenic  JifX»rf.  In  itd 
cour.te  it  describes  an  arch,  the  concavity  of  which  is  directed  backward) 
towards  the  vertebral  column;  hence  the  name,  transverse  arch  of  thf  e»im- 
This  is  the  most  movable  part  of  the  colon,  being  almost  complctelj*  Inreai^d 
by  peritoneum,  and  connected  to  the  spine  behind  by  a  largo  and  wide  dopti- 
cature  of  that  membrane,  the  transverse  weso-colon.  It  is  in  relation,  br  iti 
tipper  surface,  with  the  liver  and  gall-bladder,  the  great  curvature  of  ib« 
stomach,  and  the  lower  end  of  the  spleen;  by  its  under  surface,  with  thesnisll 
JDtcf^tines;  by  its  anterior  surface,  witli  the  anterior  layers  of  the  great  omeotao 
and  the  abdominal  parietes;  by  its  posterior  surface,  with  the  tranavcrw  mew- 
colon. 

The  dcsceiuling  cohn  painos  almost  vertically  downwards  through  the  1^ 
hypochondriac  and  lumbar  regions  to  the  upper  part  of  the  left  iliae 
"where  it  terminates  iu  the  sigmoid  flexure.     It  is  retained  iu  position  1 
peritoneum,  which  covert  hXA  anterior  surface  and  sides,  its  posterior  KSffiee 
oeing  connected  by  areolar  tissue  with  the  left  cms  of  the  Diaphragm,  lb* 
kidney,  and  the  Qundrnlus  Lumborum.     It  is  smaller  in  calibre  nnd 
deeply  placed  than  the  Jiacending  colon. 

1  iie  figvmid  Jhxurt  is  the  narrowest  part  of  the  colon ;.  it  is  situated  in  the  l«A 
iliac  fossa,  commencin<{  at  the  termination  of  the  desoendiug  colon,  at  the  nor- 
gin  of  the  crest  of  the  ilium,  and  ending  in  the  rectum,  opposite  the  left  Bacro- 
iliac  syraphysia.  It  curves  in  the  first  place  upwards,  and  thea  deaoeitda  rerti- 
oally,  and  to  one  or  the  other  side,  like  the  letter  S — henoe  \\s  name.  IlU 
retained  in  its  place  by  a  loose  fold  of  peritoneum,  ihtt  sigmoid  meM-cobt.  I 
is  in  relation,  in  front,  with  the  small  intestines  and  abdominal  parioles;  bebi 
with  the  iliac  fossa. 


The  Rtctitm  U  the  terminal  part  of  the  large  inteetiue,  and  estends  from  the 
Bigmoid  flexure  to  the  anus;  it  varies  iu  length  from  six  to  eight  inches,  and 
ha^  receive*!  its  nnme  from  being  less  flexuoua  than  any  other  part  of  tbe 
iulestiual  canal.  It  commences  opposite  the  left  sacro-iliac  symphysis,  paasos 
oViIinuoly  downwards  from  left  to  riglit  to  the  iniddie  of  the  sacrum,  forming  a 
gentle  curve  to  the  right  side;  then,  regaining  the  iniUdJe  line,  it  dtwcends  in 
front  of  the  lower  part  of  the  sacrum  and  coccyx,  and,  near  the  extremity  of  the 
^  latter  bone,  inclines  backwards  to  icrminate  at  the  anus,  being  curved  both 
in,  the  lateral  and  antero-postenor  directions.  The  rectum  is,  therefore,  not 
straight,  the  upper  part  being  directed  obliquely  from  the  left  side  to  the  me- 
dian line,  the  muldlu  portion  being  curved  in  tlie  direction  of  the  hollow  of  the 
sacrum  and  coccyx,  ami  the  lower  portion  presenting  a  short  curve  in  the  oppo- 
site direction.  The  rectum  is  cylindrical,  not  sacculated  like  the  reat  of  the 
large  intestine;  it  is  narrower  at  ita  upper  part  than  the  sigmoid  flexure,  gra- 
duuly  increases  in  size  as  it  descends,  and  immediately  above  the  anus  presents 
a  considerable  dilatation,  capable  of  acquiring  an  enonnous  size.  The  rectum 
is  divided  into  three  portions,  upper,  middle,  and  lower. 

The  upp^r  portion,  which  includes  about  half  the  length  of  tbe  tube,  extends 
obliquely  from  the  left  sacroiliae  symphysis  to  the  middle  of  the  third  piece 
of  the  sacrum.  It  is  almost  completely  surrounded  by  peritoneum,  and  con- 
nected to  tbe  sacrum  behind  by  aduplicutureof  that  membrane,  the  tnejo-rce^Mni. 
It  is  io  relation  behind  with  the  Pvriformis  muscle,  the  sacral  plexus  of  nerves, 
and  the  branches  of  the  intcrn.il  iliac  artery  of  the  left  side,  wbieh  separate  it 
from  the  sacrum  and  eacroiliao  symphysis ;  in  front  it  is  separated,  in  the  male, 
from  the  posterior  Murface  of  the  bladder:  in  the  female,  from  the  posterior 
surface  of  the  uteru.-t,  and  its  appendages,  by  some  convolutions  of  ttio  small 
,      intestine. 

^H    The  mid/He  portion  of  the  rectum  is  aboat  three  inches  in  length,  and  extends 
^^1  far  as  the  tip  of  the  ciXHjyx.     It  is  closely  connected  to  tlio  concavity  of  the 
^sacrum,  and  covered  by  perilonoum  only  on  the  upper  mrt  of  its  anterior  sur- 
fac-c.   ,It  is  in  relation,  in  front,  in  the  male,  with  the  triangular  portion  of  the 
biuse  of  the  blatldcr,  the  vesiculie  seminale^,  and  vasn  deferetitia;  more  anteri- 
orly, with  the  under  surface  of  the  prostate.     In  the  female,  it  is  adherent  to 
the  posterior  wall  of  the  vagina. 
I  The  lower  jmriion  \a  about  an  inch  in  length ;  it  cui-vea  backwards  at  tbe  fore 

n  part  of  the  prostate  gland,  and  terminates  at  the  anna.  This  ]iortian  of  tlie  in- 
■Hestine  receives  no  peritoneal  covering.  It  is  invested  by  tbe  Internal  Sphinc- 
HBbr,  supported  by  the  Levatores  Ani  muscles,  and  surrounded  at  its  tenninatinn 
^  by  the  Exiornaf  Sphincter.  In  the  male,  it  is  separated  from  the  membranous 
portion  and  bulb  of  tbe  urethra  by  a  triangular  space ;  and,  in  the  female,  a 
similar  space  intervenes  between  it  and  the  vagina.  This  space  forms  by  its 
base  the  perineum. 

Structure.  The  largo  intestine  has  four  coats :  Bcroiii^  muscular,  cellular,  and 
mncous. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  different  por- 
tions of  the  large  intestine  to  a  variable  extent.  The  cteeum  is  covered  only 
CD  its  anterior  surface  and  sides;  more  rarely,  it  is  almost  completely  inve*ie(i, 
being  held  in  its  position  by  a  duplicature,  the  meso-ciecura.  The  ascending 
and  descending  colon  are  usuallv  covered  only  in  front.  The  transverse  colon 
is  almost  completely  invested,  the  parts  corresponding  to  the  attachment  of  the 
great  omentum  and  transverse  meso-colon  beinc  alone  excepted.  The  tuginoid 
llexure  is  nearly  eompletely  surrounded,  the  point  corresponding  to  the  attach- 
ment of  the  sigmoid  meso-colon  being  excepted.  The  upper  part  of  the  rectum 
is  almost  completely  invested  by  the  perilonoum:  tiiu  nitddle  portion  in  covered 
only  on  its  antorior  surfaoo;  and  the  lower  portion  is  entirely  devoid  of  any 
serous  covering.    In  the  course  of  the  colon,  and  upper  part  of  the  rectum,  the 
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peritoneal  coat  is  thrown  into  a  number  of  small  pouches  filleJ  with  fat,  caUe 
op/>cwii«4  epiphicse.     They  are  chiefly  apiwindoti  to  thu  ininsverse  coh)n. 

The  tnwictttar  coat  consists  of  an  exlenial  longitudinal  and  an  Internal  ciixnlir 
layer  of  muscular  fibres. 

Tlio  hngiludiiial  fibres  are  fonnd  aa  a  uniform  layer  over  the  whole  gnrfaec  of 
the  larjjc  intestine.  In  the  ciccum  and  colon,  they  are  especially  collected  ii 
three  flat  loutriludinal  bands,  each  being  about  half"  au  iuuh  in  width.  Th(  _ 
bands  commence  at  the  attachment  of  the  ap(.>undi.\  vermiforrois  lo  ihe  c»canj 
one,  the  posterior,  is  placed  along  the  aiiacheiJ  border  of  the  intestine;  theantC' 
rior  band,  the  largest,  beuomes  inferii>r  along  the  arch  of  iho  colon,  where  it 
CorreapondH  to  the  attachment  of  the  great  omentum,  but  is  in  front  in  the 
ascending  and  descending  colon  and  aigmoid  flexure ;  the  Ihird,  or  lateral  band, 
Ab  found  on  the  inner  side  of  the  BAcending  and  dejjcending  colon,  and  on  iho 
■ander  border  of  the  iranaverse  colon.  These  bands  arc  nearly  one-lialf  shorter 
than  the  other  purts  of  the  inte.Htine,  and  serve  to  produce  the  sacculi  vhicli 
are  characteristic  of  the  ca-cuin  and  colon;  accordingly,  when  they  are  di»- 
gected  off,  the  lube  can  be  lengthened,  and  its  sacculated  character  l»ocoroc»  lost. 
In  the  sigmoid  flexure,  the  longitudinal  fibres  become  more  Bcattered.  but  ufwa 
its  lower  part,  and  round  the  rectum,  they  spread  out,  and  form  a  thick  uoifbrm 
layer. 

The  eircuiar  fibres  form  a  thin  layer  over  the  ooMum  and  colon,  being  M|»e- 
ciaily  accaraulnted  in  the  intervals  between  the  Mteouli;  in  the  rectum,  they 
form  a  thick  layer,  especially  at  its  low(;r  end,  where  tboy  become  oumerooi, 
and  form  the  Tnicnial  Sphincter. 

The  crlliihr  codt  connects  the  muscular  and  mucous  layers  closely  together. 
The  mucous  membrane,  in  the  uwcum  and  oolon,  is  pale,  nnd  of  a  grayish  or 
pale  yellow  color.  It  is  quite  smooth,  dedtituto  of  villi,  and  raised  into  name- 
rous  crescentic  folds,  whicti  correspond  to  the  interval.s  between  the  saoculi.  In 
the  rectum,  it  is  thicker,  or  of  a  darker  color,  more  vascular,  and  connected 
loosely  to  the  muscular  coat  a.*  in  the  oesophagns.  When  the  lower  partoflbi 
rectum  is  contracted,  its  mucoos  membrane  is  thrown  into  a  number  of  fobh, 
some  of  which  near  the  anufl,  arc  longitudinal  in  diriw^tion,  and  are  effaced  by 
the  distension  of  the  gut.  Besides  these,  there  are  certain  permanent  folds  of  a 
semilunar  t^hapc,  described  by  Mr.  Houston.'  They  are  usually  three  in  nam- 
ber ;  sometimes  a  fourth  is  found,  and,  occasionally,  only  two  are  present.  One 
is  situated  near  the  commencement  of  the  rectum,  on  the  right  side;  aaothei 
extends  inwards  from  the  left  side  of  the  tube,  opposite  the  middle  of  the| 
crum ;  the  largest  and  moat  constant  one  projects  backwards  from  the  fore 
of  the  rectam,  opposite  the  hose  of  the  bladder.  When  a  fourth  is  present,  It 
is  situated  about  an  inch  above  the  anus  on  the  buck  of  the  rectum.  Thew 
folds  are  about  half  an  inch  iu  width,  and  contain  some  of  the  circular  Gbrcsof 
the  gut  In  the  empty  state  of  the  inlestiiio  tlicy  overlaji  each  other,  as  Hr. 
Houston  remarks,  so  effectually  as  to  require  considerable  manrrurring  lo  ooa> 
duct  &  bougie  or  the  finger  along  the  uanal  of  the  intestine.  Their  use 
to  be,  "to  support  the  weight  of  fecal  matter,  and  prevent  its  urging  U>x 
the  anus,  where  its  presence  always  excites  a  sensation  demanding  its  discharge.* 
The  mucous  membrane  of  the  large  intestine  preaeata  for  examination,  epiU)» 
lium,  simple  follicles,  and  solitary  glands. 
The  ^>ithdium  is  oftlto  columnar  kind. 

The  simple fiiUieUa  am  minute  tubular  prolongations  of  the  mncons 
brane,  arranged  perpendicularly,  side  by  side,  over  its  entire  surface;  they  tre 
longer,  more  numerous,  and  placed  in  much  cloitcr  apposition  than  thoee  of  th« 
small  intestine;  and  they  open  by  minute  rounded  orifices  upon  the  avrfiuc^ 
giving  it  a  cribriform  appearance. 
The  soliiary  glands  iu  the  large  intestine  are  most  abundant  in  the  c«cnin 

*  £u&.  UiMi>.  Hfijtorit,  rtA.  t.  p.  163. 
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and  appendix  Tcrimformis;  but  are  irregularly  scattered  also  over  tbe  rest  of 
the  intt^stitic.  Tiiey  ary  small,  prominent,  flnsk-shaped  bodies,  of  a  whitish 
color,  perforated  upon  the  central  part  of  their  free  surface  by  a  minute  orifice, 
which,  in  the  majority,  is  permanent. 

Fig.  -IOr>,— Minntf  Sirartnre  ftf  Tjirgc  InlMliDC. 
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TiieLivkb. 

The  Liver  is  ft  glandular  organ  of  largo  size,  intended  mainly  for  the  secre- 
tion of  the  bile,  bat  eSucling  also  important  changes  in  certain  constituentii 
of  tho  blood  in  iheir  pa-s,-yige  through  the  gland.  It  ia  fiitimtod  in  the  right 
hypochondriac  region,  and  extends  across  the  epigastrium  into  the  left  hypo- 
chondrium.  !t  is  tbe  largust  glund  iu  tliu  body,  weighing  from  three  to  four 
pounds  (from  fifty  to  sixty  ounces  avoirdupois).  It  measures,  in  its  transverse 
diameter,  from  ten  to  twelve  inche»i;  from  six  to  seven  in  its  antero*posterior; 
and  is  about  three  iuubcs  thick  at  the  back  part  of  the  right  lobe,  which  is  the 
thickest  part. 

Its  upper  surface  is  convex,  iJirected  upwards  and  forwards,  smooth,  covered 
by  peritoneum.  It  is  in  relation  with  tho  umlcr  surface  of  tlio  Diaphragm  and 
below,  to  a  small  extent,  M'ith  tho  abdominal  purietes.  The  surface  is  divided 
into  two  unequal  lobut;,  tho  right  and  left,  by  a  fold  of  peritoneum,  the  stupat' 
fory  or  hrocul  Itgamtnt. 

its  under  aurfme  is  concave,  directed  downwards  and  backwards,  and  in  rela- 
tion with  tbe  stomach  and  duodenum,  the  hepatic  flexure  of  the  colon,  and  the 
right  kidney  and  suprarenal  capsule-  The  surface  is  divided  by  a  longitudinal 
figure  into  a  right  and  lelt  lobe. 

The"  posterior  bonier  is  rounded  and  broad,  and  connected  to  the  Diaphragm 
by  the  coronary  ligament;  it  is  in  relation  with  the  aorta,  the  vena  cava,  and 
the  crura  of  the  Diaphragm. 

The  nnt^iftr  tartler  ia  thin  and  sharp,  and  marked,  opj)osito  tho  aitachmeni 
of  tbe  broad  ligament,  by  a  deep  notch.  In  adult  males,  ihi.H  border  usually 
corresponds  witt)  the  margin  of  Cno  ribs;  but  in  women  and  children,  it  usually 
projects  below  tbe  ribs. 

The  right  extremity  of  the  liver  is  thick  and  rounded ;  whilst  the  lejt  is  thin 
anil  flattened. 

Ch'tfijen  of  Potilion. —Thff  etnileiit  slioold  mnka  himReirKcqnaiolcil  with  the  different  circ-nin- 
stan<"cs 'untli>r  wblch  the  liver  vhan^crt  its  pofntion.  »»  the;  are  of  iinitortuoct.'  in  (li.t<?rniiDiug:  iIil* 
cxiKtcove  of  «ulHri;ein«at.  or  othor  ilisvate  o(  tbe  orfc&n. 

Its  position  vanca  according  in  tlip  poiitiiri>  ot  ttio  liody  ;  in  thp  npright  nnil  Hitting  jin»ttiri-.<). 
its  lowiT  t>*>tJef  mty  he  felt  helow  the  eiif;es  of  the  ribs;  io  thi»  revurnbeot  poBliire.  it  utii.illy 
rectcles  bchinil  ibc  ribs.  Its  poMtii^n  varifx.  ulso,  wiili  th«  iisceot  or  dciceot  oT  the  Dinphraftni. 
Is  a  dci'p  iDHpirrtlioQ,  tbe  liver  di■B^'ends  below  the  rib* ;  )□  expimit>D.  it  is  nti»ec]  Io  its  onlinary 
level.  Airnin.  in  cmphjfrma.  when-  the  Innjie  ftro  liislPDiIed.  nnil  ihL'  DiAphnijrm  iit'-»c>-&ii»  rerr 
lovr,  tbe  liver  it  putlied  iIunq  ;  in  some  other  diseaDes,  »s  phlhi^i)i.  nbore  tje  DiAphrajicnL  i^i  oiuen 
■rehfd,  the  liver  rises  very  hipb  np.  Prewiire  from  without,  as  in  Itylit  lacio^.  i>y  comprmfiii^f 
the  li>wer  pari  uf  the  chest,  iltsplaces  the  liver  considerably,  jie  anterior  edge  orten  extendina  aa 
low  a*  the  crest  of  iho  ilium  ;  and  its  convex  sorfaco  is  orien,  nt  the  some  time,  deeply  indinted 
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from  pTveaQTC  of  tho  rilis.  Ainiin,  ils  poKilioo  varii»B  irreaily.  Bucordins'  to  Ibe  (rreotf r  ft ' 
diaifniiirjn  of  the  Btomnch  nml  imeslinps,  Wlw-n  ibi-  inu-stini-K  uie  cni)it>'.  ihe  liT<.-r  dcacetxU  » 
iho  ulfOooieo :  bat  wiica  tlifv  utv  dUu-mlviJ,  it  is  pii4>t)p<l  Q|>«ri(nls.  ]u  rclutioos  to  »nrru«tiiliu 
OTfcuis  may  a\se.  he  ohkingiNl'bj  tho  growib  of  lomorfi.  or  hy  tollections  of  flnid  id  the  tbotwii 
or  abdomioal  cavities. 

Li^ments.  Tlie  ligaments  of  the  liver  (Fig.  407)  are  6ve  in  mimber;  foor 
btiiig  formed  oFibid.-^  of  peritoneum  ;  the  firth,  the  liyamentum  terri',  is  a  rouuil, 
miruiis  con:I,  resulting  from  the  obliteratiitn  of  tho  umbilical  reia.  The  liffk- 
mcnta  are  the  loi)giti\dinaI,  two  lalernl,  coronary,  and  round. 

The  {»ngiludir.al  lujament  {broad,  fal«ifnrm,  or  suspensory  ligament)  is  a  brtwd 
otul  tbin  aniero- poster! or  peritoneal  fold,  falciform  in  sliapc,  ils  bnse  Iwing  di- 
rected forwards,  ila  a|>ex  backwards.  It  is  allached  by  one  margin  to  the  unJef 
Rurfaco  of  the  Diaphragm,  and  the  poHicrior  surfau«  of  the  sbeaih  of  the  hjkl 
Kcetiis  musolo  as  low  down  as  tbc  umbilicus;  by  its  hepatie  marf^in,  it  exi«^" 
from  the  notch  on  llio  anterior  niargia  of  tbe  liver,  as  far  back  iw  ils  posiCfW 
border.  It  con.sist8  of  two  layers  of  peritoneum  closely  united  togctlicr.  lU 
aaicrior  free  edge  contains  the  round  ligament  between  its  layers. 

F^ff.  407. — Tho  Livor.    TTpiwr  Surliicc. 
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Tbe  lalrrai  Uijitmrnta,  iwu  in  iiuiiitjcr,  ri<;ht  and  left,  arc  triangular  in  ihape. 
They  are  formed  of  two  layers  of  peritoneum  united,  and  extend  from  the  diaea 
of  tuo  Diapbragm  to  tbo  adjacent  margins  of  the  posterior  twrder  uf  tbe  Itrcr 
The  left  ifi  tbe  longer  of  tho  two,  and  lies  in  front  of  the  cesopbagcal  opmiag 
in  tbe  Uiaphragm. 

The  coronary  ligament  connects  the  ttot^torior  border  of  tho  Uver  to  ttii 
Diaphragm.  It  la  formed  by  the  reflection  of  the  peritoneum  from  the  Dii- 
pbragm  on  to  tbe  upper  and  lower  marginsof  the  posterior  border  of  tho  organ. 
The  coronary  ligament  cunsisiM  of  two  layers,  which  aro  continuous  on  each  siUa 
with  the  lateral  ligaments;  and  in  front,  with  the  longitudinal  ligameDt.  Betwesa 
tlio  layers,  a  large  oval  interspace  is  left  uncovered  by  peritoneum,  and  cob- 
nccteu  to  the  Diuphrngm  by  a  firm  areolar  tissue.  This  isitncu  is  subdivided, 
near  its  left  extremity,  into  two  (>art,<i  by  a  deep  notch  (sometimes  a  catial),  wbicb 
lodges  the  inferior  vena  cava,  and  into  which  opens  the  hepatic  veina. 

The  ronnd  %am«mr  (Fig.  408)  isp  fibrous  cord  rejiulting  from  tbe  obUieratioa 
of  the' ombitical  vein.  It  ascends  from  the  umbilicus,  in  the  atil«rior  fnM 
margin  of  the  longitudinal  ligament,  to  the  notch  in  tbe  anterior  border  of  lbs 
liver,  from  which  it  may  be  traced  along  tho  longitudinal  fiasura  ou  ihc  nndar 
■urfucc  uf  the  liver,  as  fur  back  &a  tbe  inferior  vena  cava. 
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F!ss%irt4  (Fig.  408).  Five  Fissures  ore  fieen  upon  the  under  ."surfncc  of  the 
liver,  which  serve  to  divide  it  iiilu  live  lobes.  They  are  the  lun^iiudmal  lissure, 
the  fissure  of  the  ductus  venosu^  the  tmuHvcrse  fissure,  the  fitisuro  fnr  the  gall- 
bladder, and  the  fissure  for  the  vena  cava. 

The  hrtyttudinal  Jissurt  is  a  deep  uroove,  which  extends  from  the  notch  on 
the  anterior  inarjtin  of  the  liver  ta  the  posterior  border  of  the  organ.  It  i«epa- 
rates  the  ri^ht  atid  lei\  lobes;  the  transverse  Assure  joins  it,  at  right  uugles, 
about  one-third  from  its  posterior  cxircniiiy,  aiul  dividea  it  into  two  parts.  The 
anterior  half  is  called  the  umbHicaljissurt;  it  is  deeper  than  the  [losterior  part, 
aud  lodges  the  umbilical  vein  in  the  fcctu»,  or  its  remains  (the  round  ligament) 
in  the  ri3ult.  This  fissure  is  often  partially  bridged  over  by  a  prolongation  of 
the  hepatic  subvitjiiioe,  the  pons  hepoUs. 

The  fitsnre  of  ihf  dw:Ut$  vennsiis  is  the  back  part  of  the  lonjfitudinal  fissure; 
it  is  shorter  and  shallower  than  the  anterior  portiop.  It  lodges  in  the  foetus  the 
ductus  veuosus,  aud  iu  the  adult  a  sJender  fioroua  cord,  the  oblitcrutod  remains 
of  that  veiisel. 


Ftp.  408.— The  Liver.    Under  8arf«ee. 


The  iratisverse  or  portal Ji-is'ire  is  a  short  but  deep  flsflurc,  about  two  inches  in 
Jength,  extending  transversely  across  the  under  surface  of  the  right  lobe,  nearer 
to  it«  posterior  than  its  anterior  border.  It  joins,  nearly  at  right  angles,  with 
the  longitudinal  fiasurc.  By  the  older  anatomists,  this  tissiire  was  ounsidorcd. 
the  gateway  (paria)  of  the  liver;  hence  the  large  vein  which  enlera  at  this 
point  was  called  the  portal  vein.  Besides  this  vein,  the  fissure  transmits  the 
licpatie  artery  and  nerves,  and  tlie  hepatic  duct  nnd  lymphatics.  At  their 
entrauce  into  the  fissnre,  the  hepatic  duct  lies  in  front  to  the  right,  th«  hepatiu 
nrtery  to  the  loEl,  and  the  portal  vein  behind  (Kig.  412). 

The_/uMUi^/oi"  tfie  gall-hladder  {/'tssa  eyntidia  feUea;)  is  a  shallow,  oblong  fossa, 
placed  on  the  under  surface  of  the  right  lobe,  paralkl  with  tht;  longitudinal 
fissure.  It  extends  from  the  anterior  free  margin  of  the  liver,  which  is  ocoa- 
ftionally  notched  for  its  reception,  to  near  the  right  extremity  of  the  transverse 
fis<)ure. 

The  /ts*urtf/or  fhe  vma  cava  is  a  short  deep  fissure,  occasionally  a  complete 
canal  which  extends  obliquely  upwards  from  a  little  behind  the  right  extremity 
of  the  transverse  fissure,  to  the  posterior  border  of  the  organ,  where  it  joins 
the  fisanrc  for  the  ductus  veuosus.  On  slitting  open  the  inferior  vena  cava 
which  is  contained  in  it,  a  deep  fo^sa  is  seen,  at  the  bottom  of  wliiuh  the  hepatiu 
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veins  communicate  with  this  vessel.  This  fissure  is  separated  from  the  tnus- 
verse  fissure  by  the  lobus  caudatus,  and  from  the  longitudinal  fissure  by  the 
lobulus  Spigelii. 

Lobes.  The  Lobes  of  the  liver,  like  the  ligaments  and  fissures,  are  five  in 
number:  the  right  lobe,  the  left  lobe,  the  lobus  quadratus,  the  lobulas  SpigeHi, 
and  the  lobus  caudatus. 

The  right  lobe  is  much  larger  than  the  left;  the  proportion,  between  them 
being  as  six  to  one.  It  occupies  the  right  hypochondrium,  and  is  separated  from 
the  left  lobe,  on  its  upper  surface,  by  the  longitudinal  ligament ;  on  its  under 
surface,  by  the  longitudinal  fissure  ;  and  in  front,  by  a  deep  notch.  It  is  of  i 
quadrilateral  form,  its  under  surface  being  marked  by  three  fissures:  the  trans- 
verse fissure,  the  fissure  for  the  gall-bladder,  and  the  fissure  for  the  inferior 
vena  cava;  and  by  two  shallow  impressions,  one  in  front  {impresaio  colica),  for 
the  hepatic  flexure  of  the  colon;  and  one  behind  {impreasio  renalis),  for  the  right 
kidney  and  suprarenal  capsule. 

The  le/l  lobe  is  smaller  and  more  flattened  than  the  right.  It  is  situated  in 
the  epigastric  and  left  hypochondriac  regions,  sometimes  extending  as  far  as  the 
upper  border  of  the  spleen.  Its  upper  surface  is  convex ;  its  under  concare 
surface  rests  upon  the  front  of  the  stomach  ;  and  its  posterior  border  is  in  rela- 
tion with  the  cardiac  orifice  of  the  stomach. 

The  lobiis  quadratus^  or  square  lobe,  is  situated  on  the  under  surface  of  the 
right  lobe,  bounded  iu  front  by  the  free  margin  of  the  liver;  behind,  by  the 
transverse  fissure ;  on  the  right,  by  the  fissure  for  the  gall-bladder ;  and,  on  the 
left,  by  the  umbilical  fissure. 

The  lobulus  Spigelii  projects  from  the  back  part  of  the  under  surface  of  the 
right  lobe.  It  is  bounded,  in  front,  by  the  transverse  fissure ;  on  the  right,  bj 
the  fissure  for  the  vena  cava;  and,  on  the  left,  by  the  fissure  for  the  ductiu 
venosus. 

Tlic  lobus  caudatus,  or  tailed  lobe,  is  a  small  elevation  of  the  hepatic  substance, 
extending  obliquely  outwards,  from  the  base  of  the  lobulus  Spigelii,  to  the 
under  surface  of  tlio  right  lobe.  It  separates  the  right  extremity  of  the  trans- 
verse tissue  irom  the  commencement  of  the  fissure  for  the  inferior  cava. 

Vessels.  The  vessels  connected  with  the  liver  are  also  five  in  number;  ther 
are  the  hepatic  ai-tery,  the  portal  vein,  the  hepatic  vein,  the  hepatic  duct,  and 
the  lymphatics. 

The  hepatic  art'^rg,  portal  vein,  and  hepatic  duct,  accompanied  by  numerona 
lymphatics  and  nerves,  ascend  to  the  transverse  fissure,  between  the  layers  of 
the  gastro-hepatic  omentum;  the  hepatic  duct  lying  to  the  right,  the  hepatic 
artery  to  the  left,  and  the  portal  vein  behind  the  other  two.  They  are  enveloped 
in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  accompanies  the  vessels 
in  their  course  through  the  jwrtal  canab,  in  the  interior  of  the  oi^an. 

The  hepatic  veins  convey  the  blood  from  the  liver.  They  commence  at  the 
circumference  of  the  organ,  and  proceed  towards  the  deep  fossa  in  its  posterior 
border,  where  they  terminate  by  two  large  and  several  smaller  branches,  in  the 
inferior  vena  cava. 

The  hepatic  veins  have  no  cellular  investment;  consequently  their  parietes 
are  adherent  to  the  walls  of  the  canals  through  which  they  run;  so  that,  on  a 
section  of  the  organ,  those  veins  remain  widely  open  and  solitary,  and  may  be 
easily  distinguished  from  the  branches  of  the  portal  vein,  which  are  more  or 
less  collapsed,  and  always  accompanied  by  an  artery  and  duct. 

The  Igmphatics  are  large  and  numerous,  consisting  of  a  deep  and  superficial 
set.     They  have  been  already  described. 

Nerves.  The  nerves  of  the  liver  are  derived  from  the  hepatic  plexus  of  the 
sympathetic,  from  the  pneumogastric  nerves,  especially  the  left,  and  from  the 
right  phrenic. 

Structure.  The  substance  of  the  liver  is  composed  of  lobules,  held  together 
by  an  extremely  fine  areolar  tissue,  and  of  the  ramifications  of  the  portal  vein, 
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lepatic  duct,  hepatic  nrtery,  hepatio  vein?, 
lymphatics,  and  nerves;  the  whole  being  in- 
vested by  a  fibrous  and  a  serous  coat. 

The  jcrofw  coai  is  derived  from  the  perito- 
neum, and  invests  the  entire  surface  of  the 
organ,  excepting  at  the  attachment  of  its 
variouit  ligaments,  and  at  the  bottom  of  the 
different  fissures,  where  it  iu  deficient.  It  is 
intimately  adherent  to  tho  fibrous  coal. 

The  Jibrona  Mat  lies  bcncnth  the  serous  in- 
vestment, and  uuvurs  the  entire  surface  of  the 
organ.  It  is  difficult  of  demonstration,  ex- 
cepting whore  the  serous  coat  is  deficient. 
At  the  transverse  fissure,  it  is  continuous  with 
the  capsule  of  Glisson ;  and,  on  the  surface  of 
the  organ,  with  the  areolar  tissue  separating 
the  lubalea. 

The  lobttiis  form  the  chief  mass  of  the  he- 
patic substauco:  they  maybe  saca  either  on 
the  surface  of  the  organ,  or  1>y  making  a 
section  through  the  gland.  They  arc  small 
granular  bodies,  about  the  size  of  a  millet- 
seed,  measuring  from  ono-twenticlh  to  one- 
tenth  of  an  inch  in  diameter.  If  divided 
longitudinally,  they  have  a  foliated,  and,  if 
tnuisvcrsely,  a  polygonal,  outline,  Tho  bases 
of  the  lobules  are  cluiitered  round  the  smallest 
branches  (aublobular)  of  tho  hepatic  veins,  to 
which  each  is  couoected  by  means  of  a  small 
branch,  which  issues  from  the  centre  of  the 
lobule  (intralobular).  The  remaining  part  of 
the  surface  of  each  lobule  is  iraperfcclly  iso- 
hueii  from  the  surrounding  lobules,  byaltiin 
stratum  of  areolar  tissue,  and  by  the  smaller 
vessels  and  ducts. 

If  one  of  the  hepatic  veins  Iw  laid  open, 
the  bases  of  the  lobules  may  bo  Be*;n  ihroayh 
the  thin  wall  of  the  vein,  on  \Yliii;h  they  rest, 
arranged  in  the  form  of  a  tessellated  pave- 
ment, the  centre  of  each  polygonal  apace  jire- 
sentiiig  a  minute  ajwrture,  the  mouth  of  a 
sublobular  vein. 

Each  lobule  is  composed  of  a  mass  of  cells; 
of  a  plexus  of  biliary  ducts;  of  a  venous 
plexns,  formed  by  branches  of  the  portal  vein ; 
of  a  branch  of  an  he]>aiicvcin(iiitralulinlar); 
of  minute  arteries;  and,  probably,  of  nerves 
and  lymphatics. 

Tho  hepatic  colls  form  the  chief  muss  of 
the  substance  of  a  lobule,  and  lie  in  the  inter- 
spaces of  tlie  capillary  plexus,  being  probably 
coutained  in  a  tubular  network,  which  forms 
the  origin  of  the  biliary  ducts.  The  smallest 
branches  of  the  vena  porta;  pass  between  the 
lobules,  around  which  they  forma  plexus,  the 
interlobular.   Branches  from  tliis  plexus  enter 


iho  lobules,  and  form  a  network  m  their  cir- 
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camfereiice.  The  radicals  of  ihe  portal  vein  comniocicate  wilb  tliOM  of  ti» 
hepatic  vein,  wlitch  oc;uij[)y  tbo  centre  uf  ttii3  lobule;  and  tho  latter  eouverge 
to  form  tbe  intrftlobular  vein,  wliich  issues  from  the  base  of  the  lobole,  ua 
joins  the  hepiitio  vein.  The  portal  vein  carries  the  blood  to  the  liver,  from 
which  the  bile  iii  secreted;  the  hepatiovein  carries  the  superfluous  blood  fiwn 
the  liver,  ami  tliu  Ule-ducl  curries  the  bile  secreted  by  tbe  hepatic  cells. 

The  hfpatic  cclta  are  of  a  inoro  or  loss  splieroidal  form  ;  but  may  be  rouDded, 
flattened,  or  many-sided,  from  mutual  compression.  Tiiey  vary  iit  size  from 
the  xtfvn  to  the  ^g'^Q  of  an  inch  in  diameter,  and  contain  a  distinct  nucleus  iu 
tlio  interior,  or  sometimes  two.  In  the  nucleus  is  a  highly  refracting  nacleohK, 
with  granules.  The  cell-contents  are  viscid,  and  contain  yellow  particles,  the 
coloring  matter  of  the  bile,  and  oil  globules.  TbeccUs  adhere  toeetber  by  their 
stirfuces,  so  ns  to  form  rowg,  which  radiate  from  the  centre  towards  the  oircatO' 
ferencc  of  the  lubule.  Those  cells  are  probably  tbe  chief  agents  in  the  aecr«> 
tion  of  the  bile. 

BiUary  Ducts.  The  precise  mode  of  origin  of  the  biliary  ducts  is  anoortaio. 
Mr.  Riernan's  original  view,  which  is  supported  by  the  researches  of  Ur.  Boa^ 
is  that  the  ducts  commence  within  the  lobnlos,  in  a  ploxifonn  network  (lobahr 
biliary  plc3cus\  in  which  the  hepatic  cells  lie.  According  to  Hcnle,  Ilatidfield 
Jones,  and  Kuitikur,  the  colls  are  packed  in  the  intcrs[>aces  of  the  capillary 
plexus,  and,  by  inenna  of  temporary  communications,  transmit  their  contents 
into  the  minute  bile-ducts  which  originate  in  the  spacer  heUcwn  the  lobulet, 
never  entering  within  them.  The  ducts  form  a  plexus  (interlobular^  betweeo 
tlielobniea;  and  the  interlobular  branches  unite  and  form  vaginal  brancbet, 
which  ]te  in  the  portal  canals,  with  branches  of  the  portal  vein  and  he{qitic  duel. 

The  ducts  finally  form  two  large  trunks  wbieh 
leave  the  liver  at  the  transverse  fi.-uturv,  and 
the  union  of  these  is  the  liepulic  duct. 

The  Porlal  Vrin,  on  entering  the  liver  at  tlw 
transverse  fissure,  divides  into  primary  branclui^ 
which  are  contained  iu  tbe  portal  oanala,  to- 
gether with  branches  of  the  hepatic  artery  and 
duct,  and  the  nerves  and  lymphatics.  In  the 
larger  ]>ortaI  canals,  the  vessels  arc  separated 
from  the  j^arietes,  and  joined  to  each  other  bjr 
a  looae  coltular  web,  the  capsule  uf  GlisBoa. 
The  veins,  as  thev  lie  in  the  portal  canals,  give 
off  vaginal  hrauclies,  which  lonn  a  plexui(n_ 
ginal  plexus)  in  Glissou's  oapsule.  From 
plexus,  and  from  tbe  portal  vein  itself,  » 
branches  are  given  off,  which  poaa  between  iho 
lobules  {interlobular  veins);  theae  cover  the 
entire  surface  of  the  lobules,  exoepting  tb«ir 
bases.  The  lobular  branches  are  <1enved  frou 
the  interlobular  veins;  they  poneirate  into  the 
lobule,  and  form  a  capillary  plexus  within  tlicm- 
Prom  this  plexus  the  intralobular  vein  arijoi 
Tlie  Hepatic  Artery  appears  destined  chiefly  for  the  nutrition  of  the  coat»af 
the  large  vessels,  the  ducts,  and  tbe  investing  membranes  of  tbe  livor.  It«a1<o 
the  livor  at  the  transverse  fissure  with  the  porud  vein  and  hepatic  du<:t,  uA 
r.imitic"*  with  these  vessels  through  the  portal  canals.  U  givea  off  '""" 
branches,  which  ramify  in  tbe  capsule  of  Glisson;  and  other  braouhes 
are  distributed  to  the  coata  of  tbe  vena  porta?  and  hepatic  duct.  From  tho 
vaginal  plexus,  interlobular  branches  are  given  off,  which  ramify  tbroagh  ih* 
interlobular  fissures,  a  few  branches  being  distributed  to  the  lobules.  Ki«mtt 
supposes  that  the  branches  of  the  hepatic  artery  torminato  in  a  capillary  plexus, 
which  communicates  with  the  branches  of  the  vena  portae. 


CABkl  Bn4  iu  vowctr,  ailfr  KlcrDcn.   1. 

3.  WajiehM*ri>i»  trrin,  trnued,  bj  If r- 
Kltman,  VB^lnn.),  nlia  firing  otT  iilUr- 
Fivtiiilar  tirancliei ;  4,  bapalio  iluoC  i  b, 
bifatk  MU17. 


GALL-BLADDER.  ^^^  141 

IT^fatic  Vn'ns  commence  tn  tlie  interior  of  each  lobule  by  n  pk'xos,  tbe 
branches  of  which  converge  to  form  the  intralobular  vein. 

Tba  intrnlol/Hlar  crrn  pa&stis  through  the  centre  of  the  lobule,  and  leaves  it  at 
it3  base  to  terminate  in  a  snblobulftr  vein. 

The  sublobuhtr  Vfhis  unite  with  neighboring  branches  to  form  larger  veins: 
and  those  join  to  form  the  large  hepatic  trunks,  which  terminate  in  the  vena 
cava. 

G  all-Bladder. 

The  Gall-bladder  is  the  reservoir  for  the  bile;  it  is  a  conical  or  pear-shaped 
membranous  sac,  lodged  in  a  foeaa  on  iho  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  from  near  the  right  extremity  of  the  Iransverise  fissure  to 
the  anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one 
inch  in  breadth  at  its  wide,>;t  part,  iind  holdn  front  eight  to  ten  draclnnH.  It  is 
divided  into  a  fundus,  body,  and  neck.  Thc/uwlus,  or  broad  e.xircmiiv,  is 
divided  downwards,  forwards,  and  to  the  right,  and  ocoasionallv  projueUs  from 
the  anterior  bonier  of  tiio  liver:  the  /Wy  and  nrcJi  arc  directed  upwards  and 
backwanls  to  the  left.  The  gall-bladder  is  held  in  its  position  by  the  perito- 
neum, which,  in  the  majority  of  ca-sea,  passes  over  its  under  surface,  but  the 
8erou.<i  membrane  occasionally  invests  the  gall-bladder,  which  then  is  connected 
to  the  liver  by  a  kind  of  mesentery, 

Relatimia.  The  bodif  of  the  gall-bladder  is  in  relation,  by  its  upper  sorface, 
with  the  liver,  to  which  it  is  connected  by  areolar  tissue  and  verwels;  by  its 
under  surfaee,  with  the  £rst  portion  of  the  duodenum,  occaftionally  the  pyloric 
end  of  the  stomach,  and  the  hepatio  flexure  of  the  colon,  Tlie/».'«/»M  is  com- 
pletely invested  by  peritoneum;  it  is  in  relation,  in  front,  with  the  aMominal 
pariete^  immediately  below  the  Leuth  ccstal  cartilage;  behind  with  llie  Iraiis- 
Tcrse  arch  of  the  colon.  The  ntck  ia  nurruw,  and  curves  upon  iiiclf  like  the 
italic  letter/,'  at  its  point  of  connection  with  the  body  and  with  the  cyetiu  duct, 
it  presents  a  well-marked  constriction. 

WhtTO  tb(>  salM>UJ«lcr  \%  dSsttoileil  nlib  bile  or  cslcuU.  the  fuodus  tnny  be  felt  (brougb  ihr 
abilomin.'tl  )inriet«>(.  eHptrcially  in  an  cmsciBic^d  ^ubjrel;  llic  rclntions  oT  UiIh  fuic  will  also  M-rvc 
to  p]i|>Uia  the  occaeionul  t>L-curn.'DC«  of  iibduiniuul  biliary  fi^lulo;.  ibruufrb  which  biliary  calculi 
mar  ov*  otil,  RtHt  of  th(!  paMti|>e  or  ciJcDii  from  titc  giiU-bkdtler  into  ihe  stoUncb,  duodeaum. 
or  coloa.  which  occ»«tuQu[y  hH|i]H-iM. 

Sirneturt.  The  gall-bladder  consists  of  three  coats;  serous,  fibrous  and  mus- 
cular, and  mucous. 

The  exurruil  or  semns  coat  ia  derived  from  the  peritoneum;  it  completely 
invests  the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  mi'iiO:  or  jUtroua  coat  is  a  thin  but  strong  fibniue  layer,  which  forms  the 
framework  of  the  sac,  consi.sting  of  dense  tlhrcs  whii.!h  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  iongitu- 
diniil  direction,  a  few  running  transversely. 

The  intentat  or  mucoids  r-'ot  is  loosely  Connected  with  the  fibrons  layer.  It  is 
generally  tinged  with  a  yellowish-brown  color,  and  is  everywhere  elevated  into 
minute  ruga3,  by  ihe  union  of  which  numerous  meshes  are  formed;  the  dc 
pres.i^'d  intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller 
at  the  fundus  nnd  neck,  being  most  develo|icd  about  the  eeulro  of  the  sac. 
Opposite  the  neck  of  the  gall-bladder,  the  mucous  membrane  projects  inwards 
so  as  to  form  a  large  valvular  fold. 

The  mucous  membrune  is  covered  with  columnar  epithelium,  and  secretes  an 
abundance  of  thick  viscid  mucus;  it  is  continuous  through  the  hupaiic  duct 
with  the  mucous  membrane  lining  the  ducts  of  the  liver,  and  through  the  duc- 
tus communis  chnledoohus  with  the  mucous  membrane  of  the  alimeniary  canal. 

The  Biliary  Vwis  are,  the  hepatic,  the  cystic,  and  the  ductus  communis 
choledochus. 

The  hfpatir  duel  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right,  the  other  from  the 
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left  lobe:  these  unite,  aud  paaa  downwards  and  to  the  right  for  about  on  inck 
and  n  balT,  to  join  at  mi  auute  angle  with  the  oystiu  duet,  uud  so  form  ibe  ductiu 
oomtnutiis  cbolcdochud. 

Tlio  a/siie  (iucf,  the  smallest  of  the  three  biliary  ducts,  is  about  ui  iuch  in 
length.    It  passes  obliquely  downwards  and  to  the  left  from  the  neck  of  lb4 
gall-bladder,  and  joius  the  hepatic  duel  to  form  the  common  duct.     It  lies  id 
tne  gasiro- hepatic  omentum  in  front  of  the  veua  isava,  the  cystic  artery  Iriag 
to  its  left  aide.     The  mucous  membrane  lining  iia  interior  ia  thrown  into  a  aerie* 
of  creacenlic  folds,  from  tivo  to  twelve  in  number,  which  project  into  the  dcei  — 
in  regular  succession,  and  are  directed  obliquely  round  tbo  lube,  prcseniioj;  ■ 
much  tlie  appearance  of  a  continuous  spiral  valve.     Tliey  exist  only  in  lb*  ' 
human  subject.     When  the  duL-t  has  been  distonded^  the  interspaces  betweci 
the  folds  are  diluted,  so  ns  to  give  to  its  exterior  a  sacculated  appcArance. 

Tlie  liudfis  cottwiuuis  choMochtts,  the  largest  of  the  three,  is  the  common  ex- 
cretory duct  of  tho  livor  and  gall-bladder.  It  is  about  three  inches  in  leagtk 
of  the  diameter  of  a  goose-quill,  and  formed  by  tho  junction  of  the  eystto  aid 
hepatic  ducts.     It  dcitccnds  along  the  right  border  of  the  lesser  omcutuRi, 


Fig-  413.— The  Psrta  tn  the  OAstro-hepatic  Omeatiuiu  its  Anterior  Laftr  bdo;  renoroL 
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behind  the  first  portion  of  the  duodenum,  in  front  of  the  vena  porta),  and  Ut 
the  right  of  the  hepatic  artery;  it  then  passes  between  the  pancreas  and  il*' 
soending  portion  of  the  diioiIeiLum,  and,  running  for  a  sliort  dtsiaucc  along  the 
right  side  of  tho  pnncrcntic  duct,  near  its  termination,  passes  with  it  obliquvtj 
between  the  mucous  and  muscular  coats,  the  two  opening  by  a  common  orifice 
upon  the  summit  of  a  papilla,  sitnotod  at  tho  inner  aide  of  the  de*ccndiny  por- 
tion of  the  duodenum,  a  little  below  its  middle. 

Slructnre.  The  coats  of  the  biliary  diiciti  are,  an  external  or  fibrous,  and  an 
internal  or  mucous.  The  fibrous  coat  is  composed  of  a  strong  areolar  Hlffou 
tissue.  The  mucous  coat  is  continuous  with  lite  lining  membrane  of  tho  be|ntic 
ducts  aiid  gall-bladder,  and  also  with  that  of  the  duodenum.  It  is  provided 
with  numerous  glandg.  the  orifices  of  which  are  scattered  irregularly  io  tb« 
larger  ducts,  but  in  the  smaller  hepatic  ducts  are  disposed  in  two  lonfrrtiHins] 
rows,  one  on  each  .«ide  of  tho  vessel.     These  glands  are  of  two  kit  -    tw 

are  ramified  tubea,  which  occasionally  anastomose,  and  from  the  sid-. 
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saccular  dilfttations  arc  given  off;  others  are  small  clustered  eellolor  glands, 
which  open  either  separately  into  the  he|>aiic  duct,  or  iuto  the  ducts  ut'  tbe 
tabular  glands. 


m 


Tus  Pancbeas. 


Dwrrtiot-    The  panrrejw  mar  be  exposed  Tor  dissection  in  thrtc  diSbront  wayt:  1.  By  rni*. 

JD^  the  livt>r.  drawing  duwn  yhv-  etomnch.  aod  icarinic  tbroufirb  tbe  ^osiro-bepmtic  oiui-niiint. 

'2.  Ity  nitsm»tfau  stomiicb,  the  arch  or  the  coloa.  uid  pnat  omcoLum.  and  llicD   divitiiuR   iLe 

uifi>nor  layer  of  the  tramvorso  tnceu-culuii      3.  B)-  diridiu^  ibe  iwu  luycn  v(  jierimueuni.  wbiirb 

LftMceodrroiD  the  fizvitl  curvwlure  i>r  Ihe  Atoniach  to  fum  toe  gront  omentum;  larnio);  tbe  stu* 

rKch  npwards,  nod  then  catting  thivn;,'!!  thL>  iu)CL*odtng  h.;cr  uf  ihc  trunsvene  tneso-coloD. 

The  yanoTeaa  {H^fxfiat^aU  flesh)  is  a  conglomerate  glaud,  analogous  in  its 
structure  to  the  fialivary  glauus.  Iti  shape  it  h  transversely  oblong,  flattened 
from  before  backwards,  and  bears  some  re.-iemblance  to  a  dog's  tODgue,  its  right 
extremitv  being  broad,  and  presenting  a  sort  of  angular  bend  from  above  down- 
wards, called  the  fuaJ,  whilst  its  left  extremity  gratlually  tapers  to  form  the 
tail,  the  intermediate  portion  being  called  the  Wy.  It  is  situated  transvers4!lr 
across  the  pastcrior  wall  of  the  abdomen,  at  the  back  of  tbe  epigastric  and  boiTi 
hypochondriac  regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth 
is  ao  inch  aud  a  half,  and  its  thickness  from  half  an  inch  to  an  inch,  being 
greater  at  its  right  extremity  and  along  its  upper  border.  Its  weight  varies 
irom  two  to  three  and  a  half  ounces,  but  it  may  reach  six  ounces. 

The  right  txiremity  or  liead  of  the  pancreas  (^Fig.  ilS)  ia  curved  upon  it«elf 
from  above  downwards,  and  is  embraced  by  the  concavity  of  the  duodenum. 


Fig.  413.— I1ie  Pancreu  and  its  RcUtiou. 


The  common  bile-duct  descends  behind,  between  the  duodenum  and  pancreas; 
and  the  pancreatico' duodenal  artery  dcsceuds  in  front  between  the  same  parts. 
On  the  posterior  aspect  of  the  pancreas  is  a  lobular  fold  of  the  gland,  wluch 
passes  transversely  to  the  left,  behind  the  superior  mesenteric  vessels,  forming 
ihe  back  part  of  the  canal  in  which  tlicy  are  contained.  It  is  sometimeti  de- 
tached from  the  rest  of  the  gland,  and  \a  called  the  lejimr  pancrvas. 

The  l^Jis^r  endoT  tail  of  the  pancreas  is  narrow  ;  it  cxtpndstoihc  left  ag  far  as 
I  the  spleen,  and  is  placed  over  the  left  kidney  aud  suprarenal  capsule. 
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The  hfldtj  of  tlie  pancreas  is  convex  in  front,  and  covered  liv  tJio 
layer  of  tliu  trauavcnio  mcso-colon  and  tbe  posterior  surfacti  of  thi*  stotnaci 

The  ;}0«/«'i'or  ffur/«w  is  concave,  and  has  tlio  following  strticturea  iutcrpoMd 
between  it  and  thd  first  lambar  vertebra:  the  superior  mc^Mfiitenc  arttrry  aod 
vein,  the  conini*jncement  of  the  vena  porUe,  the  venn  cava,  the  aorta,  the  left 
kidney,  the  suprarenal  capsule,  and  the  corresponding  renni  vesdeli). 

The  up/ter  Iforticr  13  thicK,  and  has  resting  upon  it.  near  its  centre,  the  ccelix 
axis;  the  splenic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  ihi) 
border;  and  to  the  right,  the  first  part  of  the  duodenum  and  ibo hepatic an«rr 
are  iu  relation  with  iu 

The  loieer  border,  thinner  than  the  nppcr,  is  separated  from  the  transvene 
portion  of  the  daodennm  by  the  superior  mesenteric  artery  and  vein ;  to  tbehfl 
of  these  tbe  inferior  mesenteric  vein  ascends  bobtnd  the  pancreas  to  join  ibe 
splenic  vein.  _ 

The  jmncrentic  duet,  called  the  canaJ  of  Wirstinfl  from  its  discoverer,  extt^^M 
transversely  from  right  to  left  through  the  substance  of  the  pancreas,  ncarwl^ 
its  lower  than  its  upper  border,  and  lying  nearer  its  anterior  than  its  postcfiw 
tiurface.  In  order  to  expose  it,  the  superficial  portion  of  tbe  gland  most  be  re- 
moved. Traced  hackwardrt,  it  is  found  to  commence  by  an  orifice  common  ta 
it  and  the  ductus  communis  cholcdochus,  upon  the  summit  of  an  e]«vale) 
papilla,  situated  at  the  inner  side  of  the  descending  portion  of  tbe  duodenani,! 
little  below  its  middle;  firom  this  papilla  it  passes  very  obliquely  tbroagh  ^ 
mucous  and  muscular  coats,  separates  itself  from  the  ductas  commaDiic!»>)(i- 
doohiis,  and,  ascending  slightly,  runs  from  right  to  left  through  the  middle  of 
the  gland,  giving  off  numerous  branches,  which  commence  in  its  lobulet 

Sometimes  the  pancreatic  duct  and  ductus  communis  cholcdochus  o[>eiifept- 
raiely  into  tho  duodenum.  The  excretory  duct  of  the  Jc^^ser  pancreas  isolU 
thaductua pancreatieus minor ;  it  opens  into  the  main  duct  near  tho dgodnnv, 
and  sometimes  separately  into  that  intesiino,  at  a  distance  of  an  inob  or  man 
from  the  termination  of  the  principal  duct. 

Tbe  puncreatic  duct,  near  the  duodenum,  is  about  the  sizo  of  an  prdinirr 
quill ;  its  walls  are  thin,  consisting  of  two  coals,  nn  external  fibroo*  and  in 
internal  mucous;  the  hitter  is  tbin,  smooth,  jiud  furnished,  ueur  its  termiitttiaD, 
with  a  few  scattered  foIHclos. 

Sometimes  tho  pancreatin  <iuct  is  doable,  up  to  its  point  of  enlmnce  iato  Ike 
duodenum. 

In  Btnieturc.,  the  pancreas  closclv  resembles  tho  salivary  glands;  hul  it  i* 
looser  and  softer  in  its  lexuirc.  I^he  fluid  secreted  by  it  is  almost  ideitnl 
with  saliva. 

VeaseU  and  yerves.  The  nrleries  of  the  pancreas  are  derived  from  the  s^ksoBt 
tho  paDcreatico*duodenal  branch  of  the  hepatic,  and  the  superior  meseourie: 
Its  v€im  open  into  the  splenic  and  superior  mesenteric  veins.  Its  iifinfMia 
terminate  iu  the  lumbar  glands.  Its  n«rvea  are  filameuta  from  the  spknic 
plexus. 

The  Splebs. 

The  Spleen  is  usually  classified,  together  with  the  tbyroid,  iby  mtis,  and  s«| 
Tcnal  capsules,  as  one  of  the  ductless,  or  blood-glands.  It  possesses  do  cicffr 
tory  duct.  It  is  of  an  oblong  flattened  form,  soft,  of  very  brittle  consisUim 
hij^hly  vascular,  of  a  dark  bluish-red  color,  and  situated  in  tho  IcH.  hypocboB- 
driuc  region,  embracing  the  cardiac  end  of  tbe  stomach.  It  is  tovestol  bf 
peritoneum,  and  connected  with  the  stomach  by  the  gostro-splcmc  omentum. 

Jielalion$.     The  ftr^<niai»ijr/ac«  is  convex,  smooth,  and  in  relations  with  iIm 
under  surface  of  the  Diaphragm,  which  separates  it  from  tho  ninth,  Icnib,  Bad 
eleventh  ribs  of  the  led  side.     The  inltmat  Bur/ace  is  slightly  concave,  tad 
dividwl  by  a  vertical  fissure,  tbe  ^iV'tm,  into  an  anterior  or  larger.  anda| 
or  smaller  portion.    Tbo  hilum  is  pierced  by  several  large  irreguhu-  a] 
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>r  the  entrance  and  exit  of  vessels  and  nerves.  At  tlie  margins  of  tlie  Tiilum, 
iho  two  layers  of  peritoneum  are  reflected  from  the  surface  of  the  spleen  on  tu 
the  cardiax)  end  of  the  stomach,  forming  the  gastro-splenic  omentum,  which  con- 
tains betweea  its  layers  the  splenic  vessels  and  nerves,  and  the  vasa  brevia. 
The  interna!  surface  is  iu  relation,  in  front,  with  the  great  end  of  the  stomach ; 
below,  with  the  tail  of  the  pancreas ;  and  behind,  with  the  left  crus  of  the  Dia- 
phragm and  correspgndiug  suprarenal  cajjsule.  The  ttf'/'«r  eW,  thick  and 
rounded,  is  in  rclatiun  with  the  Diaphragm,  to  which  it  i.s  connected  by  a  fold 
gf  peritoneum,  the  suspensory  ligament.  The  hiver  end  is  pointed  ;  it  is  in  re- 
lation with  the  left  extremity  of  the  transverse  arch  of  the  colon.  Theanfen'or 
marqin  is  free,  rounded,  and  often  notched,  especially  below.  The  posterior 
maryin  is  rounded,  and  lies  in  relation  with  the  left  kidney,  to  which  it  is  con* 
nected  bj  loose  areolar  tissue. 

The  spleen  is  held  in  its  position  by  two  folds  of  peritoneum ;  one,  the  gattn- 
aplenic  otMiUum,  connects  it  with  the  stomach ;  and  the  other,  the  susj^eraori/  liga^ 
menl,  vith  the  under  surface  of  the  Diaphragm. 

Pig.  414. — ^Traneverse  SoclioQ  ot  the  Splcoa.  shnviDg:  the  Tr&becalar  TiMie  and  the  Spleoie 

Tuiu  oQi]  its  BrMichi.-«. 
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The  size  and  weight  of  the  spleen  nre  liable  to  very  extreme  viirintions  at 
different  periods  of  life,  in  different  indiv.idunls,  and  in  the  same  individual 
ondor  different  conditions.  In  the  adult,  in  whom  it  attains  its  greatest  size,  it 
is  usually  about  live  inches  in  length,  three  or  four  inches  in  breadth,  and  an 
inch  or  an  inch  and  a  half  in  tliiukitcsa,  and  weighs  about  seven  ounces.  At 
6rV(A,  its  weight,  in  proportion  to  the  entire  body,  is  almost  equal  to  what  is 
observed  in  the  adult,  being  as  1  to  850 ;  whilst  in  the  adult  it  varies  from  1  to 
330  and  400.  In  nVl  ny^,  the  organ  not  only  decreases  in  weight,  but  decreases 
considerably  in  proportion  to  tho  entire  body,  being  as  1  to  700.  The  size  of 
the  spleen  is  increased  during  and  after  iTigeslion,  and  varies  considerably, 
according  to  the  slate  uf  nutrition  uf  the  body,  being  large  iu  highly-fed,  and 
small  in  starved  -animals.  In  intermittent  and  other  fevers,  it  beoomea  much 
enlarged,  weighing  occasionally  from  13  to  20  pounds. 

Structure.  Tho  spleen  is  invested  by  two  coats;  an  external  serous,  and  an 
internal  librous  elastic  coat. 

Tho  external,  or  stroui  coal,  is  derived  from  the  peritoneum;  it  is  thin, smooth, 
and  in  the  human  subject  intimately  adherent  to  the  fibrous  elastic  coat.  It 
invests  almost  the  entire  organ  ;  being  reflected  from  it,  at  the  hilum,  on  to  the 
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great  end  of  tbe  stomach,  and  at  the  upper  end  of  the  organ  on  to  the  Di»- 
phragm. 

The  JibrouB  elastic  coat  forms  the  framework  of  the  spleen.  It  invests  the 
exterior  of  the  organ,  and  the  hilum  is  reflected  inwards  upon  the  vessels  in 
the  form  of  vaginEe  or  sheaths.  From  these  sheaths,  as  well  as  &om  the  inner 
surface  of  the  fibro-elastic  coat,  numerous  small  fibrous  bands,  trahecula  (Fig. 
414),  are  given  off  in  all  directions;  these  uniting,  constitute  the  areolar  fra^J^ 
work  of  the  spleen.  The  proper  coat,  the  sheaths  of  the  vessels,  and  the  tralw- 
culie,  consist  of  a  dense  mesn  of  white  and  yellow  elastic  fibrous  tissues,  tbe 
latter  considerably  predomini^tiDg.  It  is  owing  to  the  presence  of  this  tissoe, 
that  the  spleen  possesses  a  considerable  amount  of  elasticity,  to  allow  of  tbe 
very  considerable  variations  in  size  that  it  presents  under  certain  circnnistances. 
In  some  of  the  mammalia,  in  addition  to  the  usual  constituents  of  this  tunic, 
there  are  found  numerous  pale,  flattened,  spindle-shaped,  nucleated  fibres,  like 
unstriped  muscular  fibres.  It  is  probably  owing  to  this  structure  that  the  spleen 
possesses,  when  acted  upon  by  the  galvanic  current,  faint  traces  of  contractility. 

1)ie  proper  subsUxnce  of  the  spleen  occupies  the  interspaces  of  the  areolar 
framework  of  the  organ ;  it  is  a  soft,  pulpy  mass,  of  a  dark  reddish-brown  color, 
consisting  of  colorless  and  colored  elements. 

The  colorless  elements  consist  of  granular  matter-;  nuclei,  about  the  size  of  the 
red  blood-diaks,  homogeneous  or  granular  in  structure;  and  nucleated  vesicles 

Fig.  415.— Tbe  MalpighiaQ  Corpuscles,  and  their  Relatii>ii  with  tbe  Splenic  Artery  uul  iu 

Braochca. 


in  small  numbers.  These  elements  form,  probably,  one-half  or  two-thirds  of 
the  whole  substance  of  the  pulp,  filling  up  the  interspaces  formed  by  tbe  par- 
titions of  the  spleen,  and  lying  in  close  contact  with  the  walls  of  the  capillary 
vessels,  so  as  to  be  readily  acted  upon  by  the  nutrient  fluid  which  permeates 
them.  Thus  in  well-nourished  animals,  they  form  a  large  part  of  the  entire  bulk 
of  the  spleen,  whilst  they  diminish  in  number,  and  occasionally  are  wanting  in 
starved  animals.  The  application  of  chemical  tests  shows  that  they  are  essen- 
tially a  proteine  compound. 

The  colored  elements  of  the  pulp  consist  of  red  blood-globules' and  of  colored 
corpuscles,  either  free,  or  included  in  cells.    Sometimes,  unchanged  blood-disks 
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axe  seen  inclnd«d  in  a  cell ;  but  more  frmucntlj  the  included  blood-disk*  are 
altered  botli  in  form  utid  color.  Besides  tlitN>e,  iiuiueruuii  <iet![>-red,  or  reddish- 
yellow,  or  black  corpuscles  and  crystals,  either  single  or  flgj^regated  to  roaases, 
are  seeu  diffused  throughout  the  pulp-substaoce:  tliese,  In  chemical  composi- 
tion, are  ulosely  allied  to  the  biematin  of  the  blood. 

Malpighian  CorpUKles,  On  examining  the  cut  surface  of  a  healthy  spleen,  a 
Dumber  of  small  e^mi-opaque  bodies,  of  gelatinous  condistence,  are  seen  d'lS' 
seminated  throughout  its  substance;  the»e  are  the  splenic  or  Malpighian  cor- 

Susclcs  (Fig.  415).  They  may  be  seen  at  al'I  periods  of  life;  but  they  are  more 
istinct  in  early  thnu  ia  adult  life  or  old  age;  and  they  are  much  smaller  in 
man  than  in  moat  mammalia.  Thoy  are  of  a  spherical  or  ovuid  form,  vary  con- 
siderably in  size  and  number,  and  are  of  a  semi-opaque  whitish  color.  They  are 
appended  to  the  sheaths  of  the  smaller  arteries  ami  their  branches,  presenting  a 
resemblance  to  the  buds  of  the  moss  rose.  Each  consists  of  a  membranous  cap- 
8u1e,  composed  of  fine  pale  Abres,  which  iut«rtuce  in  all  directions.  In  m.in, 
the  capsule  ia  homogeneous  in  structure,  and  formed  by  a  prolongation  from 
the  sheaths  of  the  small  arteries  to  which  the  corpuscles  are  attached.  The 
bloO"lve33el3  ramifying  on  the  surface  of  the  corpuscles,  consist  of  the  larger 
ramiScationa  of  the  arteries  to  which  the  saccuUis  Is  connected;  nnd  also  of  a 
delicate  capillary  plexus,  similar  to  that  surrounding  the  vesicles  of  other 
glands.  These  vesicles  have  also  a  close  relation  with  the  veins  (Fig.  416). 
The  latter  vessels,  which  are  of  considerable  size  even  at  their  origin,  com- 
mence on  the  surface  of  each  vesicle  throughout  the  whole  of  its  circnmfercnce, 
forming  a  dense  mesh  of  veins,  In  which  the  Malpighian  corpuscle  is  inclosed. 

Fig.  41$, — Oae  of  tbe  Splenic  Corpusvlra,  »ho«b^  ita  Rclatious  with  llw  BloodTCsseU. 


It  is  probable  that,  from  the  blood  contained  in  the  capillary  network,  the 
material  is  seponited  which  is  occasionally  stored  np  in  the  cavity  of  the  cor* 
pnscle;  the  veins  being  so  placed  as  to  carry  off.  under  certain  conditions,  those 
ooDteots  to  be  discharged  again  into  the  circulation.  Kach  capsule  contains  a 
aoft,  white,  semi-fluid  substance,  consisting  of  granular  matter,  nuclei  similar  to 
those  found  in  the  pulp,  and  a  few  nucleated  cells,  the  composition  of  whiuli  is 
apparently  albuminous.  These  bodies  ore  very  largo  after  digestion  is  com- 
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fleted,  in  well-fed  animals,  and  especially  in  those  fed  upon  aHjuniinoud  ilifl. 
D  starved  animala,  tliey  ditiappear  altoyether. 
The  splenic  artery  is  romarlcnble  for  ils  large  size,  in  proportioo  to  ibestss 
of  the  organ ;  and  also  for  it.4  tortuous  course.  It  divides  into  from  four  lo  nx 
brandies,  which  eoter  the  bilum  of  the  organ,  and  ramify  throughout  itaeob- 
stance  (Fig.  417),  receiving  sheaths  from  an  involution  of  the  ejciernal  fibna 
tunic,  the  same  sheaths  also  investing  the  nerves  and  veins.  Each  branch  nut 
in  the  transversa  axis  of  the  organ,  from  within  outwards,  diaunishiDg  io«  ~ 
during  its  transit,  and  giving  off,  in  its  passage,  smaller  branches,  some  of  vim 
pass  to  the  anterior,  others  to  the  posterior  part;  these  nltimately  tcnninst«iB 
the  proper  substance  of  the  spleen,  to  small  tnfls  or  pencils  of  capillarv  veaal^ 
which  lie  in  direct  contact  with  the  pulp.  Each  of  the  larger  branches  cpf  At 
arteries  supplies  chiefly  that  region  of  the  organ  lu  which  the  branch  nmiflo^ 
having  no  anostomosiB  with  the  majuriiy  of  the  other  branches. 

Fig.  il7.~TraDSvei»e  Beotioa  of  lli«  Kutnin  8p1fpn.  sliowiag  the  DiatribntioD  of  ihe^lrtM 

Arlury  uad  iu  Biuucbn. 


The  eapiflarieg,  supported  by  the  minnto  trabecoln;,  travcme  the  pulp  in  til 
directions,  and  terminate  either  directly  in  the  vcitis,  or  opon  into  UKW 
spaces,  from  which  the  veins  originate. 

The  win*  are  of  large  size,  as  compared  with  the  sJiso  of  the  organ:  andlhrir 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particahr 
part  of  the  gland;  they  are  much  larger  and  more  numerous  than  the  artcn» 
They  originate,  1st,  as  continuations  of  the  capillaries  of  the  arteries;  ^*).bjr 
intercellular  spaces  commuuicatiDg  with  each  other;  8d,  by  dt^tiiicl  omu 
pouches.  By  their  junction  the^  form  from  four  to  six  branches,  which  enap 
from  the  hihim;  aod  those  uniting,  form  the  splenio  vein,  the  largest  Vrueh 
of  the  vena  portw. 

The  lymphatica  form  a  deep  and  superficial  set;  they  pass  through  the  Ijb- 
phatio  glands  at  the  hitum,  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  branches  of  the  right  and  left,  semiluoar  ganftiftt 
and  right  pneuinogastric  nerve. 


The  Thorax. 


The  Thorax  is  a  conical  framework,  formed  partly  of  bones,  and  partly  of 
lie  soil  tissues  by  whiuli  tiiey  are  connected  logetlier.  It  i;^  supported  and  its 
back  part  is  formed  by  tlie  middle,  or  dorsal,  region  of  the  spine.  It  is  narrow 
above,  broad  below,  flattened  before  and  behind,  and  somewnat  cordiform  on  a 
triinsversQ  tiecUon. 

Boundaries.  The  thorax  ia  bounded  in  front  by  tho  sternum,  the  aix  upper 
costal  cartilages,  the  ribs,  and  intercostal  muscles ;  at  the  sides,  by  the  ribs  and 
intercostal  muscles;  and  behind,  by  the  saum  structures  and  the  dorsal  portion 
of  the  vertebral  column. 

The  sttperior  openin^f  of  the  thorax  is  bounded  on  each  side  by  the  first  rib ; 
in  front,  by  the  upp6r  border  of  the  sternum;  and  behind,  by  trio  first  dorsal 
vertebra.  It  is  brtMider  from  side  to  side  than  from  before  backwards;  and  its 
direction  ia  backwards  and  upwards. 

The  lower  openirvj,  or  i(we,  is  bonnded  in  front  by  the  ensifonii,^aTtilage ; 
behind,  by  the  last  dorsal  vertebra;  and  on  each  side  by  the  lastflb,  the 
Diaphragm  filtlng  in  the  intervening  ttpace.  Its  direction  is  obliquely  down- 
wards and  backwards;  so  that  the  cavity  of  the  thorax  is  much  deeper  on  tho 
posterior  than  on  the  anterior  wall.  It  is  wider  transversely  than  from  before 
backwards.  ltd  outer  surface  is  convex;  but  it  is  more  flattened  at  the  centre 
than  at  tho  aides.  Its  floor  is  higher  on  tho  right  than  on  the  lelY  side,  corro- 
sponding  in  the  dead  boOy  to  the  upper  border  of  the  fifth  costal  cartilage  on 
tno  right  side;  and  to  the  corresponding  part  of  the  sixth  cartilage  on  the  left 
side. 

The  parts  which  pass  through  the  upper  opening  of  tho  thorax  are,  from  before 
backwards,  the  Sterno-hyoid  and  Sierno-tliyroidf  muscles,  the  remains  of  the 
thymus  glaud,  the  trachea,  oesopbaaus,  thoracic  duct,  and  the  Longns  Colli 
muaoles  on  each  side;  on  the  sides,  the  artoria  innominata,  the  left  carotid  and 
left  subolavinn  arteries,  the  internal  mammarv  and  superior  interco^atal  arteries, 
the  right  and  left  vense  inuominat:e,  and  the  inferior  thyroid  veins,  the  pneunio- 
gastric,  sympathetie,  phrenic,  and  cardiac  nerves,  the  anterior  branch  of  the  Qrsl 
dorsal  nerve,  and  the  recurrent  laryngeal  nerve  of  the  left  side.  The  apex  of 
each  lung,  covered  by  the  pleura,  also  projects  thiough.  this  aperture,  a  little 
above  the  margin  of  the  first  rib. 

The  viscera  contained  in  the  thorax  are,  the  heart,  inclosed  in  its  membranous 
bag,  the  pericardium;  and  the  lungs,  invested  by  the  pleuno. 

The  PERtcABDitm. 

The  Pericardium  ia  a  conical  membranous  sac,  in  whicb  tbe  heart  and  the 
oommonccmont  of  the  great  ves-sels  arc  contained.  It  is  placed  behind  the 
sternum,  and  the  cartilages  of  the  third,  fourth,  fifth,  sixth,  and  seventh  ribs  of 
the  left  side,  in  the  interval  between  the  pleurae. 

Ita  apex  is  dirooted  upwards,  and  surrounds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  the  heart.  Its  ifw-  is  attachctl  to  the  central 
tendon  of  tbe  Diaphr.'igm,  extending  a  little  farther  to  the  left  than  tbe  rightside. 
In/ront,  it  is  separated  from  the  sternum  by  the  remains  of  the  thymus  gland 
above,  and  a  little  loose  areolar  tissue  below ;  and  is  covered  by  tho  margins  of 
tbe  lungs,  espeoially  the  loft-  BeJUrt^  it  resta  upon  tbe  bronchi,  tbe  oesophagus, 
and  tho  descending  aorta.  LatvaUi/,  it  is  uoverexl  by  the  pleura;  the  phrenio 
raaaelfl  and  nerve  descending  between  the  two  membranes  on  either  side, 
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The  pericnrdium  ia  a  fibro-aerona  membrane,  and  consists,  therefore,  of  tlN> 
lajTurs;  au  ext«rual  Bbrous,  aud  au  iutertial  serous. 

Tahojibrow  layer  is  a  strong,  dense  membrane.  Above,  it  anrrounds  ilie  gnat 
vessels  arising  from  the  base  of  the  heart,  on  which  it  is  contioued  in  the  fgra 
of  tubular  prolongations,  which  are  gradually  lost  upon  their  external  eoM«: 
the  strongest  being  that  which  incloaea  the  aorta.  The  pericardium  m»v  i« 
traced,  over  these  vl*«icIs,  to  become  continuous  with  the  deep  lavcr  '■t'tlio 
cervical  fascia.  Below,  it  \a  attached  to  the  conlRtl  tendon  of  the  Dtapfat^ra; 
and,  on  the  left  side,  to  it3  muscular  flbres. 

The  vessels  receiving  fibrous  prolougationa  from  this  membrane  are  thcRoft^ 
the  superior  veua  cava,  and  the  pulmonary  arteries  and  veins.    As  the  inlenar 

Fig.  418.— Front  View  cS  ihe  Thnmit.    Thr  Rih^  nnd  .Stfinnm  aro  r^rescatcd  io  R«Ult«l* 
the  Luu)^,  IJeurt,  and  »\)xKt  loteraal  Organs. 
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vena  cava  enters  the  pericardinm,  through  the  central  tendon  of  the  DiaphnigiB, 
it  receives  no  covering  from  the  fibrous  l.iyer. 

The  *m>u*  teyer  invests  the  heart,  nnd  is  then  reflected  on  the  inner  surfaw  of 
the  poricardium.  It  consists,  therefore,  of  a  visceral  and  a  parietal  portion. 
The  former  invests  the  surface  of  the  heart,  nnd  the  commcncemeoi  of  ibegnal 
vessels,  to  the  extent  of  two  inches  from  their  origin ;  from  these,  it  ia  reBeeb^ 
opon  the  inner  surface  of  the  fibrous  layer,  lining,  below,  the  upper  mriieeef 
the  central  tendon  of  the  Diaphragm.  The  serou.-^  nicmbmoe  inclosei  the  lorta 
and  pulmonary  artery  in  a  single  tube ;  but  it  only  partially  covem  the  cap«ri«r 
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&nd  inferior  vena  cnva  nnd  tlio  four  pulmonary  veins.  Its  inner  surface  ii 
srnuutti  and  glistening,  and  secretes  a  tbiu  fluid,  which  serves  to  facilitate  the 
movcinenta  of  the  heart. 

The  arteries  of  the  pericardium  are  derived  from  the  internal  mammary,  the 
broQcbial,  the  oe^opbageal,  and  the  phrenic. 

TlIE  USAItT. 

The  Heart  is  a  hollow  muscular  organ  of  a  conical  form,  placed  between  tho 
luni^,  nnd  inclosed  iti  the  cavity  of  the  puriuirdiuni. 

Position.  The  heart  is  placecf  obliquely  in  the  chest:  the  broad  .iltached  end, 
or  base,  is  directed  upwards  and  backwards  to  the  right,  and  corresponds  to  the 
interval  between  the  tiTtli  and  eighth  dorsal  vertebrio:  the  apex  is  directed  for- 
wards and  to  the  lefV,  and  corresponds  to  the  interspace  between  the  cartilage  of 
tho  liflh  and  sixth  ribs,  on«  inch  to  the  inner  side,  and  two  inches  below  the 
left  nipple.  The  heart  is  placed  l>ebind  the  lower  two-thirds  of  the  sternum, 
and  projects  further  into  the  left  than  into  the  right  cavity  of  the  chest,  extend- 
injf  from  the  uivdiau  Jiuo  about  three  inches  in  the  former  direction,  and  only 
oneand  a  half  in  the  latter.  Its  upper  border  would  correspond  loa  linodrawn 
across  the  sternum,  on  a  level  with  the  upper  border  of  4hc  third  costal  carti- 
lages ;  and  its  lower  border,  to  a  line  drawn  across  the  lower  cud  of  the  gladiolus, 
from  tho  oostu-xiplioid  articulation  of  the  right  side,  to  iho  point  hImjvc  men- 
tioned, as  the  situation  of  the  apex.  Its  anterior  surface  is  rounded  and  convex, 
directed  upwards  and  forwards,  and  formed  chiefly  by  the  right  ventricle  and 
part  of  the  left.  Its  posterior  surface  is  flattened,  and  rests  upon  the  Diaphragm, 
and  is  forme<l  chiefly  by  the  left  ventricle.  The  right  border  is  long,  thin,  and 
sharp;  the  left  border  short,  but  thick  and  round. 

Size.  The  heart,  in  the  adult,  mcattures  about  five  inches  in  length,  three 
inches  and  a  half  in  hreailth  in  its  brondeiit  part,  nnd  two  inches  and  a  half  in 
thickness.  Tlic  prevalent  weight,  in  the  male,  varies  from  ten  to  twelve  ourvoe«; 
in  the  female,  from  eight  to  ten;  its  proportioa  to  the  body  being  as  1  to  169 
in  moles;  1  to  14^  in  females.  Tho  neart  continues  increasing  in  weight,  and 
aUo  in  length,  breadth  and  thickness,  up  to  an  advanced  period  of  life;  this 
increuKu  is  more  marked  in  men  than  in  women. 

CtmpQTunt  parts.  The  heart  is  subdivided  by  a  longitudinal  muscular  septum 
into  two  lateral  halvcii,  which  are  named  resucclively,  from  tlieir  position,  right 
and  left;  and  a  transverse  constriction  divides  each  half  uf  the  organ  into  two 
cavities,  the  upper  cavity  on  each  aide  being  called  \\\q  auricle,  tho  lower  the 
wttiricle.  The  right  is  the  venous  side  of  Ibe  heart,  receiving  into  its  auricle 
the  dark  venous  blood  from  the  entire  body,  by  the  superior  and  inferior  vena 
cava,  and  coronary  sinus.  From  the  auricle,  the  blood  passes  into  the  right 
ventricle;  and  from  the  right  ventricle,  Ihrougli  the  pulmonary  artery  into  the 
lungs.  The  blood,  arLerializcd  by  ii^  (utssage  through  tho  lungs,  is  returned  to 
the  left  side  of  the  heart  by  tho  pulmonary  veins,  wliicb  open  into  the  left 
auricle;  from  the  left  auricle  the  bluiKl  passes  into  the  left  ventricle,  and  from 
the  left  ventricle  is  distributed,  by  the  aorta  and  its  subdivision.*!,  through  tho 
entire  body.    This  constitutes  the  circulation  of  the  blood  in  the  adult. 

This  division  of  tho  heart  into  four  cavities  is  inrlicatecl  by  grooves  upon  its 
surface.  Tho  great  transverse  groove  separating  the  auricles  from  the  ventri- 
cles, is  called  the  auricuh-vtutncthr  groove.  It  is  deficient,  in  front,  from 
being  crossed  by  the  root  of  the  pulmonary  arterv,  nnd  contains  the  trunk  of 
the  nutrient  vcsscIa  of  the  heart.  The  auricular  portion  occupies  the  base  of 
the  heart,  and  is  subdivided  into  two  cavities  by  a  nunlian  Bcptum,  Tho  two 
ventricles  are  also  separated  into  a  right  and  left,  by  two  lonjjitudinal  furrows, 
hich  are  situated  one  on  the  anterior,  the  other  un  the  i>osterior  surface:  ilieae 
xiend  from  the  base  to  the  apex  of  the  organ  :  the  former  being  situated  ncanT 
to  the  left  border  uf  the  heart,  and  the  latter  to  the  right.    It  follows,  thurctbro, 
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tliat  tbe  right  rentricio  forms  the  greater  portion  of  the  Anterior  surface  of  tlie 
heart,  and  the  left  veotriule  tnoru  of  its  posterior  surface. 

Each  of  these  cavities  should  now  be  separately  examined. 

The  Riyht  Auricle  \i  a  little  larger  than  the  left,  its  walU  somewhat  tfaiDner, 
measuring  about  one  line;  and  its  cavity  is  capablo  of  containing  aboot  twa 
ounces.  It  consists  of  two  parts,  a  principal  cavity,  or  sinus,  and  an  appeodix 
auriculoD. 

The  simts  is  the  large  quadrancular  cavity,  placed  between  the  two  vetue  cane; 
its  walls  arc  extremely  ihin :  it  is  connected  below  witli  the  right  ventricle,  uhI 
internally  with  the  lell  auricle,  being  free  in  tlie  rest  of  its  extent. 

Fii;.  419. — Tbc  Bight  Auricle  and  Ventricle  biid  open,  the  Anterior  Walls  of  both  bdng  RBorii 
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The  appendix  auricuhe,  so  called  from  it«  fancied  resemblance  to  a  dog*8  cur, 
is  a  small  coiiiual  muscular  pduch,  ihc  margins  uf  wbiuh  present  a  deutatod  edgv. 
It  projects  from  the  sinns  forwards  and  to  tho  loH  side,  overlapping  the  root  tif 
the  pulmonary  artery. 

To  eiamine  the  iotcrlor  »r  the  nuHdv,  ft  traDivrnc  iocUioa  shunUl  bv  madu  aloiig  iu  rratri«4ltf 
jIHarfiia,  from  ilii  ri^lit  (xirder  Id  the  it{i)ipu<jix  ;  uail,  rniin  Ibi-  miflilk-  uf  lids,  b  Mcuaii  llKliiBB 
'  vhvulit  be  carried  upwanU.  aluag  Xbc  iuucr  KJtlu  uf  ibc  t«u  vmoi  cuvk. 

The  following  parts  present  themselves  for  examination: — 

'  Superior  cava. 
Inferior  cava. 
Openings.  -|  Coronary  sinus. 


Foramina  Thebeaii. 
Auriculo-veiilriciilar. 
Hetics  of  f<.utal  |  Anriulus  ovalia. 
stroctnre.      \  Fossa  ovalis. 
Musculi  pectinati. 
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Optnt'nps.  The  mjxrior  v^na  cava  retnrns  the  blood  from  t*hc  apper  half  of 
the  body,  and  opens  into  the  upper  and  front  part  of  the  auricle,  the  directioo 
of  its  orifice  being  downwards  and  forwards. 

The  iTi/mor  vtna  cara,  Urger  than  the  superior,  returns  the  blood  fh>m  the 
lower  half  of  the  body,  and  opens  into  the  lowest  part  of  the  auricle,  near  the 
septum,  the  direction  of  it*  orifice  being  upwards  and  inwards.  The  direction 
of  a  current  of  blood  through  tlie  superior  vena  cava  would  consequently  bo 
towards  the  auriculo- ventricular  orifice;  whilst  tlic  direction  of  the  blood 
through  the  inferior  cava  would  be  towards  the  auricular  septum.  Thia  ia  the 
normal  direction  of  the  two  currents  in  foetal  life. 

The  tuhereulum  Loiarri  is  a  small  projection  on  the  right  wall  of  the  anricle, 
between  the  two  cava>.  This  is  most  distinct  in  the  hearts  of  quadrupeds;  in 
man,  it  is  scarcely  visible.  It  was  supposed  by  Lower  to  direct  the  blood  fron« 
the  superior  cava  towards  thoauriculo-ventrioular  opening. 

The  coronary  sinus  opens  into  the  auricle,  between  the  inferior  vena  cava  and 
the  auric ulo- ventricular  opening.  It  returns  the  blood  from  the  Bubstaiico  of 
the  heart,  and  ia  protected  by  a  semicircular  fold  of  the  lining  membrane  of 
the  auricle,  the  coronary  valve.  The  sinus,  before  entering  the  auricle,  is  con- 
siderably dilated.  Its  wall  U  partly  muscular,  and,  at  its  Junction  with  the 
great  coronary  vein,  is  somewhat  constricted,  and  furni&hed  with  a  valve,  con- 
sisting of  two  uneq^ual  segments. 

Tho/oramina  Thebtaii  are  numerous  minuto  apertures,  the  mouths  of  small 
vein^  (ctfitK  cordis  mi'm'mv),  which  open  on  various  parts  of  the  inner  surface  of 
the  auricle.  They  return  the  blood  directly  from  the  muscular  substance  of  the 
heart.  Some  of  th&so  foramina  arc  minuto  deprcssiona  in  the  walla  of  the  heart, 
presenting  a  closed  extremity. 

The  aurievlo-ventricHlar  opening  is  the  1ar;ge  oval  aperture  of  communication 
between  the  auricio  ami  ventricle,  to  bo  presently  deecribed. 

Valvts.  The  Euttackian  pah-e  is  situtited  between  the  anterior  margin  of  the 
inferior  cava  and  the  aurioulo>vcntrieular  orifice.  It  i.<i  semilunar  in  form,  its 
convex  miLrgin  being  attached  to  the  wall  of  the  vein;  its  concave  margin, 
which  is  free,  toriiiiituting  in  two  oomua,  of  which  the  left  is  attached  to  the 
anterior  edge  of  the  annulus  ovalis;  the  right  being  lost  on  the  wall  of  the 
anricle.  The  valve  is  formed  by  a  duplicatore  of  the  lining  membrane  of  the 
auricle,  containing  a  few  muscular  fibres. 

In  ihe/cetu^,  this  valve  is  of  large  size,  and  serves  to  direct  the  blood  from 
the  inferior  cava,  through  the  foramen  ovale,  into  tbe  left  auricle. 

In  the  n<iu/^  it  is  occasionally  persistent,  and  may  assist  in  preventing  the 
reflux  of  blood  into  the  inferior  cava;  more  commonly,  it  is  small,  and  its  free 
margin  presents  a  oribrifornif  or  flIameuLoua  appearance ;  occasionally,  it  is 
altogether  wanting. 

The  coronary  valve  is  a  semicircular  fold  of  Uie  lining  membrane  of  tbe  auri- 
cle, protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the  regurgitation 
of  blood  into  the  sinus  during  the  contraction  of  the  auricle.  This  valve  is 
occasionally  double. 

The /Msa  owiUs  is  an  oval  depression,  corresponding  to  the  situation  of  the 
foramen  ovale  in  the  foetos.  It  is  situated  at  the  lower  part  of  the  septum  auri- 
cularum,  above  the  orifice  of  the  inferior  vena  cava. 

The  annulus  ovalU  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above,  and  at  the  sides;  below  it  is  deficient.  A  small  slit-like 
valvular  opening  is  occasionally  found,  at  the  upper  margin  of  the  fos&a  ovalis, 
which  leads  upwar^ls,  beneath  the  annulus,  into  the  lefl  auricle,  and  is  the  re- 
inains  of  the  apertnre  between  the  two  auricles  in  the  foetus. 

The  muaculi pcctinati  are  small,  prominent  muscular  columns,  whichrun  across 
tbe  inner  surface  of  the  appendix  auriculaa  and  adjoining  portion  of  the  wall  of 
the  sinus.  They  have  received  the  name  pevdnatitroni  the  fancied  resemblance 
ihev  bear  to  tbe  teeth  of  a  comb. 
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The  Right  Ventricle  is  triBtigular  in  furm,  nnd  extends  from  the  right  auricle 
to  uear  the  apex  of  the  heart,  lis  anterior  or  u[>|>cr  tturfave  is  rounded  uj 
convex,  and  forms  the  larger  part  of  the  front  of  the  heart.  Ita  pusterioC| 
under  aarface  is  6atceDcd,  rests  upon  the  Diaphrngni,  and  forms  otJy  a  ■»j 
part  of  the  back  of  the  heart.  Its  inner  wall  is  formed  by  the  parlitiuD  b^ 
tween  the  two  ventriules,  the  senium  verUriculorw/i,  the  surface  of  whicb  U 
convex,  and  bulges  into  the  cavity  of  the  right  ventricle.  Superiorly,  the  vco- 
triole  forms  a  conical  prolongation,  the  in/uivliitulum,  or  conut  arteriosus,  from 
which  the  pulmonary  artery  arisen.  The  walltt  of  the  right  ventricle  are  tbiaaa 
than  tha-ie  of  the  left,  the  proportion  between  them  Iwing  as  1  to  2  (Bit 
The  wall  is  thickest  at  tlie  base,  and  gradaallv  becomes  thinner  towardsl.. 
apex.  The  cavity,  which  equals  that  of  the  feft  ventricle,  is  capable  of -con- 
taining about  two  fluidounccit. 

To  i-saniiuo  thi<  intericr,  nn  incision  sboaM  be  mudc  a  litUc  to  tbc  rislit  or  Utc  Ulterior  t» 
tTicolnr  groove  from  ihe  piilmMi'in-  artery  in  ^Uf  u\w\  of  l!ic  hc-nn.  aoa  «hoal(i  bo  r^rrM  Ip 
from  thence  aloo^  tlu!  ri^ibt  boi-dcr  of  tlio  ventricle,  as  Far  as  tbe  auriculo-reatricular  opcniaf. 

The  following  parta  present  themselves  for  exaraination : — 

^  Auriculo-vcntricular. 
Opening  of  the  pulmonary  artery. 
Tricuspid. 
Semilunar. 


Openings 

Valves    . 


And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  valve:— 
Culumnse  carneee.  Chordae  tenditiea);. 

The  aurieul't-vmiriculnr  orijiee  is  the  large  oval  aperture  of  oonimnniaaQD 
between  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  veut 
near  the  right  border  of  the  heart,  and  corresponds  to  the  centre  of  the  t 
between  the  third  costal  cartilnses.  The  opening  is  about  an  inch  in  diain«l«r,' 
oval  from  side  to  side,  surrounded  by  a  fibrous  ring,  covered  by  the  lining  mem- 
brane of  the  heart,  and  rather  larger  than  the  corresponding  aperture  on  the 
lef^  side,  being  auHicicntly  large  to  admit  the  ends  of  three  fiogers.  llil 
guarded  by  the  tricuspid  valve. 

The  opening  o/  thi  pulmonary  artery  is  circular  in  form,  and  situated  at  ibo 
summit  of  the  conus  arteriosus,  close  to  the  septum  vcntriculurum.  It  is  placed 
on  the  left  side  of  the  auriculo-vontricular  opening,  upon  the  auiertur  aspect  of 
the  heart,  and  corresponds  to  the  upper  border  of  the  third  costal  cartilage  of 
the  loft  side,  c-lotie  to  the  steruum.  Its  orifice  is  guarded  by  the  pulmooary 
semilunar  valves. 

The  tricuspid  xmhw.  consists  of  throe  segments  of  a  triangular  or  trapesoidal 
shape,  formed  by  a  duplicature  of  tbe  lining  membrane  of  tbe  heart,  slreoglb- 
ened  by  a  layer  of  fibrous  tissue,  and  containing,  according  to  Kuneh&er  and 
Scnnc,  muscular  fibres.  These  segments  are  connected  bv  their  boaea  to  Um 
auriculoventriculnr  orifice,  and  by  their  sides  with  one  another,  so  as  to  fonn 
a  continuous  annular  membrane,  which  is  attached  round  the  mat^in  of  ihs 
auricalo-vcniriculnr  opening,  their  free  margins  and  venlriculHr  surfaces  aflfvnl* 
ing  attachment  to  a  number  of  delicate  tendinous  cords,  \.h*i  dunxUr  ttndit^t. 
The  largest  and  most  movable  segment  is  placed  towards  the  left  side  of  iW 
auriculo- ventricular  opening;  imerposod  between  that  opening  aod  tbe  pahao- 

'  In  tbe  Ihthofoijiral  Tran*'ir(i-m*.  vol.  vl.  p.  U9.  Dr.  Fcmcock  bu  Kirea  sone  ranlklj 
uarchcs  npoD  the  Weight  aDd  duncustono  i>r  the  \wa.t\  in  health  and  diwaae.     He  ai«UY  u  I 
rvstilt  of  Ills  invc«ti^lioQS.  thai,  in  lIii:  health}'  atliilt  bcarl,  the  right  aiirifulo'TrntricsUr  a|i 
liin<  hiu  a  mcno  circnmferencc  of  54.4  lines,  or  41';  iocheH ;  tbe  IpD  aunculivviotrirulai  api-fuit 
a  wean  circumrfr^nve  of  44.3  liars.  3!{  iuuhee;  thi'  pulmo&ir  oriSct- oT  4U  li;  '.''larkia: 

and    the  aortic   orilire  or  :U..'i   line«,    or   2^t   inchc*;  Iml    tin-  din>rDt>iaD«  >i:  .  u  *tfH 

srcBlly  in  (li(ri;n,'nt  cosee.  tbo  ri^bt  anriculo-veolriLulsr  aiK-riurr  having  %  nuij^r  ui  inxn  Ui«(C 
linca,  and  the  oihcni  in  the  a:iinf  proporttOD. 
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nary  artery.  Another  seffment  correapoiids  to  the  front  of  the  ventricle;  and 
a  third  lolls  poitterior  wnl].  The  central  part  of  each  segment  iti  thick  uni] 
strong ;  the  lateral  margins  are  thin  and  indented.  The  chordne  lendinea?  arc 
connecteil  with  the  adjacent  marging  of  the  principal  segments  of  the  valve,  and 
are  further  itttached  to  each  aegment  in  the  following  manner :  I.  Thrco  or  foor 
reach  the  attnc^hcd  margin  of  each  segment,  where  they  are  continuouin  with 
the  auriculo-veiitriuular  tendiuous  ring.  2.  Others,  four  to  six  iu  number,  are 
attached  to  the  central  ihickened  part  of  each  segnieni.  3.  The  most  numerous 
aud  finest  are  connected  with  the  marginal  ]>ortion  of  each  segment, 

TliQ  ailumnx  cam«se  are  the  rounded  muscular  columns  which  project  from 
nearly  the  whole  of  the  inner  surface  of  the  ventricle,  excepting  near  the  open* 
iog  of  the  pulmonary  artery.  They  may  be  classi6ed,  according  to  their  mode 
of  connection  with  the  ventricle,  into  three  seta.  The  first  «el  mer<^Iy  form 
prominent  ridges  on  the  inner  surface  of  the  ventricle,  being  attached  by  their 
entire  length  on  one  side,  as  welt  oh  by  their  extremities.  The  second  set  are 
attached  by  their  two  extremities,  hut  are  free  in  the  real  of  their  extent;  whilst 
the  third  set  (co/»m»fl?  papillarei\  three  or  four  in  nomber,  are  attached  by  one 
extremity  to  the  wall  of  the  heart,  the  opposite  extremity  giving  attachment  to 
the  ehordie  tendt'nese. 

The  semiiunar  vnives,  three  in  number,  guard  the  orifice  of  the  pulmonary 
artery.  They  consist  of  three  semicircular  folds,  formed  by  a  duplieaturo  of  the 
lining  membrane,  strengthened  by  fibrous  tiraue.  They  are  attached,  by  their 
convex  margins,  to  the  wall  of  the  artery,  at  its  junction  with  the  ventricle,  the 
straight  border  being  free,  and  directed  upwards  in  the  course  of  the  vessel, 
against  the  sides  of  which  the  valve-flaps  are  pressed  during  the  passage  of  the 
blood  aloug  the  artery.  The  free  margiu  of  each  is  somewhat  thicker  than  ihe 
rest  of  the  valve,  is  aircngthoned  by  atundle  of  tendinous  fibres;  and  prascntt, 
at  its  middle,  a  small  projecting  fibro-canilaginouA  uodule,  called  cor/ius  Amntii. 
From  this  nodule,  tendinous  fibres  radiate  through  the  valve  to  its  attached 
margin,  and  these  fibres  form  a  constituent  part  of  its  substance  throughout  its 
vhole  extent,  excepting  two  narrow  lunated  |)orcions,  placed  one  on  either  itidc 
of  the  nodule,  immediately  behind  the  free  margin;  hero,  the  valve  is  thiti,  and 
formed  merely  by  the  lining  membrane.  During  the  passage  of  the  blood 
along  tlio  pulmonary  artery,  these  valves  are  pressed  against  the  sides  of  its 
cylinder,  and  the  course  of  the  blood  along  the  lube  is  uninlerrujued;  but 
during  the  ventricular  diastole,  when  the  uurrent  of  blood  along  the  pulmonary 
artery  is  checked,  and  partly  thrown  back  by  its  elastic  walls,  these  v.ilvcs 
become  immediately  expanded,  and  effectually  close  the  entrance  of  the  tube. 
When  the  valves  are  closed,  the  lunated  panions  of  each  are  brought  into  con* 
tact  with  one  anothei  by  their  opposed  surfaces,  the  three  fibro-cartilaginoua 
nodulea  filling  up  the  small  triangular  space  that  would  be  otherwise  left  by 
the  approximation  of  the  three  semilntiar  folds. 

Betwiwn  the  semilunar  valves  and  the  commencement  of  the  pulmonary 
artery  are  three  pouches  or  dilatations,  one  behind  each  vnlvc.  These  are  the 
pulmonary  sinuses  (sinti^ea  of  Valsahni).  Similar  sinuses  exist  between  the 
semilunar  valves  and  the  commencement  of  the  aorta;  ihey  are  larger  than  the 
pulmonary  sinuiies.  The  blood,  in  it^  regurgitation  towards  the  heart,  finds  its 
'  wav  into  these  sinuses,  and  so  shuts  down  the  valvc-flnps. 

The  Left  Axiride  is  rather  smaller  but  thicker  than  the  right,  measuring 
about  one  line  and  a  half;  it  consists,  like  the  right,  of  two  parts,  a  imncipal 
cavity  or  sinus,  and  an  appendix  nurtculffi. 

The  j('»«8  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulnumarv 
artery  and  aorta;  internally,  it  is  sc[>arateil  from  the  right  auricle  bv  the  septum 
auricuiarum;  behind,  it  receives  on  each  side  the  pulmonary  veins,  being  free 
in  the  reat  of  its  extent. 

The  a}*}ietuiix  aurieulte  is  somewhat  constricted  at  its  junction  with  the  nun* 
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cle;  it  is  longer,  narrower,  and  more  curved  than  tbat  of  the  right  side,  and 
margius  more  deeply  Indented,  presenting  a  kind  of  foliated  appearance.  In 
direction  is  forwarUa  and  towards  the  right  aide,  overlapping  the  root  of  the 
palmonary  artery. 

In  order  to  eiamino  iu  interior,  a  horizoDtftl  lacjuoo  sbonld  be  mule  aloaff  lit  KtbcM 
border  of  tbv  nnnck  to  lb«  ventricle;  and  from  the  middle'Of  tbia,  a  »ecood  inciBun  Aoalilh 
carried  upwards. 

The  following  porta  then  present  themselves  for  examination:— 

The  openings  nf  the  four  pulmonary  veins. 
Auriculo-ventricular  opening. 
Musculi  peutiuaU, 

The  pvlmonarv-veina.  four  in  number,  open,  two  into  the  right,  and  twoh.. 
the  lct\  side  of  the  anncle.  The  two  left  veins  frequently  terminate  by  aoon- 
men  opening.    They  are  not  provided  with  valve& 

Pig.  420.— The  Left  Anriclo  and  Venlrictc  laid  open,  the  Anterior  Wall*  of  both  l«ciBg  reoMtd 
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The  anridtlo-vetUrinthr  opming  ie  the  large  oval  aperture  of  oommanicatiMi 
between  the  auricle  and  ventricle.  It  ia  rather  smaller  than  tba  oorrespondiDH 
opening  on  the  opposite  side. 

The  muaculi  peetinnti  are  fewer  in  number  and  smaller  than  on  the  right  side; 
they  are  confined  to  the  inner  surface  of  the  appendix. 

On  the  inner  surface  of  the  septum  auricularum  may  beseonalunatod  impres- 
sion, boundwi  bolow  by  a  orescpntic  ridge,  the  concavity  of  which  is  tanied 
upwards.     The  depression  is  just  above  tlie  fo«»a  ovalia  in  the  right  aoriola. 

The  Left  Verttriefe  h  longer  and  more  conical  in  shape  than  the  right  ^ 
triclo.    It  forms  a  small  part  of  the  left  side  of  the  anterior  surface  of  the  b 
and  a  considerable  part  of  its  |K)9teriar  surface.    It  also  forms  ibe  ap«x  ct  t^ 
heart  by  its  projection  beyond  the  right  ventricle.     Its  walls  are  much  ihickfri 
than  tho)4e  of  the  right  ventricle,  the  proportion  being  at  least  8  to  I.     Thy  J 
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w^lso  thickest  in  tbe  broadest  part  of  the  ventricle,  beconiJnff  gratlually  thin- 
ner towards  tbe  base,  and  alno  towurds  the  apex,  which  in  the  ihinnesl  part. 

7U  c&vity  altould  be  opened,  b_v  makiDt;  ud  iucisioD  thnm^b  iU  uitmflr  wall  aloni''  the  left 
Bide  or  the  vectricuhr  eciilum.  ud*)  curr^iug  it  round  Ihu  upcx  ud  iJoQg  iu  posterior  lurliico  to 
the  nuricuIo-veDtricnlar  opeDJDg. 


The  following  parts  present  ihemselvea  for  examination : — 


Opening,,  I  Aario^ulo-vcntricolar. 
Chordie  tondineffi. 


Valves.  ■ 


MJlrnl. 


Columnai  cnrnca;. 


I  Semilunar. 


The  aurienlo-vfntnetihr  opening  is  placed  to  the  left  of  the  aortic  orifice, 
beneath  the  risht  auriculo-venlricuiar  openine,  opposite  the  centre  of  the  stcr- 
nom.  It  is  a  little  smaller  than  the  corresponding  aperture  of  the  opponilo  aide; 
and,  like  it,  is  broader  in  the  transverse  than  in  the  aniero-posterior  diameter. 
It  is  surrounded  by  a  deuiie  fibrous  ring,  covered  by  tbe  lioiog  membrane  of 
the  heart,  and  guarded  by  the  mitral  vatve. 

The  aortic  opening  is  a  small  circular  apcrtnrc,  in  front  and  to  the  right  side 
of  the  auriculo-ventrJcuJar,  from  which  it  is  separated  by  one  of  the  segmenta 
of  the  mitral  valve.  Itaoriflec  is  guarded  by  thefieiiiilunar  valva<i.  Its  poniiion 
corresponds  to  the  sternum,  on  a  line  with  the  lover  border  of  the  third  left 
costal  cartilage. 

The  mitral  valve  is  attached  to  the  ciroumferenco  of  tbo  auriuulo-ventriciilnr 
orifice,  in  the  same  way  tbat  tbe  tricuspid  valve  is  on  the  opposite  side.  It  is 
formed  by  a  dupltcature  of  tiie  lining  membrane,  strengthened  by  fibrous  tissue, 
and  contains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether 
stronger  than  the  tricuspid,  and  consists  of  two  segments  of  unequal  size.  The 
larger  segment  is  placetl  in  front,  between  the  aurioulo-ventrioular  and  aortic 
orifices,  and  is  said  to  prevent  the  filling  of  the  aorta  during  the  distension  of 
the  ventricle.  Two  smaller  segments  are  usually  found  at  the  angle  of  junction 
of  the  larger.  The  mitral  valve  flaps  are  furnished  with  chordre  tcndincre ;  the 
mode  of  attachment  of  which  is  precisely  siniihir  to  those  on  the  right  aide; 
but  they  are  thicker,  stronger,  and  less  numerous. 

The  Kmilnnar  valws  snrrotind  the  orifice  of  the  aorta;  they  are  similar  in 
structure,  and  in  their  mode  of  attachment,  to  thoKC  of  the  pulmonary  artery. 
They  are,  however,  larger,  thicker,  and  stronger  than  those  of  the  right  side; 
the  luDulni  are  more  distinct,  and  the  corpora  AratiUi  larger  and  more  promi- 
neot.  Between  each  valve  and  the  cylinaor  of  the  aorta  is  a  deep  depression, 
the  tiinfui  aofiici  (sinnscs  of  Valsalva);  thej  are  larger  than  those  at  the  root  of 
the  pulmonary  artery. 

Tiie  cilumnm  carnese  admit  of  a  subdivision  into  three  sets,  like  those  upon 
the  right  side ;  but  they  are  smaller,  more  numerous,  and  present  a  dense  inter* 
laoemeut,  especially  at  the  apex,  and  upon  the  posterior  wall.  Those  attached 
by  one  extremity  only,  the  mmcuU  papiUarfs,  are  two  in  number,  being  con- 
nected one  to  the  anterior,  the  other  to  the  posterior  wfill ;  they  are  of  lar^e 
size,  and  terminate  by  free  rounded  extremities,  from  which  the  chordm  tendines 
arise. 

The  FndocarMam  is  the  serous  membrace  which  lines  the  internal  surface  of 
the  heart;  it  Jissists  in  forming  ihe  valves  by  it.s  reduplications,  and  is  continu- 
ous with  the  lining  membrane  of  th(^  great  bloodvessels.  It  is  a  thin,  smooih, 
transparent  membrane,  giving  to  tho  inner  surface  of  the  heart  itA  glistening 
appearance.  It  is  more  opaque  on  the  left  than  on  the  right  side  of  tho  heart, 
thicker  in  the  auricles  than  in  the  ventricles,  and  thickest  in  the  left  auricle.  It 
is  thin  on  tho  musculi  pectinati,  and  on  the  oohimnie  carnese;  hut  thicker  on 
the  smooth  part  of  the  auricular  and  ventricnlar  walls,  and  on  the  tips  of  the 
musculi  p&pillare«. 

Slruciitrt  of  the  Bfait.  The  h<-art  consists  of  muscular  fibres,  and  of  fibrous 
which  aervc  for  their  attachment. 
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The  fibrous  rinys  nnrround  the  a  oriculo- ventricular  and  arterial  ori6ce8;  ihcj 
arc  stronger  upuu  tbe  left  tbau  ou  the  rigtit  side  of  the  beurt.  The  auriculo- 
ventricular  r'unpi  servo  for  the  attaclimcntof  the  muscular  fibres  of  the  auriolw 
and  ventricles,  and  alao  for  the  mitral  and  tricuspid  valves;  the  ringoinb© 
left  side  is  closely  couuected,  by  it^  right  margin,  with  the  aortic  arterial  rio^ 
Between  these  and  the  right  auricnlo-ventriuiilar  ring,  is  a  fibro-cariilafi 
mass;  aad  in  some  of  the  larger  animals,  as  the  ox  and  elepbaot,  a  porti 
bone. 

The  fibrous  rings  surrounding  the  arterial  orifices,  serve  for  the  atUeli: 
of  the  great  vessels  and  semilunar  valves.  Ench  ring  receives,  by  its  TeotricB- 
lar  margin,  the  attachmcot  of  the  muscular  fibres  of  the  ventricles ;  its  oppostta 
margin  presents  three  deep  semicircular  notches,  Trithin  which  the  midflleoiit 
of  the  artery  (which  presents  three  convex  semicircular  segments)  is  finnlr 
fixed;  the  altachnicntof  the  artery  to  its  fibrous  ring  being  Btreogthmodbjtli* 
thin  cellular  coat  and  serous  membrane  externally,  and  by  the  cndocanlimn 
within.  It  is  opposite  the  margins  of  these  semicircular  notches,  in  the  arteml 
ringi^,  that  the  endocardium,  by  its  reduplication,  forms  the  semiluoir  valn^ 
the  fibrous  structure  of  the  ring  being  continued  into  each  of  the  segmeni3  0( 
the  valve  at  this  port.  The  middle  coat  of  the  artery  in  this  sitaatioaistliiB, 
and  the  sides  of  the  vessel  dilated  to  form  the  sinuses  of  Valsalva. 

The  mvscuiar  str'tcturv  of  the  heart  consists  of  bunds  of  fibres,  which  prcstut 
an  exceedingly  intricate  interlacement.  Tboj  are  of  a  deep  red  color,  uul 
marked  with  transverse  strife. 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  Iciadf; 
those  of  the  auricles,  and  those  of  the  ventricles;  which  are  quite  indcpendoit 
of  one  another. 

Fibres  of  the  auTicJes.  These  are  disposed  in  two  layers ;  a  superficial  \ayff 
common  to  both  cavities,  and  a  deep  layer  proper  to  each.  The  guj>frjieial ^m 
are  more  distinet  on  the  anterior  surface  of  the  auricles,  across  the  bam  <f 
which  thcv  run  in  a  transverse  direction,  forming  a  thin,  but  incomplete  lijcr. 
Some  of  these  fibres  pass  into  the  septum  auricularum.  The  inlenntloT^ 
fthrfs  proper  to  each  auricle  consist  of  two  setA,  looped  and  annular  flbrei 
'T\\c  hiofxd  filtrfs  pass  upwards  over  each  auricle,  being  attached  by  both  ex- 
tremities to  the  corresponding  auriculoveutricular  rings,  in  front  and  bfliiwL 
The  annrilnr  Jil/rvs  surround  the  whole  extent  of  the  appendices  auricalii:.  m^ 
aro  continued  upon  the  walls  of  the  vente  cave  and  coronary  sinus  od  ttic  ricbl 
side,  and  U])on  llie  pulmonary  veins  on  the  lefl  side,  at  their  oonneotion  inlb 
the  heart.     In  the  appendices,  they  interlace  with  the  longitudinal  6brea. 

Fibres  0/  the  veuinciea.  These,  hs  in  the  auricles,  are  disjiosed  in  lnyers,i«B> 
of  which  are  C(»nmon  to  both  ventricular  cavities,  whilst  others  belong  exch- 
sivclytoone  ventricle,  the  latter  being  chiefly  found  towards  the  bo*  of  tko 
heart.  The  greater  majority  of  these  fibres  are  connected  by  both  end*  fO^ 
the  aurioulo-ventrioular  fibrous  rings,  either  directiv  or  indirectly  through  tkfl 
ehord.'e  tendincje ;  some,  however,  are  attached  to  the  fibrous  rings  surroniidiBt 
the  arterial  orifices. 

T\\o  auperf-dal  jxbrft  are  either  longitudinal,  or  more  commonly  obliqoew 
spiral  in  their  direction,  and  towanls  the  apex  are  arranged  in  Uie  form  wf 
twisted  loops;  the  deeper  fibres  are  circular. 

The  spiral  fibres  are  disposed  in  layers  of  various  degrees  of  thiclcDea*;  Ifct 
must  superficial,  on  the  front  of  the  ventricles,  run  obliquely  from  right  to  IcA, 
and  from  above  downwards.  On  the  Vack  of  the  ventricles  ihoy  aro  dirvewd 
more  vertically,  and  pass  fi:om  left  to  right 

The  superficial  fibres  coil  inwards  at  the  apex  of  the  heart,  round  which  thej 
are  arranged  in  a  whorl-like  form,  called  the  tmrtex,  dipping  beneath  iba 
of  the  deeper  and  shorter  layers.  If  these  fibres  are  carefully  uncoiled,  io  % 
heart  previously  boiled,  the  cavity  of  the  left,  ami  then  that  of  the  right  tbo-j 
tricic,  will  bo  exposed  at  this  point.     The  layers  of  fibres  succe^isivcly  rad  V.' ' 
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YiAve  a  similar  arrangement;  the  more  superficial  and  longer  inrning  inwanli*, 
and  inuludiog  tim  deeper und  shorLer  bands.  AM  tliese  tibri>s  ascend  and  spread 
out  upon  the  inner  surface  of  the  ventricles,  forming  the  wnlls,  the  septnro,  and 
the  musculi  papillares,  which  project  from  these  cavities;  and  ihey  are  finally 
inserted  into  the  auriculo-ventricular  fibrous  rings  directly,  or,  indirectly, 
through  the  chorda)  teodiueae.  Of  these  spiral  fibres,  some  enter  at  the  iutnr- 
vontricular  furrows,  and  surround  either  ventricle  singly;  others  potw  across 
the  furrows  and  embrace  both  cavities.  On  traciug  those  which  form  the  vortex 
back  into  the  interventricular  septum,  they  arc  fonnd  to  bo  interlaced  with 
similar  fibres  from  the  ri^hl  ventricle,  and  ascend  vertically  upon  the  right  mda 
of  the  septum,  as  far  ns  ii^  baso,  in  the  form  of  a  long  and  broad  band. 

Circvitnr  Jlhrf-f.  Ttie  circular  fibres  arc  situated  deeply  in  the  substance  of 
the  heart;  towards  the  base  they  enter  the  anterior  and  posterior  longiindinal 
furrows,  so  aa  to  include  each  cavity  singly,  or,  passing  across  them,  surround 
both  ventricles,  mnre  fibres  passing  across  the  pot>terior  than  the  anterior  fur- 
row. They  Anally  a-Hcend  in  the  substance  of  tiio  ventricle,  to  bo  inserted  into 
the  fibrous  rings  at  iu  base. 

Vtwela  nnd  Xerves.  The  arUHen  supplying  the  heart  are  the  left  or  anterior 
and  the  right  or  p'>3ierior  coronary. 

The  pci'm*  accompany  the  arteries,  and  terminate  in  the  right  auricle.  Tliuy 
are  the  great  cardiac  vein,  the  sioall,  or  anterior  cardiac  vuins,  and  the  vcnw 
cordis  minimas  (iwnie  Thebeet'i). 

^L  The  lymphatics  terminate  in  the  thoracic  and  right  lymphatic  ducts. 

HF  The  wTt'fls  are  derived  from  the  cardiac  ple.xuse-,  winch  are  formed  partly 
fVom  the  cranial  nerves,  and  partly  from  tlie  syinpaihetic  They  are  freely 
distributed  both  ou  the  surface,  and  to  the  substance  of  the  heart;  the  separate 
filaments  being  furuishod  with  small  ganglia.' 

If  PECL'LIARiriES  tS  THB  VASCtTLAB  SYSTEM  OP  THE  F(ETU8. 

The  chief  Peculiarities  in  the  Heart  of  the  Fcctus  are  the  direct  communicn* 
on  between  the  two  auricles  through  the  foramen  ovale,  and  the  lai^  sixe  of 
the  Kustachian  valve.  There  are  also  several  minor  pouuHarilics.  Thus,  the 
position  of  the  heart  is  vertical  until  the  fourth  month,  when  it  commences  to 
assume  an  oblique  direction.  Its  size  is  also  very  considerable,  as  compared 
with  the  boUy,  the  proportion  at  the  second  month  being  as  1  to  CO:  at  birth 
it  is  as  1  to  120:  whilst,  in  the  adult,  the  average  is  about  1  to  160.  At  an 
early  period  of  faDtiil  life,  the  auricular  portion  of  the  heart  is  larger  than  tho 
ventricular,  the  right  auricle  being  more  capacious  than  the  left;  but,  towards 
birth,  the  ventricular  portion  becomes  the  larger.  The  thickness  of  both  ven- 
tricles is,  at  first,  about  oqual ;  but,  towards  birth,  the  left  becomes  much  the 
thicker  of  the  two. 

The /orttmen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum  auricu- 
lanim,  forming  a  communication  between  the  auricles.  It  attains  its  greatest 
size  at  the  sixth  month. 

The  E'lstackiaii  vahv  is  developed  from  the  anterior  border  of  the  inferior 
vena  cava,  at  its  entrance  into  the  auricle.  It  is  directed  upwards  on  the  lell 
side  of  the  opening  of  this  vein,  and  serves  to  direct  the  blood  from  the  inferior 
vena  cava  through  the  foramen  ovale  into  the  lefl  auricle. 

The  peculiarities  in  the  arterial  system  of  the  fcetus  arc  tlie  communication 
between  the  pulmonary  artery  and  descending  part  of  the  arch  of  the  aorta,  by 
means  of  the  ductus  arterio.<;us,  and  the  coniinuiiication  between  the  iuicrnal 
iliac  arteries  and  the  placenta,  by  means  of  the  umbilical  arteries. 

The  ductus  arleriosm  is  a  short  tube,  about  ball  an  inch  in  length  at  birth, 
and  of  the  diameter  of  a  goose  quill.    In  the  early  condition,  it  forms  the  con- 
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For  full  and  oecDntr  dcucriptinnii  at  the  ncrrcs  aod  ^uiglla  of  the  heart,  lh«  stodcot  is 
rreO  tu  Pr.  IE.  Lec'8  papcn  oo  Ibc  subjeot. 
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The  umiiiical.,  or  hyporfostrie  arteries,  arise  from  ihts  ititerDal  iliacsr  in  addition 
to  the  braouhes  eiven  ofTfrom  those  vessels  in  the  adult.  Ascending  along  tbo 
sides  of  the  bladder  to  its  fundus,  they  |>aas  out  of  the  abdomen  at  the  umbiti< 
ctis,  and  are  continued  along  the  umbilical  cord  to  the  placenta,  coiling  round 
the  umbilical  vein.  They  return  to  the  placenta  the  blood  which  has  circulated 
in  the  system  of  the  foetus. 

The  peculiarity  in  the  venous  system  of  the  foetus  is  the  communication 
established  between  the  placenta  and  the  liver  and  portal  vein,  through  the 
umbilical  vein,  and  with  the  iufurior  vena  cava  by  the  ductus  runosus. 

The  arterial  blood  destined  for  tbo  nutrition  of  the  foetus,  is  carried  from  the 
placenta  to  the  fcetus,  along  the  umbilical  cord,  by  the  umbilical  vein.  Th« 
umbilical  vein  enters  the  abdomen  at  the  umbilicus,  and  passes  upwards  along 
the  free  margin  of  the  suspensory  ligament  of  the  liver,  to  the  under  surface  of 
that  organ,  where  it  gives  o£f  two  or  three  branches  to  the  lefl  lobe,  one  of  which 
is  of  large  size ;  and  others  to  the  lobus  quadraius  and  lobalus  Spigelit.  At  the 
transverse  fissure  it  divides  into  two  branches;  of  these,  the  larger  is  joined  by 
the  portal  vein,  aud  outers  the  right  lobe:  the  smaller  branch  continues  on- 
ward.'<,  under  the  name  of  the  ductus  venosiis,  and  joins  the  leil  hepatic  vein  at 
the  point  of  junction  of  that  vessel  with  the  inferior  vena  cava.  The  blood, 
therefore,  which  traverses  the  umbilical  vein,  reaches  the  inferior  cava  in  three 
different  ways.  The  greater  quantity  circulates  through  the  liver  with  the 
portal  venous  blood,  before  entering  the  vena  cava  by  the  hepatic  veins:  some 
enters  the  liver  directly,  and  is  also  returned  to  the  inferior  cava  by  the  hejiatic 
veins:  the  smaller  qiianrity  passes  directly  into  the  vena  cava,  by  the  junction 
of  the  duclas  venosus  with  the  lett  hepatic  vein. 

In  the  inferior  cava,  the  blood  carried  by  the  ductus  vonosus  and  hcpatie 
veins,  becomes  mixed  with  that  returning  from  the  lower  extremities  and  vis- 
cera of  the  abdomen.  It  enters  the  right  auricle,  and,  guided  by  the  Eustachian 
valve,  passes  through  the  foramea  ovale  into  the  left  auricle,  where  it  becomes 
mixed  with  a  small  quantity  of  blood  returned  from  the  lungs  by  the  pulmo- 
nary veins,  from  the  left  auricle  it  paraes  into  the  left  ventricle;  onci,  from 
the  left  ventricle,  into  the  aorta,  from  whence  it  is  distributed  almost  entirely 
lo  the  head  and  upper  extremities,  a  small  quantity  being  probably  carried  into 
tbo  descending  aorta.  From  the  head  and  upper  extremities,  the  blood  is  re- 
turned by  the  branches  of  the  auj^erior  vena  cava  to  the  right  auricle,  where  it 
becomes  mixed  with  a  small  porlion  of  the  blood  iVom  the  inferior  oava.  From 
the  right  auricle  it  descends  over  the  Knstachian  valve  into  the  right  ventricle; 
and,  from  the  right  ventricle,  passes  into  the  pulmonary  artery.  The  lungs  of 
the  fcetus  being  solid,  and  almost  impervious,  only  a  small  quantity  of  the 
blood  of  the  pulmonary  artery  is  distributed  to  them,  by  the  right  and  left  pul- 
monary arteries,  which  is  returned  by  the  pulmonary  veins  to  the  left  auricle : 
the  greater  piirt  passes  through  the  ductus  arteriosus  into  the  commencement 
of  the  descending  aorta,  where  it  becomes  mixed  with  a  small  quantity  of  blood 
transmitted  by  the  left  ventricle  into  tbo  aorta.  Along  this  vasscl  it  doi^oends 
to  supply  the  lower  extremities  and  viscera  of  the  abdomen  and  pelvis,  the  chief 
porlion  being,  however,  conveyed  bv  tbo  umbilical  arteries  to  the  placenta. 

Prom  the  preceding  account  of  the  circulation  of  the  blood  in  the  luetus,  it 
will  be  seen  : — - 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  and  nutritive 
organ,  receivitig  the  venous  blood  from  the  ftntus,  and  returning  it  again  reo.\y- 
genated,  and  charged  with  additional  nutritive  material. 

2.  That  nearly  the  whole  of  the  blood  of  the  umbilical  vein  traverses  the  liver 
before  entering  the  inferior  cava ;  henco  the  large  size  of  this  organ,  especially 
at  an  early  period  of  foetal  life. 

3.  That  the  right  auricle  is  the  point  of  meeting  of  a  double  current,  the 
blood  in  the  inferior  cava  being  guided  by  the  Eustachian  valve  into  the  left 

tricle,  whilst  that  in  tbo  superior  cava  descends  into  the  right  vcntriele.    At 
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nn  early  period  of  foetal  Hfo,  it  is  liiglily  probable  that  the  two  streams  are  _ 
distinct;  for  ilie  inferior  cava  opens  almost  directly  into  the  left  auricle," md 
the  Bustachian  valve  would  exclude  the  curreut  along  the  vein  from  ratenof 
the  right  ventricle.  At  a  later  period,  as  the  se[)aration  between  the  twoaan- 
cles  bccoiiicei  more  distinct,  it  seems  probable  that  some^nixtare  of  the  two 
streams  must  l,ike  place. 

4.  The  blood  carried  from  the  placenta  to  the  fcetas  by  the  nmbillcal  Tnn, 
mixed  with  tlie  blood  from  the  inferior  cava,  passes  almost  directly  to  ibeatcb 
of  the  aorta,  and  in  distributed  by  the  branches  of  that  vessel  to  the  bead  and 
upper  extremities:  hence  the  largo  aize  and  perfect  development  of  those  puti 
at  birth. 

5.  The  blood  contained  ia  the  descending  aorta,  chiefly  derived  from  ihi 
which  has  alrendy  circnlated  through  the  head  and  limbs,  together  with  a  imll 
quantity  from  the  left  ventricle,  is  distributed  to  the  lower  extremititM:  bi 
toe  small  size  and  imperfect  development  of  tlieae  parts  at  birtb. 

Chanoes  in  tde  Vascular  System  at  Bibth. 

At  birth,  when  respiration  is  established,  an  increased  amount  of  blood  from 
the  pulmonary  artery  passes  through  the  lungs,  wliich  now  perform  tbmr  office 
OS  respiratory  organs,  and,  at  the  s:ime  time,  the  placental  circulation  iscotoC 
The  foramen  ovale  becomes  gradually  closed-ia  by  about  the  tenth  dayi ' 
birth,  a  valvular  fold  rises  up  on  the  left  .'^idc  of  its  margin,  and  allisu 
above  its  upper  part;  this  valve  becomes  adherent  to  the  margins  of  thtffoii 
men  for  the  greater  part  of  its  circumference,  but,  above,  a  valvular  opening  ii 
left  between  tlie  two  auricles,  which  sometimes  remains  persistent. 

The  (/t/c/tM  arterioauB  begins  to  contract  imraodiaicly  atler  respiration  iswtaV 
liahed,  bticomus  completely  closed  from  the  fourth  to  the  tetitu  day,  and  nlti- 
maTcly  degenerates  into  an  impervious  cord,,whicb  serves  to  connect  tbe  left 
pulmonary  artery  to  the  concavity  of  the  arch  of  the  aorta. 

Of  the  vmbilical  or  hifpoga-tiric  artcriea,  the  portion  oontinaod  on  to  the  btaddff 
from  the  trunk  of  the  corresponding  internal  iliac  remains  pervious,  as  lh«  i 
rior  vesical  artery ;  and  the  part  between  the  fundus  of  the  bladder  and 
umbilicus  becomes  oblitcratcci  between  the  second  and  fifth  days  after    ' 
and  forms  the  anterior  true  ligament  of  the  bladder. 

The  umbilical  vein  and  dtictus  vsnngiia  become  completely  obliterated  bMiron 
the  second  and  fifth  days  afler  birth,  and  ollitnalely  dwindle  U»  Obroua  oonb; 
the  former  becoming  the  round  ligament  of  the  liver,  the  ]att«r,  the  ftbrouscoi^ 
which,  in  the  odolt,  may  be  traced  along  the  fissure  of  the  dtu^us  venotstu. 


Organs  of  Yoice  and  Respiration. 


Thk  Lartsx 

Ths  Larynx  is  the  or^n  of  voice,  placed  at  tlie  upper  part  of  the  air- passage. 
It  is  situated  between  the  tmchea  and  ba»c  of  the  tungue,  at  the  upper  and  fore 
p&Tt  of  the  neck,  where  it  forms  a  considerable  projection  in  the  middle  line. 
On  either  side  of  it  lie  the  great  ves.seUof  the  neck ;  behind,  it  forms  part  of 
the  boundary  of  the  pharynx,  and  is  covered  by  the  mucous  membriinu  lining 
that  cavity. 

The  larynx  is  narrow  and  cylindrical  below,  but  broad  above,  where  it  pro- 
eents  the  form  of  a  triangular  box,  flatloned  behind  and  at  the  aidoi,  whilst  in 
front  it  is  boiindefl  by  a  prominent  vertical  ridge.  It  is  composed  of  carti- 
lages, which  are  connected  together  by  ligaments  and  moved  by  uumeroua  mus- 
cles; the  interior  is  lined  by  mucous  membrane,  and  supplied  with  vessels  and 
Eerves. 

The  Gartili^ea  of  the  larynx  ara  nine  ia  numlicr,  tliroo  singlo,  and  thrco 
pairs  :— 


Two  Arytenoid. 

Two  CornicLiIa  Lnryngis. 

Two  Cunuiform. 


Fig.  422.— Side  View  of  ihc  Thyroid 
und  Cricoid  (^urlilagu. 
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Thyroid. 
Cricoid. 

Epiglottis. 

I  The  Thyroid  (sipnt,  a  *Ai>W)  is  the  largest "caniloM  oF  the  Inrjnx.  It  consists 
of  two  lateral  Inmellin  or  ala),  uuiicd  at  an  auutc  angle  in  fVont,  funning  a  vertical 
projection  in  tlie  middle  line,  which  is  promi- 
nent above,  and  called  the  pomum  Adami.  This 
projection  is  subcutaneous,  inoro  distinct  iu  tho 
mate  than  in  tho  female,  and  occasionally  sepa- 
rate from  the  integument  by  a  buriia  muco:ut. 

Each  lamella  is  ({uadrilatoral  in  form.  Its 
ottt^r  suy/oM  presents  an  obliqno  ridge,  which 
passes  downward:}  aud  forwards  from  a  tubercle, 
situated  near  the  root  of  the  superior  cornu. 
This  ridge  gives  attachment  to  the  Slerno-thy- 
roid  and  Thyro-hyoid  muscle;^;  iho  ]>orcion  of 
cartilage  included  between  it  and  the  posterior 
border,  to  part  of  the  Inferior  Constrictor 
muscle. 

The  inner  autfaee  of  each  ala  is  smooth,  con- 
cave, and  covered  by  mucous  membrane  above 
and  behind  ;  but  in  front,  in  the  receding  anglo 
formed  by  their  junction,  isatiacbed  the  epiglot- 
tis, the  true  and  false  ehordio  vociiles,  the  Thyro- 
arytenoid, and  Thyro-epiglottidean  muscles. 

The  upper  border  of  the  thyroid  cartilage  is 
deeply  notched  in  tlie  middle  line  immediately 
above  the  pomum  Adami,  whilst  on  either  si^ 
it  is  slightly  concave.  This  border  givej^  attach- 
ment throughout  its  whole  extent  to  tho  thyro- 
hyoid membrane. 

The  bwer  border  is  connected  to  the  cricoid  cartilage,  in  the  median  line,  by 
the  urico-thyroid  niombrone;  and,  on  each  side,  by  the  Cricothyroid  mu.^cle. 
^L         49  760 
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Pig.  433.— llio  CartOwtea  of  tbe  Iatjux. 

Pojitorii^r  View, 


r*iOi^TTII 


TMTXOID 


a*m'a^tt  lamfti 


The  jwsUrior  borxItr«,  thick  and  rounded,  terminate,  above,  in  tbe  sdpenor 
oornua;  and,  below,  iu  the  iurerlor  ix>rnua.  The  iwo  Hiinerior  cornua  arc*  long 
and  narrow,  directed  backwards,  upwanla,  and  inwards;  and  l«rminaie  in  a 
conical  cxtrcmLty^  which  gives  attachment  to  tbe  th^ro-h^'oid  Iii:arneni.    IIm 

two  inrerior  cornua  are  short  aad 
tltick  ;  they  pa*s  forw-irds  and  'a. 
wards,  ami  present,  un  itieir  inaer 
surfaces,  a  small,  oval,  anicuUr 
facet  for  articulation  with  tbenilo 
of  the  cricoid  cartilage.  Tbepoi- 
terior  border  rwieives  the  iojertifli 
of  the  Stylo-pharyngeus  and  Ptr 
latopharyngeus  muscles  on  eich 
side.  _ 

The  Oneoid  Chrlilafft  \s  no 
from   its  rosemblance  to  a 
ring  («p.»ot,  a  ring).    It  ia 
but  llii<.-ker  and  stronKer  than 
thyroid   cartilage,   and  forms    _ 
lower  and  back  part  of  the  cart^ 
of  the  larynx. 

It«  anterior  half  is  narrow,  con- 
vex, afibrding  attachment  iu  itfXA 
and  nt  the  sides  to  the  Crieo-thr- 
roid  nnificles,  and,  behind  iho»e,to 
part  of  the  luferior  Conrfrictor. 

Ila  jxaterior  half  ia  very  broad, 
both  from  ude  to  side  and  from 
above  downwards;-  it  presenu  b 
the  middle  line  a  vertical  ridgotbr 
the  attachment  of  the  lougitodiaal, 
fibres  of  the  oeMphagns;  and^^H 
either  side  a  broad  depreasioa*H^ 
tbe    Crioo-arjtajDoideus   PoBlicu 
muscle. 

At  the  point  of  junction  of  lh» 
two  halves  of  the  cartilage  oa 
cither  side,  is  a  small  round  ele- 
vation, for  articulation  with  ibe 
inferior  oorau  of  the  thyrcud  ctfti- 
lage. 

The  hwtT  border  of  the  erioon 
cartilage  is  horizontal,  and  ooB- 
nected  to  the  upper  ring  of  the 
trachea  bj  fibrous  membrane. 
Its  «/)/«!•  harder  \k  directed  eV 
liquely  upwards  and  backwards,  owing  to  tbe  great  depth  of  its  posterior  wr 
face.  It  gives  altachmeut,  in  front,  to  the  cricothyroid  membrane;  at  ihend« 
lo  part  of  the  same  membrane  and  to  the  lateral  Crico-.-irrtcnotd  muse)**;  be- 
hind, the  highest  point  of  the  upper  border  is  surmounted  on  each  side  br  > 
smooth  oval  surface,  for  articulation  with  the  arytenoid  cartilage.  Betveta 
the  articular  surfaces  is  a  alight  uotoh,  for  the  attachment  of  part  of  tbe  A17- 
iKuoidoua  muscle. 

The  inver  »urface  of  the  cricoid  cartilage  is  smooth,  and  lined  bjr  mneou 
membrane. 

The  Aryimoiil  Cartihffea  are  so  called  from  the  rcspmblanco  they  bear,  when 
approximated,  to  the  mouth  of  a  pitcher  (•■(vrnwa,  a  jiilcher).    They  are  two  ki 
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aumber,  and  situated  at  the  upper  border  of  the  cricoid  cartilage,  at  the  back 
of  tUe  larynx.  Each  cnrtiluge  is  pyratnidul  in  form,  and  prusents  for  cxaiuiua- 
tion  tbree  surfaces,  a  base,  anil  an  apex. 

Th«  posterior  sur/uce  is  triangular,  smootli,  concave,  and  lodges  part  of  the 
Arytenoid  muscle. 

The  anterior  surface,  somewhat  convex  and  rough,  gives  attachment  to  the 
Tbyro-aryteuuid  mudcle,  and  to  the  (hUq  vocal  cord. 

The  mfcrrirt?  sar/aee  ifi  narrow,  smooth,  and  flattcnwl,  covered  by  mucous  mem- 
brane, and  MeA  almost  in  appoitition  with  the  cartilage  of  tho  opposite  aide. 

The  lose  of  each  cartilage  is  broad,  and  pruseuts  a  concave  umooth  surface, 
for  articulation  witli  tlio  cricoid  cJirtilage.  Of  its  three  angles,  the  external  ia 
fihort,  rounded,  and  prominent,  receiving  the  initcrtion  of  the  posterior  and 
lateral  Cricoarytenoid  rnu^ule^.  The  anterior  angle,  also  prominent,  but  more 
pointcfi,  gives  attachment  to  the  true  vocul  cord. 

The  apex  of  each  cartilage  is  pointed,  curved  backwards  and  inwards,  and 
surmounted  by  a  small  uonieal-shaped,  cartilaginous  nodule,  eorniailnm  Utrynait 
(cartilage  of  Snntorini).  This  curtilage  is  sometimes  united  to  the  arytenoid, 
and  serves  to  prolong  it  backwards  and  inwards.  To  it  is  attached  the  aryleuo- 
epiglottidean  Ibid. 

The  cuneiform  caHilarfes  (cartilages  of  "Wrisberg)  are  two  small,  elongated, 
cartilaginous  bo^lies,  placed  one  on  each  side,  in  the  fold  of  mucous  mc-mbrane 
which  extends  from  the  apex  of  the  urytenoid  cartilage  to  the  side  of  the 
Apiglottis  {anj^nn-'SpigtoUidean  foki)\  they  give  rise  to  small  whitish  elevations 
^  the  inuer  surface  of  the  mucous  membraue,  Just  iu  front  of  the  aryteuoid 
cartilages. 

The  cpighttia  is  a  thin  lamella  of  fibro-cartilagc,  of  a  yellowish  color,  .shaped 
like  a  leaf,  atid  placed  behind  the  tongue  iu  front  of  thu  superior  opening  of  the 
hirynx.  IJuriog  reapiration,  its  direction  is  vcriitially  upwards,  ild  free  ex- 
tremity curving  forwards  towards  the  base  of  the  tongue;  but  when  the  larynx 
is  drawn  up  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried 
downwards  and  backwards,  so  as  to  completely  close  the  opening  of  the 
larynx.  It.s  free  e^ntremity  is  broad  and  rounded;  its  atlacliod  end  is  long  and 
narrow,  and  connected  to  the  receding  angle  between  the  two  alio  of  the  thy. 
roid  cartilage,  just  below  the  median  not«h,  by  a  long,  narrow,  ligamentous 
band,  the  tht/ro-epi'jl'fUic  h'^famaU.  It  is  also  connected  to  the  posterior  surface 
of  the  body  of  the  hyoid  bone,  by  an  elastic  ligamentous  band,  the  hyo-epigloUic 

Its  anterior  or  lingwtl  surface  is  curved  forwards  towards  the  tongue,  and 
covered  by  mucous  membrane,  which  li  reflected  on  to  the  sides  and  base  of  the 
organ,  forming  a  median  and  two  lateral  folds,  the  ^loaso-cpightttdean  Uyamenta. 

Ila  poHerior  or  Uiryn'jeal  rurfaea  is  smooth,  concave  from  side  to  aide,  convex 
from  above  downwiird.s,  and  covered  by  mucous  membrane;  when  this  is 
removed,  the  surface  of  the  cartilage  is  seen  to  bo  studded  with  a  number  of 
itmall  mucous  glands,  whteh  are  lodged  in  little  pita  upon  its  surface.  To  ita 
sides  the  aryteno-epiglottidean  folds  are  attached. 

Strvxinre.  I'he  epiglottis,  cuneiform  cartilages,  and  cornicula  laryngis  are 
comjwsed  of  yellow  cartilage,  tvhich  shows  little  tendency  to  ossification;  but 
the  other  cartilages  resemble  in  structure  the  costal  curtilages,  becoming  more 
or  less  ossiOed  in  old  age. 

Ligaments  of  Ot/t  larijnx.  Tho  ligaments  of  the  larynx  are  extrinsic,  i.  e.,  th09« 
connecting  the  thyroid  cartilage  with  the  os  hyoides;  and  intrituicj  those  which 
connect  the  several  curtilaginous  segments  to  each  other. 

The  ligaments  connecting  the  thyroid  cartilage  with  the  os  hyoides  are  three 
in  number;  the  thyro-byoid  membrane,  and  the  two  lateral  tuyro-hyoid  jiga* 
ments. 

Tlie  Oiyro-hjftid mcmhrane  is  a  bro.id,  fibro-elasllc,  membranous  layer,  attached 
below  to  the  upper  border  of  the  thyroid  cartilage,  and  above  to  the  upper 
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irfacc  of  the  hyoid  bone:  being  separated  rrom  th« 


border  of  ibe  inner 

riorsurfaceof  the  h^oid  bone  by  a  synovial  bursa.  It  is  thicker  in  tliemiddlfl 
line  than  at  citlicr  side,  in  which  situation  it  is  pieroed  by  the  saperior  larjrt. 
geftl  vesacU  and  nerve. 

The  two  lateral  thyro-hyoid  liyamenti  are  rounded,  elastic  cords,  which  ihk) 
between  the  saperior  cornnn  of  the  thyroid  enrtilagc  and  the  extremitiei  of  lb« 
greater  cornua  of  the  hyoid  bono.  A  small  cartilaginous  nodule  {oarUhjt 
iriticea),  sometimes  bony,  is  found  in  each. 

The  Hguinetita  connecting  tlie  thyroid  cartilage  to  the  cricoid  are  mlse  three 
in  number;  the  cnoo-thyroid  membrane,  and  the  capeulnr  ligaments  and  iya»- 
vial  membrane. 

The  erio-thyroid  membrane  is  composed  mainly  of  yellow  elastic  tissue.  Iitt 
of  triangular  shape;  thick  in  frout,  where  it  connects  together  the  contiguou 
margins  of  the  thyroid  and  cricoid  oartilagea;  thinner  at  each  side,  where  it 
extends  from  the  superior  bonier  of  the  orieoid  cartilage,  to  the  inferior  jnwya 
of  the  true  vocal  cords,  with  which  it  is  closely  united  in  frout. 

The  anterior  portion  of  the  crioo-tliyroid  membrane  is  convex,  concealed  oo 
each  aide  by  the  Crico-thyroid  muscle,  subcutancons  in  the  middle  liiM,  Aod 
crossfid  horizontally  by  a  suiull  anastomotic  arterial  arch,  furmeU  by  the  June- 
tion  of  the  two  crico-thyroid  arteries. 

The  lateral  portions  arc  Hncii  intcrnall)*  l>y  mncous  membrane,  and  coi 
by  the  lateral  Cricoarytenoid  and  Tliyro- arytenoid  muscles. 

A  rajviular  Uffavient  incloses  the  nrlioulation  uf  the  inferior  comu  or  ilu 
thyroid  with  the  orieoid  cartilage  on  each  side.  The  articulation  is  iinol  by 
synovial  rnunilrrane. 

The  ligiunciits  connecting-  the  arytenoid  cartilages  to  the  cricoid,  are  two 
thin  and  loose  capsular  ligaments  couuecting  togetfaer  the  articulatiug  surfiott 
lined  internally  by  synovial  mcrabraue,  and  strengthened  behind  by  a  strong 

posterior  orico-arvtenoid  hgi' 

Tig-  424.— The  Urynx  and  ai^Mcmt  parte,  as  taim        ^ent,  which  extends  from  ike 

^■^  '''''"^*'-  cricoid  to  the  inner  aud  b«k 

part  of  the  bajw  of  the  arjtfr 
nold  cartilage. 

The  ligaments  of  the  epiglot* 
tis  arc  the  hyo-epigloiiic.  the 
th3<'ro-cpigIottic,  ana  the  tbrM 
glos&o-vpJKlottic  folds  of  mi- 
COU3  niembraua  whicb  eoooRt 
the  epiglottis  to  the  sides  and 
base  of  the  tongue.  The  latter 
have  been  already  daeonbed. 

The  hf{0-etiiglottic  UgamaU  11 
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an  clostio  fibrous  band,  whiefa 
extends  from  the  antenor  sur- 


face of  the  epiglottis,  near  its 

^O]  '   'ir^^^C'  [  of  the  body  or  the  hyoid  boM- 

is  n  long,  slender,  .'      '       .nl, 
whicb  connects  the  opex  of  the  epiglottis  with  the  receding  aiigle  oi  vid 

cartilage,  immediately  beneath  the  median  notch,  above  the  attachmeoi  of  the 
vocal  cords. 

Interior  of  the  Ittryrix.  The  superior  aperture  of  the  larynx  (Fig.  424)  it  • 
triangnlar  or  cordiform  opening,  wide  in  front,  narrow  behind,  and  slopiog 
obliquely  downwards  and  backwards.  It  is  bounded  in  front  by  the  opigloitb; 
behind,  by  the  apices  of  the  arytenoid  cartilages,  and  the  cornicula  Mrrogi*; 
and  laterally,  by  a  fold  of  mucous  membrane,  inclosing  ligameatoaa  and  zooa- 
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Fiff,  425.— Vertical  SpciIob  or  tb«  U- 
rj-BZ  and  Upper  part  ot  ihe  Tracbeo. 


cular  fibres,  stretcbed  between  the  sides  of  the  epiglottis  and  the  apex  of  the 
arytenoid  cartilage;  these  are  the  nryteno-e|iigli)tti(k!aii  folds,  oti  the  margins 
of  which  the  cuneiform  cartilages  form  a  more  or  leas  dialiuct  vhitiab  promt- 
ueoce. 

The  eavitt/  of  ike  larynx  extends  from  the  aperture  behind  the  epiglottis  to 
the  lower  I>order  of  the  cricoid  cartilage.  It  i;*  divided  into  two  parts  by  the 
projection  inwards  of  the  vocal  cords,  and  Thyro-arytenoid  miiacles;  between 
the  two  corda  is  a  long  and  narrow  triangular  6&3ure  or  chink,  the  uhuts,  or 
rima  glutidis.  The  portion  of  the  cavity  of  the  larynx  above  the  glottis,  is 
broad  and  triangular  in  shape  above,  and  corresponds  to  the  interval  between 
the  aim  of  the  thyroid  cartilage;  the  portion  below  the  glottis  is  at  first  of  an 
elliptical,  and  lower  down  of  a  circular  form. 

The  fjhUis  {rima  (jlottidts)  la  the  interval  between  the  inferior,  or  true,  vocal 
cords.  The  two  superior  or  falsa  voiml  cords  are  placed  above  ihe  latter,  and 
are  formed  alnioxt  entirely  by  a  foldinu  inwards  of  the  mucous  membnine; 
whilst  the  two  inferior  or  true  vocal  cords  are  thick,  strong,  and  formed  partly 
by  mucous  membrane,  and  partly  by  ligamentous  fibres.  Between  the  true  and 
fal^  Tocnl  cords,  on  each  side,  is  an  oval  depression,  tbe  sinus,  or  venlricle  of 
th<.  lart/nx,  which  leads  u]>wards,  on  the  outer  side  of  the  superior  rooal  cord, 
into  a  cffiical  pouch  of  variable  size,  the  aaccthts  lar-i/ngitt. 

The  nmn  glotHdis  is  the  narrow  fissure  or  chink  between  the  inferior  or  true 
Tocal  cords.  It  is  the  narrowest  part  of  the  cavity  of  the  larynx,  and  corre- 
sponds to  the  lower  level  of  the  arytenoid 
cartilages.  Its  length,  in  the  male,  meu!«urea 
Tflther  les3  than  an  inch,  its  breadth,  when 
diluted,  varying  at  its  widest  part  from  a 

ird  to  lialf  an  inch.  In  the  female,  iheso 
easuremcDts  arc  less  by  two  or  ihrco  lines. 
The  form  of  the  glottis  varies.  In  its  half- 
closed  condition,  it  is  a  narrow  fissure,  a  lit- 
tlu  enlarged  and  rounded  behind.  In  quiet 
breathing,  it  h  widely  open,  somewhat  tri- 
angular, the  base  of  the  triangle  directed 
backwards,  and  corresponding  to  the  space 
between  the  separated  arytenoid'  cartilages. 
In  forcible  esptration.  it  is  smaller  than  dur- 
ing inspiration.  When  sound  is  producetl, 
it  is  more  narrowed,  ihe  margins  of  the  ary- 
tenoid cartilages  being  brought  into  contact, 
and  the  edges  of  the  vocal  cords  approxi- 
mated and  made  parallel,  the  degree  of  ap- 
pro.\imii(iun  and  tension  corresponding  la 
the  height  of  the  note  produced.' 

The  superior  or /alsf  vik<iI  cords,  90  called 
because  they  »re  not  directly  concerned  in 
the  prodoction  of  the  voice,  are  two  folds  of 
mucons  membrane,  inclosing  a  delicate  nar* 
row  fibrous  band,  the  superior  Ihyro-aryttiioid 
hgamait.  This  ligament  consists  of  a  thin 
band  of  elastic  tissue,  attached  in  front  to 
the  angle  of  the  thyroid  cartilage  below  the 

epiglottis,  and  behind  to  the  anterior  surface  of  the  arytenoid  cartilage.     The 
lower  border  of  this  ligament,  inclosed  in   raucous  membrane,  forms  a  free 
cresccntio  margin,  which  constitutes  the  upper  boundary  of  the  ventricle  of  the 
Jaryox. 

>  On  the  shape  of  the  glottis  in  the  variont  ri^mlitioos  or  bn^ntMng  nod  ipi-aking.  lee  "Czcr* 
■ftk  on  ibe  Larynjuncope,"  tnkn^lxlcd  for  the  Xew  Sinlrnham  Stririt/. 
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The  inferior  or  true  voeat  eonls,  fw>  called  from  their  being  concerned  in  Cat 
production  of  sowud,  are  two  sirony  fibrous  bimda  [in/frior  tJtyroa/ytatoid  lij>i- 
meniJt),  covered  on  their  surfiiL'e  by  a  thin  layer  of  mucous  membrane.  Each 
ligament  consists  of  n  band  of  yellow  clastic  tissue,  attached  in  front  to  ih« 
depression  btstweeu  the  two  alto  of  the  thyroid  cartilage,  and  behind  to  the  anta- 
rior  nngli)  of  tlio  base  of  the  arytenoid.  Its  lower  border  is  continuoua  with 
the  thin  lateral  part  of  the  crico-ihvroid  membrane.  Ita  upper  border  fomu 
the  !(>wcr  boundiiry  of  the  veatriclo  uf  the  larynx.  Exteniallv,  the  Thyn- 
nrytamoidcus  muscle  lies  parallel  wkh  it.  It  u  covered  internally  by  mocoAi 
Jiwrnhrane,  which  is  extremely  thin,  and  closely  adherent  to  its  surface. 

The  trntfri^k  of  the  lart/7ix  is  an  oblong  fossa,  situated  between  iho  snperbr 
and  inferior  voeal  cords  on  each  side,  and  extending  nenrly  their  entire  lengiK 
This  fossa  is  bounded  above  by  the  free  cresoentic  edge  of  the  superior  vocal 
cord;  below,  by  the  atniiijhi  margin  of  the  true  vocal  cord;  externally,  by  iha 
corresponding  Thyro-aryiiBnoideus  muscle.  The  anterior  part  of  the  ventricl* 
leads  up  by  a  narrow  uiiening  into  a  oascal  pouch  of  mucous  membnuie  of 
variable  size,  called  the  iaryngml pnnch. 

The  uvxtthia  laryn'jis,  or  laryngeal  poach,  is  a  membranous  sac,  placed  fastTMn 
the  superior  vocal  cord  and  the  Inner  };urfnco  of  the  thyroid  canilage,  oecaaun- 
rally  cxicniliiig  m  far  as  its  upper  border;  it  is  conical  in  form,  and  curved 
alightly  baukward-s  like  a  Phrygiau  cap.  On  the  surfaco  of  its  mucous  mem- 
braue  aro  tlio  openings  Of  sixty  oi-  seventy  small  follicular  glands,  which  «re 
lodged  in  the  submucous  areolar  tissue.  This  snc  is  inclosed  in  a  fibrous  cnpeale, 
continuous  below  with  the  superior  thy ro- arytenoid  ligament;  its  laryngtal 
surface  is  covered  by  the  Aryta'iio-epiglotlideus  Inferior  inusclo  {Oimprraair 
SokhU  Laryn^t^  IliUon);  whiUt  its  exterior  is  covered  by  the  Thyro-opiglot- 
tidcus  muscle.  These  muscles  compress  the  sacculus  laryngia,  and  discbutre 
the  secretion  it  contains  upon  the  obordo)  Tocules,  the  surface  of  which  it  id 
intended  to  liibricaLc. 

Affisclfii.  The  intrrnsic  muscles  of  the  larynx  are  eight  in  number;  fiv*  of 
which  are  the  muscles  of  the  chorda;  vocales  and  rima  glottidis;  three  areoOB- 
nected  with  the  epiglottis. 

The  five  muscles  of  the  chordro  vocales  and  rima  glottidis  are  the 


Cri  co-thyroid. 

Crico  aryta'noideus  roslicua. 
Cricoaryttcnoideus  Lateralis. 


Arytsenoideas. 
Thyro-ary  UoQO  idcQs. 


The  Crico-lhyroi'l  ts  triangular  in  form,  and  situated  at  the  fore  part  and 
of  the  cricoid  cartilage.  It  arises  from  the  front  and  lateral  part  of  the  cricoid 
cartilage:  its  fibres  diverge,  passing  obliquely  upwards  and  outwards,  to  be 
inserted  into  the  lower  anil  inner  borders  of  the  thyroid  cartilage,  from  near  the 
median  line  in  front,  as  far  back  as  the  inferior  cornu. 

The  inner  borders  of  these  two  muscles  are  separated  iti  the  middle  line  by  a 
triangular  interval,  occupied  by  the  crico-thyroid  membrane. 

The  Criai'anjia^noitleut  Posticus  arises  from  the  broad  depression  ocoupj 
each  lateral  half  of  the  posterior  surface  of  the  cricoid  cartilage;  its  fibres 
upwards  and  outwards,  and  converge  to  bo  inserted  into  the  oulcr  angle  of 
base  of  the  arytenoid  cartilage.     The  upper  iibres  are  nearly  horizontal,  the 
middle  oblique,  and  the  lower  almost  vertical.' 

■  Vr.  McrkrI  of  Lclpaic  has  lately  i]c.4rnK<^il  a  mtidcnlar  slip  ■nhich  CKcaHtoaally  exttodt  !>*• 
twii-n  ihc  oiiiLT  bonier  of  llio  po»teriur  Kurravv  of  ibv  cricoid  c&iiiln^^'.  and  the  nMierior  tmfii 
of  tlio  iiiffHor  <-orii>t  of  Ibo  ihyroid ;  Ihis  li?  ctAU  the  "  MaarnluH  Kpnlitnincoioeiui.''  It  tf  ool 
rnnnd  ia  vvvrjrlur^uiL.  and  wlicu  prv-nt'ot  cst8t»  nsuallv  unlyoa  one  ludc,  but  U  occaAilMu^f  (cmiJ 
oti  l>ut)i  aidPA.  Mr.  Turner  [Rtlinhtirgh  MriUrul  JiiumnI,  Ffl>.  XtAO]  tilalM  that  il  it  Kossd  m 
nbnnt  ujn'  cHst?  iu  fivp.  Its  uciion  is  tii  fix  the  lower  horn  ur  thv  thyruid  eartiU^  twekwsri* 
and  diiwEiwMrd^,  <ip|MMing|  in  miihi-  mi-ii»nn>  Ih^  part  of  the  cricu-lbjiroid  matcle,  which  it  egfr 
Dcctrd  10  ib(.>  KDlcnor  margin  of  the  horn. 
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Fijf.  42fi.— Mosclen  of  Larynx.     Side  View, 
Bight  Ala  of  'niyroul  Curlilufc  removed. 
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Criiyf  anfttennuktuf  Kai'-rah'a  is  smaller  than  the  preceding,  anil  of  an 
^  form,  it  arises  from  the  upper  border  of  the  side  of  the  cricoid  carti- 
lage, and,  passing  obliquely  upwards  and  backwards,  is  inserted  into  tbe  outer 
aogie  of  the  base  of  the  arytenoid  oartikge,  in  from  of  the  preceding  nmscle. 

The  Thyro-arytaenoideM  is  a  broad,  fiat  muscle,  which  lies  parallel  with  tbe 
outer  side  of  the  true  vocal  cord.  It 
arises  in  front  from  the  lower  half  of  tlie 
receding  angle  of  tbo  thyroid  cartilage, 
and  from  the  crico- thyroid  membrane. 
\\A  fibres  pass  horizontally  "backwards 
and  outwartl.s  to  bo  insorted  into  tbe 
base  and  anterior  surface  of  the  arytenoid 
cartilaiie.  This  muscle  consists  of  two 
fasciculi.  The  in/t^iiyr,  the  thicker,  is 
ia3erte<1  into  the  anterior  angle  of  the 
base  of  the  arytenoid  cartilage,  and  into 
the  adjacent  portion  of  ita  anterior  sur- 
face; it  lips  parallel  with  the  true  vocal 
cord,  to  which  it  is  occasionally  adherent. 
Tlie  superior  faaciculua,  the  thinner,  is 
inserted  into  the  anterior  surface  and 
outer  border  of  the  arytenoid  cartilage 
above  the  i)rcccding  fibres;  it  lies  on  the 
outer  side  of  thouiccuius  larvngi.*;,  immo- 
diately  beneath  its  mucous  lining. 

The  Aryljenoidetta  is  a  single  inuacle, 
filling  up  the  posterior  concave  surface 
of  tbe  arytenoid  cartilages.  It  arises 
from  the  posterior  surlaco  and  outer 
border  of  one  arytenoid  imrtilage,  and  is 
inserted  into  the  corresponding  parts  of 
the  opposite  cartilage.  It  consists  of 
three  planes  of  fibres:  two  oblique,  and 
one  transverse.  The  ohUqm  fibres,  the 
mo.it  superficial,  form  two  fasciculi,  which, 
pass  from  the  base  of  one  cartilage  to 
(be  apex  of  the  opposite  one.  The 
transveras  fibres^  the  deepeat  and  most 
numerous,  paaa  transversely  across  be- 
tween the  two  cartilages;  bcnco  the 
Arytienoidoiis  was  formerly  considered 
as  several  muscles,  under  tlio  names  of 
troTuversi  and  ohli'iHt.  A  few  of  the 
oblique  fibresare  occasionally  continued 
round  the  outer  margin  of  the  cartilage, 
ami  blend  with  tbe  Thy ro- arytenoid  or 
the  Arytotno-epiglottideus  muscle. 

Tbe  muscles  of  the  epiglottis  arc,  the 

IThyro-epigloltideus. 
Arytieno-epiglottideus  Superior. 
Arytseno-epiglottidous  Inferior. 
he  Tht/n>.epigl}ltiJetM   is  a  delicate 
ioulus,  which  nrifles  from  the  inner 
surface  of  the  thyroid  cartilage,  just  ex- 
ternal to  tbe  oriii^in  of  the  Thyro-aryte- 
loid  muscle,  and  spreading  out  upon  the 


c^t. 


Ftg.  427. — laterior  of  thu  Larrax.  ecca 
frtitn  ubuve.      (KcilArgi-d.) 
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outer  Rurfaoc  of  the  flncculus  laryngin,  some  of  its  flbres  are  lost  in  tbcanrlf 
epiglottidcan  fold,  wliiUt  others  are  coutiuucd  forwards  to  the  margin  of 
e|jigloltis  iDtpressor  EpighiUidis). 

The  Aryi«7io-epi(jloUi({em Superior  QonsAsXAoi  A  fuwdelicatoinascular  fatcienti, 
which  arise  from  the  apex  of  the  arytenoid  cartilage,  and  Ueconno  losl  io  ilie 
fold  of  raucous  membrane  extending  between  the  arytenoid  cartilage  andiide 
of  the  epiglottis  {aryietvi-rpighuidean  foUU), 

The  Arylieno-tjii'jhUid'^us  Inferior  (Compressor  Sacc^tU  Laryngis,  Hilton)  artMS 
from  the  arytenoid  cnrtilagc,  jui^i  above  the  attaclimcnt  of  tho  tiujierior  vocal 
cord;  passing  forwards  and  upwards,  it  spreads  out  upon  tlic  inner  and  nppcr 
part  of  the  sacculus  lar^ujns,  an<l  is  iusurted,  by  abroad  attauhiiieot,  idIuUm 
margin  of  the  epiglottis.  This  muscle  is  eeparaiod  from  the  preceding  by  an 
indistinct  areolar  interval. 

Actions.  In  considering  tho  action  of  the  muscles  of  the  laryn:c,  they  uuj 
be  conveniently  dividcil  into  two  groups,  viz:  1.  Those  which  open  anddoao 
the  glottis.    2.  Those  which  regulate  toe  degree  of  tension  of  tho  vocal  conk 

1.  The  muscles  which  open  the  glottis  are  the  Crioo-nrytEenoidei  Poetid ;  lul 
those  which  close  it,  are  the  Arytrenoideus,  nnd  the  Crico-arytionoidei  Laicrilcs. 
2.  The  muscles  which  regulate  the  tension  of  the  vocal  cords  are,  the  Cfiti> 
thyroidei,  which  tense  and  elongate  them;  and  tlie  Thyro-arytasuoidei,  whicli 
relax  and  shorten  them.  The  Thyro-epiglottideus  is  a  dcpreawr  of  the  epiglottij, 
and  the  Arytaino-epiglottidei  constrict  the  superior  aperture  of  lh»  Itr/ui, 
compress  the  aacculi  laryngis,  and  empty  them  of  their  contents. 

Th«  Cricn^rtitttnuidti  puiJiii  separate  llie  chordie  TOCklea,  and,  confteqaeDlly,  oprt  Ike 
plnliis,  by  ruumo^  tbt.'  baue  of  ibi;  aryu-uuid  cftrtiUgvs  oulwanla  ani  bftokwiinl*) ;  bd  ifaki  ibfir 
unlvrior  uiigleii,  and  lli«  Jijtuiiicntit  utUicbvd  to  tbem.  become  widely  separmled,  the  ?oc*l  nait, 
al  tha  eamc  lime,  bein^  made  tense. 

Thf  Cric'KirylvntimUi  Jjoiemlrg  clote  tbe  glottix,  \yj  rotating  lb«  bftac  of  the  arylciuiM  cftfi^ 
\b)K*  iunrds,  iio  u  to  Approximikte  their  oDtorior  nnitl^. 

Tbe  Arifttaioideus  mmrle  npproximaleB  tho  arytvooid  carlilagve,  and  Ibiu  clmcf  tit«t>|Niit{ 
of  tho  glottis,  eipecially  kt  iU  bnck  {mrt. 

Tbe  Crico4htfruiiI  tnusc/n  produce  teasioD  acd  eloDgatioo  of  the  vocal  corda.  by  dnviM 
duwn  th*  thyroid  oiirtikgv  orrir  thn  cricoid, 

Tbp  Thyrr>-arifiirn(,i<i<n  jnuada  draw  the  arrlcnnid  carliliifes.  together  with  the  ptrtvftkl 
cricoid  lu  which  Ibcy  arv  uunncctcd,  forwurds  townrds  the  thyroid,  Mid  thus  ithorlm  anl  rriu 
tbe  vocal  cords. 

The  'i'httri>-rpifjli'(lui''t  depn-in*  the  opi^lotlin,  ftad*  aMiftt  tn  compreMJOfr  th«  Mcrali  lomiv. 
Tho  Arylimn-opielol.tideii.'i  Superior  <!ouiitrict6  tlic  auperinr  aperture  of  the  Uryai.  wb^s  iv  i 
drawn  unwiirdx,  oliirioK  deplatition,  rdiI  \he  npcaing  c)o»rd  tiy  th«  epiglottis.  Tfav  AqI**^ 
cpi);Iotti(leiis  Inferior,  together  with  aome  fibrea  of  the  Tbyf o^yUBDOJOM.  conpww  the  iiuiiti 
laxyugis. 

The  Afueous  ifcmhrana  of  the  Lart/nx  is  continuous,  above,  with  that  liDiDg 
the  mouth  and  ^.iharynx,  and  is  prolonged  through  the  trachea  and  bronchi  into 
the  lungs.  It  lines  both  i^iirfnces  of  the  epiglottis,  to  which  it  is  closely  adbt- 
rent,  nnd  forms  the  arytcno-cpiglottidean  folds,  which  encircle  the  MperiCf 
aperture  of  the  larynx.  It  lines  the  whole  of  the  cavity  of  the  larynx;  foron 
l>v  its  reduplication,  the  chief  part  of  the  superior,  or  false,  vocal  cord;  ind. 
from  the  ventricle,  is  continued  into  the  saccniua  laryngis.  It  is  then  rrflwtfd 
over  the  true  vocal  cord.>',  where  it  is  thin,  and  very  intimately  adherent;  (>:>ven 
the  inner  surface  of  the  crico-thyroid  membrane,  and  cricoid  cartilage;  aodii 
ultimately  continuous  with  the  lining  membrane  of  tho  trachea.  It  is  oorend 
with  columnar  ciliated  epithelium,  below  the  superior  vocal  cord ;  bat,  abon 
this  point,  the  cilia;  are  found  only  in  front,  as  high  as  the  middle  of  tiM 
epiglottis.     In  the  re.H  of  its  extent,  the  epithelium  is  of  tbe  nqnamoua  roriety. 

GlamU.  The  mucous  raemhmne  of  the  larvnx  is  furniahod  with  nnmeroia 
muciparous  glands,  the  orifices  of  wliicb  are  found  in  nearly  every  part:  tlMj 
are  very  nuraerou:)  upon  tho  epiglottic,  being  lodged  in  little  pita  in  its  sab- 
siitncc;  they  are  altto  found  in  largo  numbers  along  the  posterior  margin  of  tbe 
aryteiio-epiglottidcan  fold,  in  front  of  the  arytenoid  cartilages,  where  tbvy  Aft 
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termed  the  anjtenoi'-I  glarvis.     They  exist  aim  in  large  numbers  upon  the  inner 
surface  of  the  sacculus  laryngis.     None  arc  found  on  the  vocal  cords. 

Vtis^U  and  Nervea.  The  aWeriM  of  the  larynx  are  the  luryugeal  branches 
derived  from  the  superior  and  inferior  thyroid.  The  veins  empty  themselves 
into  the  superior,  middle,  and  inferior  thyroid  veins.  The  lympiiatica  terminate 
JD  the  deep  cervical  glands.  The  nerves  are  the  superior  laryngeal,  and  the  in- 
ferior or  recurrent  laryngeal  branches  of  the  ptieumogajitrio  nerves,  joined  by 
filaments  from  the  sympathetic.  The  superior  laryueeal  nerves  supply  the 
BiQcoua  membrane  of  the  laryns,  and  the  Crieo-thyroid  muscles.  The  inferior 
laryngcitl  nerves  supply  the  remaining  muscles.  The  Arytenoid  muscle  is 
supplied  by  both  nerves. 


» 


The  Trachea.    (Pig.  428). 

The  Trachea,  or  air-lube,  is  a  cartilaginous  and  membranous  cylindrical  tube, 
WtftgnffI    posteriorly,  which  cxtntids  from  ibo  lower  part  of  the  larynx,  on  a 

FlfT.  42S.— Front  View  of  CiLHfliipea  of  LaijUi  the  Trachetuid  Broaclu. 


level  with  the  fifth  cervical  vertebra,  to  opposite  the  third  dorsal,  where  it 
divides  into  the  two  bronchi,  one  for  each  lung.    The  trachea  inessures  about 
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Mur  inclies  and  a  lialf  in  length  ;  its  diameter,  from  side  to  sido,  is  1 
quartern  uf  uu  iucb  to  aa  iitub,  beiug  always  grcaivr  in  the  uml«  1 
female. 

Relatiom,  The  anterior  eurfacc  of  the  trachea  is  convex,  and  corered,  m  At 
nexik,  from  above  downwards,  b^  the  ialiimus  of  the  thyroid  gUnd,  the  iorerior 
thyroid  veins,  the  arteria  thyroidea  ima  (when  that  vessel  exista),  the  Steratf 
hyoid  and  Stenio-thyroid  musules,  the  cervical  faecia  (iu  the  interval  hetwevo 
those  rousolea),  and,  mi>re  supcrticialtv,  by  the  anastomosing  bmnebcs  between 
the  anterior  jugular  veins  ;  n»  tht  thiirax,  it  is  covered  from  before  baclnnrb 
by  the  first  piece  of  the  sternum,  the  remains  of  the  thymus  glasd.  the  aroh  of 
the  aorta,  the  innominate  and  lufi  carotid  arteries,  and  the  deep  oardiao  plein^ 
It  lies  upon  the  gesophagus.  xvhich  Is  directed  to  the  left,  near  the  arch  of  tU 
aorta;  laterally,  in  thf  ttecX;  it  la  in  relation  with  the  common  carotid  nrteriw^ 
the  lateral  lobca  of  the  thyroid  gland,  the  inferior  thyroid  arteries,  and  recur 
renl  laryngeal  nerves ;  and,  in  l/ie  thorax,  it  lies  iu  the  interspace  betweeQ  lb* 
plenrie,  having  the  pncumogaatric  nerve  on  each  side  of  it. 

The  liitjhi  Bronchus,  wider,  shorter,  and  more  horizontal  in  direction  than  ttw 
left,  is  about  an  inch  in  length,  and  euten>  the  right  luug,  opposite  tlie  fourth 
dorsal  vertebra.  The  vena  azygos  arches  over  it,  from  behind  ;  and  tho  rigU 
pulmonary  artery  lies  below,  and  then  in  front  of  it. 

The  Left  Jironchtis  is  emailer,  more  oblique,  and  longer  than  the  right,  beiog 
nearly  two  inches  in  length.    It  enters  the  root  of  the  left  lung,  opposite  the 
6[\b  dorsal  vertebra,  about  an  inch  lower  thnn  the  right  broncLus,     It  croM^^ 
in  front  of  the  a-sopha4:;us,  the  thoracic  duct,  and  the  descending  aorta;  [W'fl^l 
beneath  the  arch  of  the  aorta,  and  has  the  left  pulmonary  artery  lying  at  fini^ 

above,  and  then  in  front  of  it.  If  s 
transverse  section  is  made  aeroati  tlii 
trachea,  a  short  distance  above  itii  point 
of  bifurcation,  and  a  bird's  eve  ric* 
^^*f  taken  of  its  interior  (Fig,  421*1,  the»q>- 

^H^k^  turn  placed  at  the  bottom  of  thetracbci 

|^2^nk^_g^||.      anil  separating  the  two  bronchi  will  U 
■  BlllUflJ)     ^^^  '**  occupy  the  left  of  the  wedion  line, 
^^MMJuBSml     "^  ^^  ^^*^^  shown  by  Mr.  Qoodall,  o( 
i^l^HHi^r        Dublin,  an  that  any  solid  body  dronpiat 
HB^^^^^^        if>^  tli«  trachea,  would  naturally  ve 'It- 
reeled  towards  the  right  bronchus,  tnl 
tliis  tcndenev  is  undoubtedly  aided  b/ 
the  larger  size  of  this  tube,  a.s  compared  with  its  fellow.    Tliis  fact  serve*  10 
explain  why  a  foreign  substance  in  the  trachea  generally  falls  into  the  hgU 
^bronchus. 

The  trachea  is  composed  of  imperfect  oarttlaginoufi  rings,  fibrous  mem 
muscular  fibres,  tongitiidiniil  yellow  elastic  fibrils,  mucous  membrane,  and  glai 
The  Cnr/iVagf^.*  vary  from  )>ixteen  to  twenty  in  numl>er;  each  fonns  nti 

Eerfect  ring,  which  surrourids  about  two-thirds  of  iho  cylinder  of  the  trad 
eing  imperfect  behind,  where  the  tube  is  completed  by  fibrous  membrane.  Tit* 
cartila-^es  are  placed  horizontally  above  each  other,  separated  by  narrow  mem- 
branous intervals.  They  measure  about  two  lines  in  depili,  and  half  a  lina  in 
thickness.  Their  outer  surface.')  arc  flattened,  but,  jniern.illy,  they  artr  conrei, 
from  being  thicker  in  the  middle  than  at  tbe  margins.  'J'hu  cartilages  are  con- 
nected together  at  their  mnr^uins,  by  an  elastic  fibrous  meinbrane,  vriiich  covers 
both  their  surface.^  :  and  in  tbe  space  between  their  extremities,  behind,  fonu 
a  distinct  layer.    The  peculiar  cartilages  are  the  first  and  tbe  lost. 

The^r*(  cartilage  is  broader  than  the  resi^  and  sometitoea  divided  at  one  end; 
it  is  connected  by  llbrons  membrane  with  the  lower  border  of  the  cricoid  car- 
tilage, wiih  whieh,  or  witb  the  succeeding  cartilage,  it  is  sometime!  blended. 
ThaJojit  caytilugt  is  thick  and  broud  iu  the  middle,  in  eonsequonce  of  its 


jiiFit  nbore  its  Bifitnalion.  with  a  bird's  tje 
riew  uf  tUe  inlprior. 
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border  being  pmlongod  downwards,  ood,  at  the  same  time,  curved  backwards, 
at  the  point  of  bifurcation  of  the  trachea.  It  terminates  on  each  side  in  an  im- 
perfecl  ring,  whitili  incloses  the  commencement  of  the  bronchi.  The  cartilage 
above  the  last  ia  somewhat  broader  tlian  the  rcat  ai  its  centre.  Two  or  more 
of  the  cartilages  often  unite,  partially  or  completely,  and  arc  sometimes  bifur- 
cated at  their  extremities.  They  are  highly  elastic,  and  seldom  ossify,  even  in 
advanced  life.  In  the  right  hronchus,  the  cartilages  vary  in  number  from  six 
to  eight;  in  the  left,  from  nine  to  twelve.  They  are  shorter  and  narrower  than 
those  oftlie  trachea. 

The  ^f^tJlruhy  Fibrfs  are  disposed  in  two  layers,  longitndinal  and  transverse. 
The  longitudinal  fibres  are  the  most  external,  and  arise  by  niiimte  tendons  from 
the  termination  of  the  tracheal  P4inilage.«,  and  from  the  fibroun  membrane. 

Tho  (ransvtrse  jihrts  (Trachcalis  muscle,  Todd  and  Bowman),  the  most  intcr- 
nol,  form  a  thin  layer,  which  extends  transversely  between  the  enda  of  the  car- 
tilages, at  the  posterior  part  of  the  trachea.  The  muscular  fibres  are  of  tho 
UDstriped  variety. 

The  Elastic  Fibres  are  situated  beneath  tho  mucous  membrane,  inclosing  the 
entire  cylinder  of  the  trachea;  they  are  most  abundant  at  '\\s  posterior  part, 
where  they  are  collected  into  longitudinal  bundles.  • 

T)ic  ifuotts  Membrane  lining  the  tuhe  is  covered  with  columnar  ciliated 
epithelium.  It  is  continuous  above  with  that  of  the  larynx,  and  below  with 
that  of  the  lungs. 

Tho  Tracheal  ff/nw/j  ore  found  in  great  abundance  at  the  posterior  part  of  the 
trachea.  They  are  small,  flattened,  o%"oid  bodies,  placed  between  the  fibrous 
and  muscular  coats,  each  furnished  with  an  excretory  dvict,  which  opens  oo  the 
surface  of  the  mucou:)  membrane.  Some  glands  of  smaller  size  are  also  found 
at  tho  sides  of  the  trachea,  between  the  layers  of  fibrous  tissue  connecting  the 
rings,  and  others  immetiiately  beneath  the  mucous  coat.  The  secretion  from 
these  glands  serves  to  lubricate  tho  inner  surface  of  tho  trachea. 

VeMtlo  and  Xcrves.  The  trachea  is  supplied  with  blood  by  the  inferior  thy- 
roid arteries.  The  veiits  terminate  in  the  thyroid  venous  plexus.  The  nen'es 
are  derived  from  the  pneumogastric  and  its  recurrent  branchei,  and  from  the 
sympathetic. 

Surriieal  Anatrmttf.    The  air-passagt  moy  he  oncnc6  in  three  dUTciTDt  sIluAtions:  throneh 

■Ito  cnco-lh>rui(l  Diviii))rutiv  {laryji^ot-miy),  lliruiii^li  (be  cricoiil  cnrlilii^  aD<l  upper  ring  of  the 

PKcbpa  [Ittn/itij'fJrarhf'ituniif).  or  ihrii*ij;b  ihc  irachoa  below  the  Ulhmua  of  the  thyrorJ  ^Inad 

{traekeotomy).    The  Etii(Ii.-iit  rhouliJ.  thvicforc,  cnrerull}'  uuusidor  the  relolive  sDulomy  ot  ibe 

air-tnbc  in  e^nch  oT  these  Nituatiunii. 

Bcnealh  ihv  iatc(;uiQvnt  uf  \\iv  luryngo-tniL-hetU  rvu-ioo.  on  eillier  biJc  of  the  medUiD  lioe,  an 

thv  two  uiitiTior  joruUir  veins.     Tlit'li-  .oiec  tiuil  pti.^ilioa  vary,  ibcrc  is  nonrly  alwavii  one.  ami 

iftBqn<>nUy  two:  at  iTic  lower  pari  nf  tbv  neck  ib'-y  Jivergo,  pa^Kinff  liem-ntb  tlic  ."iiorno-miistv)!!] 

iwiBrW.  iini)  are  rrvtiiieii I ty   conneclcd  by  u  IranHver^ti  (-ninmimieiitinff  liraiirh.     T^OM'   vriim 

nbaulil.if  pftfistlile.  alwiiy»<  bn  uvoiJud  id  uuy  upcralion  on  tbc  lurjox  or  Incbea.    If  cnl  tbronpb, 

consiiliTiifilc  hi-mnrrhaf^!  Hcctir*. 

Beneath  ibp  cervical  faeciii  are  tho  Sternohyoid  and  Rtemo-lhyroid  rouncleH.  tlic  conlignons 
edgea  of  the  rormer  bpinn  neur  the  mtMlmD  Iini>;  »n(I  beneath  tbv>!>e  mUMles  lb?  I'ollowJDf;  parU 
•re  met  with,  from  above  downwarda:  the  thyroid  earti1ajr«.  the  crico-thyroid  mcmbrune,  the 
cricoid  carlilajre,  the  Imrhem.  and  th«  ulbmos  of  Ibe  tliyr:>id  g^laod 

The  crii-o-lhyroid  npacu  iB  very  auperflclal.  nod  may  be  easily  felt  beneath  tbo  sktn  as  »  depreik 
rioa.  about  an  incb  Udow  the  pontum  Adumi ;  it  is.  eTO>«i>ed  truosvc-r^ely  by  a  smuU  artery,  the 
crico-lhvroid.  ihe  division  of  which  18  seiJotn  aceompflnicd  by  nny  troiildeminie  hemorrhage, 

TTie  isthnms  of  thp  thyroid  ^Inod  imHully  ercffvii  Ibe  weoDd'aiid  third  rinps  of  tbc  Iniebcn; 
aborc  it.  is  fonad  a  Inr^e  tran!>verfie  commnnicMiiiii;  branch  betw^r-n  tho  iiupenor  thyroid  veina. 
nod  the  isthmus  n  covered  bv  a  venooe  plexus.  furmL'd  helweea  ibe  tbyroid  vcine.  of  oppotilo 
sides.  On  tb«  sides  of  Ihe  loyroid  rland.  and  b«1ow  il.  tlie  v<-iiiN  coiw^rgt^  to  a  Ainp-le  tneilian 
T«Mci.  or  to  two  t ranks  which  de«ceDi)  alonjt  tbo  ini'dLan  line  of  the  frimt  of  the  trat-hea.  to  oppn 
into  tbc  ionominato  veins  by  vnlvod  orifices.  Id  the  infiint,  ih'i  tliyimis  jrhtiid  asn-uds  n  variitblo 
dtsUtnce  along  the  froat  of  Ibe  trncheu :  aod  the  iiiuouiinate  artery  oroirfctt  ibe  tiibo  oblinuclr  nt 
the  root  of  the  neck,  from  left  to  rtpht.  The  anterior  thyroidi-a  ima,  whi-n  that  vrttmd  exwi*, 
p«SMS  from  Mow  upwani*  atoDtf  Ih^  front  of  iho  iruL-hpii.  'TIw  upper  part  of  tho  trachea  lies 
comparativclf  soprrllcinl ;  bal  the  tower  part  pasM-s  oblit^uely  downwardu  nnd  burkwardn.  no  m 
teiM  deept7  pbcvd  belweeo  the  tiDrerging  irtvriio-iitastuid  miieehij.     In  the  child,  xhv  Iraehea 
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If  tiDRlkr,  more  dce]iW  placed,  and  more  movable  tbuu  in  iho  «dtil(.  la  fiit.  or  obort'iNM 
p«optv.  or  in  tho§e  id  wnoco  th«  idubcIca  or  ihc  neck  ^re  promincutly  developed,  the  tracbt*  ii 
more  di-euly  pUced  ihaa  in  the  oppoxiie  cuadiiba*. 

From  Lheso  obscrrstioos,  it  must  be  cvidcol  thtit  laiTupotom;  is  BaaiomicaU;  tb«  moct  fhnit 
opcmtioD.  can  moHt  rva<lily  be  ptrrormed,  aud  sliould  nlwuys  ■««  pn-f<?rrp(]  whfD  pBrtictkroN 
cumHUtiic«ji  do  nol  n-mli-r  llic  ujieratiuD  of  Iriiclx-utuiny  absolntely  uwrffnty.  Tbe  openAtmk 
perrunni'd  tlia.^:  The  bi^nd  bcin^r  tbrowu  buck  iiud  Mtudiid  bv  an  osaiitlitDt.  lh^  fiofrer  ia  puanl 
oviT  thi'  Front  oT  the  s«ck.  mid  ibv  crico-lliyroid  dt'[m-Hi>i<iD  fvU  for,  A  vcrticul  ii)rioit>B  u  tWn 
maile  Ihron^h  th^*  Akin,  in  thn  middle  linu  orcr  tbiA  njiol.  und  the  crico-tbjroid  memtinMii 
diruh-it  to  n  »ulfii.-ii;nt  exir'iit  to  nllvw  of  llio  introduction  of  a  laree  corred  tftbe.  Tbrcrito- 
ihymiil  arterr  h  the  onlr  tl>shc1  of  importanre  rroft4ng  this  ipacc.  If  It  sboold  bo  of  Urge  tin, 
its  divUioii  mifrbt  produce  IroabWsomu  Itrmorrhofco. 

Fig.  430.— Hurgkftl  Aiulom;  of  l^ryiigo-lmche&l  Itegion,  in  the  lolut. 
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I/anrngo-trachfoforay,  Ensloniically  ConaidfriT^,  Ik  mnrt^  dnnfUTonA   than   trArhcOtolf, 
Mcoant  or  ibe  smuU  intrrspaoe  between  the  tricaid  rarliUfv  auil  the  i&ibmns  of  tki-  ibjnM 
gland:  the  commuDivatiDK  branches  bclwppn  tbr  (opprior  thyroid  vi-ii»i.  wbirb  covrr  ttb 
citD  bardly  fnil  lo  bo  divided  ;  and  the  ^nuleiit  can>  will  not.  in  somi>  cascn,  i>rcTpni  Th^  tii* 
of  part  of  the  thyroid  tHtbmus.     If  uithcr  of  tbeso  8tnii:tan-s  in  diviiird,  ibe  Wmunbu^r  ouf  I 
consUlcnhle. 

7Var^«o/oTnv  below  the  tithmns  of  Ibe  thyroid  eland  k  prrfanDfd  thus :  Th^  he«d  hvmg  thnn 
back  and  ntcndiod  by  ivn  nn^islunt,  nn  inci^ioD.  no  inch  and  a  half  nr  two  inrhrs  in  kipLli 
made  tbraoirb  ihv  skin,  in  the  mtdian  line  of  the  owk.  from  a  lilllt^  h«'luw  ihr  rrimid  r-art^af^ 

tn  ihe  top  of  ihi!  st^miiin.    Tlifl  anterior  jui.'idar  rpinn  should  lie  avoidt-d.  by  kt^'j a 

the  mediun  line;  the  deep  Eaticin  should   then   be   divided,  and  the  cuii(i|;i>oiiN   l  ii» 

fiteroohyotd  miiFclcs  spparaled  from  each  oih<>r.  A  ((unDtity  of  loAAe  ar^^olnr  liB»u>-.  tuBUaiiK 
the  infvnor  thyroid  vciut:,  uiu^t  tbeo  be  repsraieil  from  Ihe  front  of  lh«  tnxhcn.  wtlh  tbf  huM 
of  the  sciilni^l :  and  when  iht  tnu:h»  U  wt-U  rsposcd.  it  chould  he  oprard  <>y  iD»eriiai;  ih«  T 
into  it,  dividing;  two  or  tiirvc  of  its  rinin  from  Mow  upwards.  It  ie  a  matter  of  the  pt 
ImporlUDco  to  restmin.  if  ponsiblo.  nil  hcmniThac<-  ht-forc  the  tnbe  is  opened;  otbenriie,i 
■nay  pass  into  Uic  iruchca,  uud  sutfocniv  \Ue  patient. 

TuK  Fleubjb. 

Each  latig  is  invested,  upon  its  e.xtcrnnl  Rurface,  by  an  exceedingly  deliou 
.icrons  meinbrane,  tbo  PIfturft,  which  incloses  ihe  orgait  na  far  as  it*  ■  i  » 
then  reflected  tipoii  the  inner  surface  of  the  thorax.     The  portioa  t>:  m 

membrane  investing  the  surface  of  ihe  lung  is  called  the  pteum  putnumtHi 
(visceral  layer  of  pleura);   whilst  that  wliich  lined  the  inner  surfacfi  of  tfae 
cheat  is  calfed  the  pleura  cosialiv  (parietal  layer  of  pleura).    The  iniori-paee  or 
cMvity  ifotweea  these  two  Uyers  is  called  the  cavitt/  of  the  pleura.    Encb  plcori 
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MhererSre  a  shut  sac,  one  occapying  the  right,  the  other  the  left  half  of  the 
tiiorax  ;  and  tbcy  are  perfectly  separate,  not  cominuQicating  with  each  other. 
The  two  pleurcB  do  not  meet  in  the  middle  line  of  the  chest,  excepting  at  one 
point  iu  front ;  an  interspace  heing  ]e(t  between  them,  which  contains  all  the 
viscera  of  the  thorax,  excepting  tho  lungs:  Ihia  is  the  mtdia^iinum. 

JiejIcciioitA  0/  0^.  pkura  (rig.  431).  Commencing  at  the  sternum,  the  pleura 
passes  outwards,  covers  the  costal  cartilages,  tho  inner  surface  of  the  ribs  and 
^Otercosial  muscles,  and  at  the  back  of  the  thorax  passes  over  tho  thoracio 
giknglia  and  their  branches,  and  t^  reUeuted  upon  the  sides  of  the  bodies  of  the 
vertebra),  where  it  is  separated  by  a  narrow  interspace  from  iho  opposite  pleura, 
the  pasiiriftr  mediaatinum.  From  the  vertebral  column  the  pleura  passes  to  the 
side  of  the  pericardium,  which  it  covers  to  a  slight  extent;  it  then  covers  tho 
back  part  of  tho  root  of  the  lung,  from  the  lower  border  of  which  a  Irinngular 
fold  descends  vertically  by  the  side  of  tho  posterior  mediastinum  to  the  Dia- 
phragm.    This  fold  is  the  broad  ligament  of  the  lung,  the  Ugamtntum  latum 


Fig.  431. 


-A  Traaavcree  ^cctioo  of  the  Tbomx,  phowio^  Ihc  rvlativo  Position  of  the  VUeera, 
anil  Ibeltefiectiona  of  the  Pleura. 
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jnihnimisy  and  serves  to  retain  the  lower  part  of  that  or^an  in  position.  From 
the  riiot,  the  pleura  may  bo  traced  over  the  convex  surface  of  the  lung,  the 
sammit  and  base,  and  also  over  tho  sides  of  the  fissures  between  the  lobes.  It 
covers  its  anterior  surface,  and  the  front  part  of  its  root,  and  is  reflected  upon 
the  side  of  tho  pericardium  to  the  inner  surface  of  the  sternum.  Behtc,  it 
covers  the  upper  surface  of  tho  Dia|>hragm.  Afiovf,  iu*  apex  projects,  in  the 
form  of  a  enl-^le-Aae,  through  tho  superior  opening  of  the  lliorax  into  the  neck, 
extending  about  an  inch  above  the  margin  of  the  first  rib,  and  receives  the 
summit  of  the  corroNponding  lung;  this  sac  is  strong ihciiod,  according  to  Dr. 
Sibson,  bj  a  dome-like  expansion  of  fascia,  derived  from  the  lower  part  of  the 
Scaleni  muscles. 

A  little  above  the  middle  of  the  sternum,  the  contiguous  surfaces  of  the  two 
pleura  are  sometimes  in  contact  for  a  slight  extent;  but  above  and  below  this 
point,  the  interval  loft  between  them  forms  the  anterior  mediastinum. 
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The  inner  surface  of  the  pleura  is  smooth,  polished,  and  rooisteDed 

serous  fluid.     Its  outer  surface  is  intiraaioly  adheronl  to  llie  surface  of  ibe  li  

and  to  the  pulmonary  vessels  as  they  omerjiC  from  the  pericardium;  it  isntcp 
adhereut  to  the  upi>cr  Rurfuce  o(  the  Diaphragm :  throughom  ibe  rest  of  its 
extent,  it  h  somewhat  thicker,  and  may  be  separated  from  the  odjaceot  pom 
with  extreme  facility. 

Tlie  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  t)ie  neck  ibu 
the  left. 

VesgeU  and  Nerves.  The  ca-ten'a  of  the  pleura  are  derived  from  the  iuier 
costal,  ihointernal  mammary,  the  phrenic,  inferior  thyroid,  thymic,  pericirdiic, 
and  bronchial.  The  ivins  correspond  to  the  arteries.  The  lymphatics  are  vety 
numerous.  The  nerves  are  derived  from  the  phrenic  and  Rym)>atbetic  (Losdilti^ 
Kolliker  states  that  nerveii  accompany  the  ramifications  of  the  bronchial  aruria 
in  the  pleura  pulmonali«. 

Mediastinuk. 

The  Mediastinum  w  the  space  left  in  the  median  Hne-of  the  -chest  by  the  not- 
approximutioti  of  the  two  pleurse.  It  exteuds  from  the  Hteruum  lu  front  to  tiic 
fipinc  behind,  and  contain:)  all  the  viscera  in.  the  thorax,  excepting  the  liui^ 
The  media.<4tinum  i.s  subdivided,  for  coovenlenee  of  description,  iuto  thcaaleriof, 
middle,  and  posterior. 

The  fw/mfir  medirtsiinMm  is  bounded  in  front  by  thcfliornum,  on  each  side br 
the  pleura,  and  behind  by  the  pericardium.  Owing  to  the  oblique  poaioonof 
the  heart  towards  the  led  side,  this  space  is  not  parallel  with  the  sterauro,  l>di 
directed  obliquely  from  above  dovnwards,  and  to  the  loft  of  the  median  Ime; 
it  is  broad  below,  narrow  above,  very  narrow  opposite  the  second  piew  of  \^ 
Bteriium,  the  contiguous  surfaces  of  the  two  pleurte  being  occaaionalW  imileJ 
over  a  small  space.  The  anterior  mediastinum  cjntalnstlie  origin  of  tic  S*eii» 
hyoid  and  Stei-no-ihyroid  muscles,  the  Triangularis  Sicnii.  the  intornal  twun- 
mary  vessels  of  the  left  side,  the  remains  of  the  thymus  gland,  and  a  quiniitj 
of  loose  areolar  tissue,  in  M-hiuh  some  lymphatic  vCMcls  arc  found  aMeodiog 
from  the  convex  surface  of  the  liver. 

The  middle  metUnatinum  is  the  broadest  part  of  tho  interpleural  spaw.  U 
contains  the  heart  inclosed  in  the  pericardium,  the  ascending  aorta,  tbeeaperiot 
vena  cava,  the  bifurcation  of  the  trachea,  the  pulmonary  arteries  and  Taia,iD4 
the  phrenic  nerves. 

The  jioaterior  medicutinum  is  an  irregular  triunglar  space,  running  panlW 
with  the  vertebral  column ;  it  is  bounded  in  front  by  the  pericardium  and  roou 
of  the  lungs,  behind  by  the  vertebral  column,  and  on  either  side  bv  the  plcun. 
It  contains  the  descending  aorta,  the  greater  and  lesser  a^tygos  veins  anil  left 
superior  intercostal  vein,  the  pnoumogastric  and  splanofanio  nerves,  the  CBiopla- 
guy,  thoracic  duct,  and  some  lymphatic  ghiuds. 


The  liUNOs. 


The  Xungs  are  the  essential  organs  of  Twpiration ;  they  arc  two  in  nanher; 

placed  one  in  each  of  the  lateral  cavities  of  the  cheat,  separated  from  each  other 

by  the  heart  and  other  contents  of  tho  mediastinum.     Kach  lung  is  conical  in 

iSbape,  and  presents  for  examination  an  apex,  a  base,  two  borders,  and  two  ear 

ffeces  (see  Fig.  41b,  p.  756). 

The  apex  forma  a  tapering  cone,  which  extends  into  the  root  of  the  neck, 
about  an  inch  to  an  inch  and  a  half  above  the  level  of  the  first  rib. 

The  base  is  broad,  concave,  and  rests  upon  the  convex  surface  of  tha  Dif- 
phragm  ;  its  circumference  is  thin,  and  fits  into  the  space  between  tho  lovcf 
ribs  and  the  costal  attachment  of  the  Diaphragm,  extending  lower  down  cXIff- 
nally  and  behind  than  in  front. 


i 


he  external  or  thoracic  sttr/ace  in  jtmootb,  convex,  of  considcmWo  extent,  and 
espODcb  to  the  form  of  the  cavity  of  the  chest,  beiog  deeper  bc-hiud  than 
-ont. 

be  mtw  $ur/ace  is  concave.     It  presents,  in  front,  a  depression  correspond- 
to  the  convex  surface  of  the  pericardium,  and  behind,  a  deep  fissure  (the 
m  pulmonis)  which  gives  attachment  to  the  root  of  the  lung. 
hejxKterior  border  ia  rounded  and  broad,  and  is  received  in  the  deep  con- 
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cavity  on  citlicr  side  of  the  npinal  column.    It  is  much  longer  than  the 
bonier,  and  projiscls  below  betweeu  tbe  ribs  and  the  Diaphragtn. 

Tho  anterior  border  ia  thtii  and  sharp,  and  overJaps  tho  front  of  the  piri- 
cardium. 

The  anterior  border  of  tbe  right  lung  corresponds  to  the  median  line  of  t^ 
Btornum,  and  is  in  contact  wiib  its  fellow,  the  pleurm  being  intcrpostxl,  uJpr 
as  the  fo^irth  costal  cartilage  ;  below  this,  tho  contiguous  borders  are  sepanhd 
by  an  irreeularly  shaped  intcrviil,  formed  at  the  expense  of  the  anterior  faotdv 
of  tbo  left  Tung,  and  in  which  the  pericardium  is  exposed. 

Tig.  433u— ^VoQt  View  of  tho  Hear!  aod  Lnn^ 
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Each  lung  is  divided  into  two  lobes,  an  npper  and  lower,  by  a  long  anil  6«p 
fissure,  which  extends  from  the  upper  part  of  the  posterior  bonier  of  iheorg^ 
about  three  inches  from  '\\^  npcx,  downwards  and  forwards,  to  ihc  lower  part  of 
its  anterior  border.  This  fitwure  penetrates  nearly  to  the  root.  In  the  rifri" 
lung  tho  upper  lobe  is  partially  divided  by  a  second  and  shorter  ti»sure,  whi< 
extends  from  the  middle  of  the  preceding,  forward<i  and  upwards,  to  the  anterior 
margin  of  the  or^an,  markiug  off  a  small  triangular  portion,  the  middle  lobe. 

Tfie  ri'jht  Inuij  is  tho  largest ;  it  is  broador  tluin  the  loft,  owing  to  tho  indini- 
tion  of  the  heart  to  the  loft  side;  it  is  nlso  shortor  by  an  inch,  in  coiisew 
of  the  Diaphragm  rising  liigher  on  the  right  side  to  accommotlate  tbe  livor^^ 
right  lung  has  three  lobes. 

The  Wt  Jung  is  smaller,  narrower,  and  longer  than  the  right,  and  bos  <m\ 
two  lobes. 

A  little  above  the  middle  of  tho  inner  surface  of  eaoh  lung,  and  ncAror 
posterior  than  its  anterior  border,  is  its  root,  by  which  the  lung  is  <^iio«olcdl 
the  heart  and  tbe  trachea.     The  root  is  formed  by  tbe  bronchial  tube,  || 
monary  artery,  the  pulmonary  veins,  the  bronchial  arteries  and  vetn»,  i\ 


THE    LUX6S. 


185 


moTiary  plexos  of  nerves,  lymphatics,  bronchia]  glandp,  and-  areolar  tissue,  all 
of  wbiuh  are  inclosuil  by  a  reflection  of  the  pleura.  Thu  root  ul'thc  right  luug 
liea  behind  the  superior  cava  and  upper  pan  of  the  right  auricle,  and  below  the 
vena  azygos.  That  of  tlte  left  lung  passes  beneath  the  arch  of  the  aorta,  and 
in  front  of  the  descending  aorta;  the  phrenic  nerve  and  the  anterior  pulmonary 
plexus  lie  in  front  of  each,  and  the  pneumogaatrio  and  posterior  pultnonary 
plcjtua  behind  each. 

The  chief  structures  composing  the  root  of  each  lung  are  arranged  m  a  similar 
manner  from  before  backwards  on  both  sides,  viz :  the  pulmonary  veins  most 
anterior;  the  pulmonary  artery  in  the  middle;  and  the  bronchus,  together  with 
the  bronchial  vessels,  behind.  From  above  downwards,  on  the  two  sides,  their 
arrangement  dlflera,  thus: — 

On  the  right  side,  their  position  is,  bronchus,  pulmonary  artery,  pulmonary 
veina;  but  on  the  left  side  their  position  ia,  pulmonary  artery,  bronchus,  pul- 
monary veins ;  which  ia  accounted  for  by  the  bronchus  oeing  placed  on  a  lower 
level  on  the  left  than  on  the  right  side. 

The  weight  of  both  lungs  together  is  about  forty-two  ounces,  the  right  lung 
being  two  ounces  heavier  than  the  lel^;  but  much  variation  is  met  with  accord- 
ing to  the  amount  of  blood  or  serous  (luid  they  may  contain.  The  luugs  are 
heavier  in  the  male  than  in  tlie  female,  iheir  proporiion  to  tlie  body  being,  in 
the  former,  as  1  to  37,  in  the  latter  na  1  to  43.  The  specilJc  gravity  of  the  lung- 
tissue  varies  from  845  lo  746,  water  being  1000. 

The  color  of  the  lunga  at  birth  is  a  pinkish  white ;  m  adult  life,  a  dark  slate 
eolor,  mottled  in  patches;  and,  as  ago  advances,  this  mottling  a.«sumes  a  black 
color.  The  coloring  matter  consists  of  granules  of  a  carbonaceous  substance, 
deposited  in  the  areolar  tissue  near  the  surface  of  the  organ.  It  increases  in 
quantity  as  age  advances,  and  is  more  abundant  in  males  than  in  females.  The 
posterior  border  of  the  lung  is  usually  darker  than  the  anterior.  Tho  surface 
of  the  lung  is  smooth,  shining,  and  marked  out  into  numerous  polyhedral  spaces, 
indicating  the  lobules  of  the  organ :  the  area  of  each  of  these  spaces  is  crossed 
by  ntnnorous  lighter  lines. 

The  suhstanrg  of  tho  lung  is  of  a  light,  porous,  spongy  texture;  it  Qoata  ia 
water,  aud  crepitates  when  handled,  owing  to  the  presence  of  air  in  the  tissue; 
it  is  also  highly  elastic;  hence  the  collapsed  slate  of  these  organs  when  they 
ftre  removed  from  the  closed  cavity  of  the  thorax. 

Slrurtiire.  The  lungs  are  composed  of  an  eslemul  serous  coat,  a  subserous 
areolar  tissue,  and  the  pulmonary  substance  or  parenchyma. 

The  seroiu  coat  is  derived  from  the  pleura ;  it  is  thin,  transparent,  and  invests 
the  entire  organ  as  far  as  the  root. 

The  sn6$er&uji  areolar  tiMue  contains  a  large  proportion  of  elastic  fibres;  it 
invests  the  entire  surface  of  the  lung,  and  extends  inwards  between  the  lobules. 
The  parimchyma  is  composed  of  lobules,  which,  although  closely  connected 
together  by  an  interlobular  areolar  tissue,  are  quite  distinct  from  one  another, 
and  are  eaaily  separable  in  the  fcotus.  The  lobules  vary  in  size;  those  on  tho 
BOrface  are  largo,  of  a  pyramidal  form,  the  base  turned  towards  the  surface; 
those  in  the  interior  smaller,  and  of  various  forms.  Kach  lobule  ia  composed 
of  one  of  the  ramificntious  of  the  bronchial  tubo  and  its  terminal  air-c«lls,  and 
of  the  ramifications  of  the  pulmonary  and  bronchial  vc-weLs,  lyrnpliatic-s,  and 
nerves:  all  of  these  structures  being  connected  together  by  areolar  fibroua 
tissue. 

The  ironcAu*  upon  entering  the  substance  of  the  lung,  divides  and  subdivides 
diofaotomously  thn^ngliont  the  entire  organ.  Sometimes  three  branches  arise 
together,  and  ocoa.sionally  small  Intoral  branches  are  given  off  from  the  sides 
of  a  main  trunk.  Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a 
pulmonary  lobule  (lobular  bronchial  lube),  and,  again  subdividing,  ultimately 
terminates  in. tho  intercellular  passages  quo  air-cells  of  which  the  lobule  is  com 
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posed.    'Withia  tbe  lunge  the  broucliial  ivhen  are  circular,  not  flutleuod, 
tkoir  coiistituRiit  elcmunts  present  ihc  foilowitig  p(Kiilifiritiu3  of  sinic-tarv;. 

The  eartiiaga  arc  not  imperfect  rings,  but  cons^isi  of  thin  lamitiic,  of  MriaJ 
form  and  eize,  scattcrud  irrc^^ularlv  along  tho  eiJcs  of  tlio  tube,  beine  mo?A  du- 
tiiiut  at  tho  points  of  division  of  tne  bronchi.  They  may  be  traoeil  inio  labu^ 
the  diameter  of  which  is  only  one-fourth  of  a  line.  lieyond  this  point,  the  loba 
are  wholly  membranous.  The  tibroua  coat,  and  longitudinal  elastic  fihrea,ars 
continued  into  the  smallest  ramiScatioos  of  the  bronchi.  The  moacularcootij 
disposed  in  tbe  form  of  a  eoutinuouti  layer  of  annular  fibres^  which  roav  bs 
traced  upon  the  smalK^^t  bronchial  tuben;  they  oon.sist  of  tho  unstri|>ed  rundy 
of  muscular  fibre.  Tho  mucou.'i  membrane  lines  the  bronchi  and  iu  nuaifict' 
tions  throughout,  and  is  cDvor(.*d  with  columnar  ciliated  epithelium. 

According  to  the  observations  of  Mr.  Raincy,'  tho  lobular  bronchial  iiiboi^ 
on  entering  the  substance  of  the  lobules,  divide  and  subdivide  from  four  lo  nm 
times,  according  to  tho  size  of  the  lobule,  continuin;;  to  diminish  in  size  nntil 
they  attain  a  diameter  of  g'^th  to  g'^th  of  nn  inch.     They  then  become  cfaaDgod 
in  structure,  losing  their  cylindrical  form,  and  are  continued  onwards  as  irfe^war 
poeaagea  (intercellular  passages,   Rainey — oir-sacs,  Watorji).  through  the  wb- 
stance  of  the  lobule,  their  aides  and  extremities  being  closely  covercH  by  noiiK- 
rous  saccular  dilatalions,  the  air-cells.   This  arrangement  rcsemhlee  moAtcloMlr 
the  naked  eye  appearancei;  observed  in  the  reticulated  siruclurc  of  the  Inogor 
the  tortoise,  and  other  reptilia.     Opinions  bare  differed  as  lo  the  ex'sicna  rf 
communications  or  anastomoses  betweea  thu  interculluUr  passages,  or  iir-nc^ 
According  to  Dr.  Waters,*  Ihcso  air-saa^,  as  he  terms  them,  aro  arransed  in 
groups,  or  "lobulottes"  of  five  or  six,  which  spring  from  the  terminal  dil»litioo 
of  a  i<ingle  bronchial  tube,  but  have  no  other  communication  with  eachoibff, 
or  with  neighboring  lobulettes,  than  that  which  is  afforded  by  their  wnmofi 
connection  with  the  bronchial  tubes. 

The  axT-c-Va,  or  alveoli  (Waters^  are  small,  polyhedral,  alveolar  rweaoit 
separated  from  each  other  by  thin  septa,  and  communicating  freely  witK  tbe 
inloi-ccllular  passagesor  air-sacs.  They  are  well  seen  on  the  aurfaco  uTthottud 
and  vary  from  .^irtnto  ,'Dth  of  an  inch  in  diameter;  being  largest  on  tho aurfiwi 
at  tbe  thin  borders,  and  at  the  ape.K;  and  smallest  in  the  interior. 

At  the  termination  of  the  bronchial  tube^,  iu  the  intercellular  poaaigis, tbdr 
constituent  elements  become  change<,i :  their  walls  are  formed  by  an  it>icrlicia| 
of  the  longitudinal  elastic  bundles  with  fibrous  tissue;  the  muscular  fil)r-3»& 
appear,  and  the  mucous  membrane  becomes  thin  and  delicate,  and  lined  wilba 
layer  of  squamous  epithelium.  The  latter  membrane  lines  the  air-celli,  iirf 
forms  by  its  reduplications  tbe  septa  intervening  l>ctwccn  them. 

The  Pulmonary  Ariery  conveys  tho  venous  blood  lo  tlio  lungs :  itdivida  htfo 
branches  which  accompany  the  broachtat  tubes,  and  terminates  in  a  deoM  ctpil- 
lary  network  upon  thu  walls  of  the  iuturuellular  pasaiges  and  air-celU.  Fron 
this  network,  the  radicles  of  the  pulmonary  veins  arise;  coalescing  into  hip 
branches  they  accompany  the  arteries,  and  return  the  blood,  purified  bf  «* 
passage  through-  the  capdlaries,  to  the  left  auricle  of  the  heart.  In  the  infl^ 
tbe  branches  of  the  pulmonary  artery  are  usually  above  and  in  front  of  ft ' 
cbiul  tube,  tho  vein  below. 

The  Ptilmimarti  CapiJiaries  form  plexuses  which  Ho  immediately  bcnalh  i 
raucous  membrane,  on  tbe  walls  and  septa  of  tbe  air>ce1U,  and  upon  the  V3 
of  tbe  intercellular  passages.     In  tho  septa  between  the  cells,  the  capiUsrr  art- 
work forms  a  single  layer.     The  capillaries  form  a  very  minute  !>  '* 
meshes  uf  which  arc  srnailcr  than  the  ve^i^els  themselves:'  their  w;. 
exceedingly  thin.    The  vessels  of  neighboring  lobules  are  diatincl  from  ocb 

1  Medico-Chirurgiatl  Tmntadinrtn,  ml.  xxviii.  1845. 
•  *'7%r  Anatov\y  af  <Ae  ^uman  L\u\q"  l^liO.  pp.  13(1 — 17H). 
)  The  m«aWs  t>r«  only  0.DO2'"  to  O.VUb"'  io  witltti,  wbJc  iho  reMcla  kfc  0-003" 
£iiUiicr,  J/Mman  Microteopic  Anaiomy. 
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olber,  and  <lo  not  anftstotnose;  and,  according  to  Dr.  "Water?,  tliose  of  llio  sepa- 
rate groaps  of  imercelluliir  passages,  or  air-sues  (which  groups  ho  dcnomtnAtes 
lobufeties),  are  also  independent;  so  that  in  the  septa  between  two  adjoining 
lobulettesj  there  would  be  a  double  la^er  of  capillaries,  ono  layer  belonging  to 
each  of  the  adjacent  air-saen,  or  intercellular  passages.  If  this  is  reallv  the 
arraogemenl  of  the  vessels,  it  would  follow,  that  in  the  septa  between  tlio  air- 
cells  (or  alvcnli),  the  blotHl  in  the  capillaries  M'outd  bo  e.\]>osed  on  all  sides  to 
the  action  of  the  air,  since  it  is  circulating  in  a  single  layer  of  vei^sclg,  which  i^ 
in  contact  with  the  membrane  of  the  air-passages  on  both  sides;  but  that,  in 
the  septa  between  the  intercellular  passages  (or  air-sacs)  the  blood  in  the  double 
layer  of  capillaries  will  be  in  contact  with  the  air  on  one  side  only. 

The  Hrancliial  Arierici  supply  bloml  for  the  nutrition  of  the  lung:  they  are 
derived  from  the  thoracic  aorta,  and,  accompanying  the  bronchinl  tubes,  are 
distributed  to  the  bronchial  glands,  and  upon  the  walls  of  the  larger  bronchial 
tubes  and  pulmonary  vessels,  and  terminate  in  the  deep  bronchial  veins.  Others 
are  distributed  in  the  interlobular  areolar  tissue,  ana  terminate  partly  in  tha 
deep,  partly  iu  the  superBcial,  bronchial  veins.  La><tly,  some  raniify  upon  the 
walla  of  the  smallest  bronchial  tubes,  and  terminate  in  the  pulmonary  veins. 

The  S'l^rjicini  and  Deep  Ji}ymchial  Veins  unite  at  the  root  of  the  lung,  and 
terminate  on  the  right  side  io  the  vena  azygos;  ou  the  lell  side,  in  the  superior 
intercostal  vein.- 

Aocording  to  Dr.  "Waters,  the  bronchial  veins  do  not  exist  within  the  proper 
subslaiicoof  the  Imig,  but  commence  at  or  near  ilio  root  of  the  lung,  by  branches 
which  lie  on  the  large  bronchial  tabes.  He  also  denies  that  the  bronchia!  arte- 
ries contribute  to  the  formation  of  the  pulmonary  ])Iuxuk,  believing  that  the 
communication  between  the  bronchial  and  pultnonary  By.stcm  of  vessels  takes 
place  iu  the  pulmonary  veins.  If  this  view  be  correct,  almost  the  whole  of  the 
blood  carried  by  the  bronchial  artcrica  must  bo  returne<l  to  the  heart  by  the 
pulmonary  veins,  and  thus  tlie  great  mass  of  pure,  or  arterial  blood  which  is 
carrieil  by  the  pulmonary  veins,  would  be  adulterated  by  a  small  quantity  of 
carbonized  or  venous  blood,  which  has  pa.<scd  through  the  bronchial  circulation. 

The  Lymnhatice  consist  of  a  superficial  and  deep  set:  they  terminate  at  the 
root  of.the  lung,  in  the  bronchial  glands. 

Xtrvts.  The  lungs  are  supplied  from  the  anterior  and  posterior  pulmonary 
plexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pneumogastrio. 
The  filaments  from  these  plexuses  accompany  the  brunchiul  tubes,  ujxju  whioh 
they  are  loeU    Small  ganglia  are  found  upon  these  nervea. 

^h  TUVHOID  Glanu. 

The  Thyroid  Gland  bears  much  resemblance  in  structure  to  other  glandular 
organs,  and  i«  usually  clasysified  together  with  the  thymus,  suprarenal  capsules, 
and  spleen,  under  the  head  oi  ductleat  glands,  since  it  has  no  excretory  duct.  Its 
function  is  unknown,  but,  from  its  situation  in  connection  with  the  trachea  and 
larynx,  the  thyroid  body  is  usually  described  with  thow;  organs,  although  it 
takes  no  part  in  the  function  of  respiration.  It  is  situated  at  tliu  upper  part  of 
the  trachea,  and  consists  of  two  lateral  lobes,  placctl  one  on  each  side  of  that 
lube,  and  connected  together  by  a  narrow  transverse  portion,  the  isthmus. 

Its  anterior  anrftv^s  is  convex,  and  covered  by  the  Sterao-hyoid,  Sierno'thj- 
roid,  and  Omo-hyoid  muscles. 

\hi  iiUeral  surfaces,  also  convex,  lie  in  contact  with  the  sheath  of  the  common 
carotid  artery. 

Its  posien'or  *Hr/ijcf  is  concave,  and  embraces  the  trachea  and  larynx.  The 
posterior  borders  of  the  gland  extend  oa  fur  bat:k  as  the  lower  part  of  the 
pharynx. 

Tho  thyroid  is  of  a  brownish-red  color.     Its  weight  varies  from  one  to  two 

ices.    It  is  largk'r  in  females  than  iu  uiules,  and  bucomus  slightly  increased  in 
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size  during  roenstnmtion.  It  occa^ooally  becomes  enormously  typertropWafl 
constituting  the  dit^eaae  called  broncliocelo,  or  goitre.  Kiirh  lobe  la  aameirbu 
couical  in  sbapc,  aboat  two  iuohes  in  length,  and  thrco-quartcrs  of  an  inob  ta 
breadth,  the  right  lobo  buiug  rather  the  larger  of  the  two. 

The  isthmus  connects  the  lower  third  of  the  two  lateral  lobes;  it  meisvet 
about  half  an  inch  in  breadth,  and  the  same  in  depth,  aud  usually  coven  tfae 
second  and  third  rings  of  the  trachea.  Its  situation  proaenis,  however,  nit 
variations,  a  point  of  importance  in  tho  operation  of  tracheotomy.  Som 
the  isthmus  is  altogether  wanting. 

A  third  lolw,  of  conical  shape,  called  the  pyramid,  occasJonnlly  arims 
the  led  side  ofthe  upj^er  part  of  the  isthmus,  or  from  the  lef\  lobe,  and 
as  high  as  the  hyoid  lionc.     It  is  occaslunally  quite  detached,  or  divided 
two  parts,  or  altogether  wanting. 

A  few  musuular  bands  are  occasionally  found  attached,  aboTe,  to  the  body 
the  hyoid  bono,  and  below,  to  tho  isthmus  of  the  gland,  or  its  pyramidal  pw- 
cess.  These  form  a  muscle,  which  was  named  by  Sommerring  the  Itmtir 
Olatvlitlu!  Thtjr'nflf.x. 

Structure.  The  thyroid  consists  of  numerous  minute  closed  vesicles,  compoefd 
of  a  homogeneous  membrane,  inclosed  in  a  dense  capillary  plexui^andconirtctcJ 
together  into  imperfect  lobules,  by  areolar  tiAsuc.  These  ve^'wls  are  sphCTial 
or  oblong,  perlectly  distinct,  and  contain  a  yellowish  fluid,  in  which  aru  (mui 
floating  numerous  "dotted  corpiJScte.s"  and  cells.  The  Auid  coagulates  by  bui 
or  alcohol,  but  preserves  its  tnms|mroncy.  In  the  fuetus,  and  in  yoimg  imbjtvU, 
the  corpuscles  lie  in  a  single  layer,  in  contact  with  the  inner  surfiuse  of  the* 
cavities,  and  become  delaeJied  during  the  proue«s  of  growth. 

Ymaek  mid  Xerr^c^.  The  artnrir^  supplviiig  tho  thyroid,  are  the  suneriotind 
inferior  thyroid,  and  sometimes  an  aaaitional  branch  ^thyroidca  media,  U  liu't 
from  the  arteria  innoininata,  or  the  arch  of  the  aorta,  which  nsceiids  apontW 
front  of  the  irachcA.  Tho  arteries  are  remarkable  for  their  large  «ze  tud 
frequent  auastomoires.  Tho  veiiia  form  a  ple.\us  on  the  surface  of  tho  (jliDil, 
antf  on  the  front  of  the  tnifihea,  from  which  arise  iho  superior,  middle,  lai 
inferior  thyroid  veins;  the  two  former  lorminatiiig  in  the  internal  jugid»f,tr 
latter  in  the  vena  iunominala.  Tho  hmjihatkd  are  numerou-s,  of  large  siw.* 
terminate  in  the  thoracic  and  right  lymphatic  ducts.  The  ntrm^i  are  derivt^ 
from  the  pueumogastnc,  and  from  the  middle  aod  iuferiof  cervical  gaogtiaof 
tho  sympathetio. 

Chemical  <Jf>m petition.  The  thyroid  gland  consists  of  albumen,  tncM  of 
gelatine,  stearine,  oleine,  e.^ttraciive  nnitier,  alkaline,  and  earthy  saltii,  awl 
water.  The  salts  are  chloride  of  so<lium,  alkaline  sulphate,  phosphate  of  potuli, 
lime,  magnesia,  and  a  trace  of  oxide  of  iron. 

Ti[VMU3  Gland. 

The  Thymus  Gland  presents  much  re<icmblanceinstrncturctoother  glandolar 
orjians,  and  is  another  of  the  organs  denominated  (.luetics*  glaruU. 

Tho  thymus  gland  is  a  temponiry  organ,  attaining  its  full  sixe  at  tho  end  of 
the  second  year,  wiien  it  ceases  to  grow,  and  gradually  dwindles,  until,  at 
puberty,  it  has  almost  disappeared.  If  examined  when  its  growth  U  ramA 
active,  it  will  bo  found  to  consist  of  two  lateral  lobes,  place<I  in  close  contact 
along  the  middle  line,  situated  partly  in  the  anterior  mediastinum,  partly  in  tbtf 
nock,  and  extending  from  the  fourth  costal  cartilage  upwards,  aa  higli  as  the 
lower  ln>rder  of  the  thyroid  gland.  It  is  covered  by  the  sternam,  and  by  ibc 
origins  of  the  Sterno-hyuid  and  Sterno-thyrold  muscles.  In  the  mcdia»tinuDi, 
it  rests  upon  the  pericardium,  being  sepaniteil  from  the  arch  of  the  aorta  uA 
great  vessels  by  tnc  thoracic  fascia.  In  tho  neck,  it  lies  on  the  front  and  nda 
of  the  trachea,  behind  the  Sterno-hyoid  and  Sterno- thyroid  muscles.  Tho  two 
Jobe«  generally  diOer  in  size;  they  are  occasionally  united,  auaa  to  form  a  st^(k 
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mass;  an^  sometimes  sepnrated  by  an  intermediate  lobn.  The  thymus  ia  of  n 
piiikLsb-gray  color,  goft,  tiiid  lobulated  on  its  surfaces.  It  is  about  two  inubea 
in  length,  one  and  a  half  in  breadth,  below,  and  about  three  or  four  lines  in 
thickness.     At  birtb,  it  weighs  about  half  an  ounce. 

Siruclure.  Eaoli  lateral  lobe  is  composed  ofnumeroug  lobules,  held  together 
bj  delicate  areolar  tijwue;  the  entire  gland  being  inclosed  in  ,id  investing  cap- 
sule of  a  similar,  but  denser  structure.  The  primary  lubutcs  vary  in  aize  from 
a  pin's  head  to  a  small  pea.  Kacb  lobule  contains,  in  its  interior,  a  small  cavity, 
which  is  surrounded  with  sinallcv  or  secondary  lobnles,  also  hollow.  The 
cavities  of  the  secondary  and  primary  lobules  communicate ;  those  of  the  latter 
opening  into  the  great  ceiUral  cavity,  or  rexrrvotro/  the  ihymmy  which  extends 
through  the  entire  length  of  each  lateral  half  of  the  gland.  The  central  cavity 
is  lined  by  a  vaacutnr  membmne.  wliiuh  is  prolonged  into  all  the  suburdinato 
cavities,  and  contains  a  milk-white  fluid  rctembling  chyle. 

If  the  investing  capsule  and  vessels,  as  well  as  the  areolar  tissue  connecting 
Iho  lobules,  are  removed  from  the  surface  of  either  lateral  lobe,  it  will  be  seen 
that  the  central  cavity  is  folded  upon  itself,  and  admits  of  being  drawn  out  into 
a  lengthened  tubular  cord,  around  which  the  primary  lobules  are  attached  in  a 
Rpiraf  manner,  like  knots  upon  a  rope.  Such  is  the  condition  of  the  organ,  at 
an  early  period  of  its  development;  for  Mr.  Simon  has  shown,  that  tlie  primi- 
tive form  of  the  thymus  is  a  linear  tube,  from  which,  as  its  development  pro- 
ceeds, lateral  diverticula  lead  outwards,  the  tube  ultimately  becoming  obscure, 
firom  its  surface  being  covered  with  numerous  lobules. 

Aocordiog  to  Oesterlen  and  Mr.  Simon,  the  cavities  in  the  secondary  lobules 
are  surrounded  by  rounded  saccular  dilatations  or  vesicles,  which  open  into  it. 
These  vesicles  are  formed  of  a  homogeneous  membrane,  inclosed  in  a  dense 
capillary  plexus. 

The  whitish  fluid  contained  in  the  vesicles  and  central  cavity  of  the  thymus, 
oontain  num«rou3  dotted  corpu.4cles,  .similar  to  those  found  in  the  ehyle.  The 
corpuscles  are  flattened  circular  disks,  measuring  about  tVitt  o^  1^1  ii^c^  in 
diameter. 

Yeesf:li  and  Serves.  The  arUrifs  supplying  the  thymus  are  derived  from  tho 
internal  mammary,  and  from  the  superior  and  inferior  thyroid.  The  vffiiw 
terminate  in  the  Icit  vena  iunominata,  and  in  the  thvroid  reins.  The  Itpnphntks 
are  of  large  size,  arise  in  the  substance  of  tho  gland,  and  are  said  to  terminate 
in  the  internal  jugular  vein.  Sir  A. "Cooper  believed  that  these  vessels  carried 
into  the  blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  nervu 
arc  exeocdingly  minute;  they  arc  derived  from  the  pneumogastric  and  sympa- 
thetic. Branches  from  the  descendens  ooni  and  plireniu  reach  the  investing 
capsule,  but  do  not  penetrate  into  the  substance  of  ihe  gland. 

Clumieal  Compoaitt'cn.  The  solid  animal  constituents  of  the  thymus  are  albu- 
men and  fibrine  in  large  quantities,  gelatine  and  other  animal  inaiters.  Tho 
salts  are  alkaline  and  earthy  phosphates,  with  chloride  of  potassium.  It  con- 
tains about  SO  per  cent,  of  water. 


The  Urinary   Orgaua, 


TdE  KlDNKTS. 

The  Kidneys  are  glandular  organs,  intended  for  the  secretion  of  tlra  imfi« 
Thoy  are  situated  at  the  back  part  of  the  abdonninal  cavity,  behind  the  perit»- 
noum,  one  in  each  lumbar  region,  extending  from  the  eleventh  rib  to  new  tbi 
crest  of  the  ilium;  the  ri^ijlit  being  lower  than  the  left,  in  consequeuoe  of  tbc 
large  Hize  of  the  liver.  They  are  usually  iturrouiidcd  by  a  considerable  quu- 
lity  of  fat,  and  are  retainetl  in  their  postilion  by  the  veaiseU  which  pass  to  uii 
from  thciu. 

IMati'iitx.  The  anterior  sur/ttc*  of  the  kidney  is  convex,  partially  covered  by 
the  peritoneum,  and  is  in  relation,  on  the  right  aide,  with  the  back  part  of  m 
right  lobe  of  the  livt,'r,  the  descending  portion  of  the  duodenum,  and  theatceod' 
iug  colon;  and  on  the  left  side  with  the  great  end  of  the  stomach,  the  lower  end 
of  the  gpleen,  the  tail  of  the  pancreas,  and  the  descending  colon. 

The  j/(i^ierioT  surface  is  flattened,  and  rests  upon  the  corresponding  cms  of  the 
Diaphragm,  in  front  of  the  eleventh  and  twelfth  riba,  on  the  anterior  laniirlla 
of  the  nponeurosiis  of  the  transv'ersnlis,  which  separates  the  kidney  froutlw 
Quadratu:*  I.umbormn,  and  on  the  Psoa^i  Magnus. 

The  superior  ertrcmity,  directed  inward-",  is  thick  and  rounded,  and  emhrswd 
by  the  suprarenal  capsule.     It  corresponds,  on  the  loft  sidw,  lo  the  uppor  boiU*^ 
and  on  the  right  aide  to  the  lower  border  of  the  olevenih  rib.  ~ 

The  in/trior  cxtrcmitif,.&iQa\\  and  flattened,  extends  nearly  as  low  as  the 
of  the  ilium. 

The  ejifrftal  honler  is  convex,  and  directed  outwards  towards  the 
of  the  abdomen. 

The  iniernai  border  is  concave,  and  presents  a  deep  notch,  the  htlnm  */ 
kidfifit,  more  marked  behind  than  in  front.  At  the  hitum,  the  vessols,  excre- 
tory duct  and  nerves^,  pass  into  or  from  the  organ;  the  branches  of  the  reul 
rein  lying  in  front,  tiiu  artery  and  its  branches  next,  the  excretory  dws  or 
ureter  bebiud  and  below.  On  the  vessels  the  nerves  and  lymphatics  Tanify, 
and  mucb  cellular  tissue  and  fut  surround  the  whole.  Tho  hilum  leads  into  a 
hollow  space,  the  sintat,  which  occupies  tho  interior  of  the  gland. 

£aeh  kidney  is  about  four  Indies  in  length,  two  inches  in  breadth,  and  aboot 
one  inch  in  thickness;  the  letl  being  somewhat  longer  and  thinner  than  tbo 
right.  The  weight  of  the  kidney  in  the  adult  male  varies  from  -i^  oat.  lo  4  OS.; 
in  the  female,  from  4  oz.  to  5j  oz.  The  lel\  kidney  is  nearly  always  boivitf 
than  tbc  right,  by  about  two  drachms.  Their  weight  in  proportiou  to  the  body 
is  about  1  to  240.  Tlic  renal  substance  is  dense,  firm  to  the  touch,  but  reiy 
fragile,  and  of  a  deep- rod  color. 

The  kidney  is  invested  by  a  ilbrous  capsule,  formed  of  dense  ftbro-sreolar 
tissue.  Tbis  capsule  is  thin,  smooth,  and  easily  removed  from  the  sarfiM»  of 
the  kidney,  to  whiuh  it  is  oonnceted  by  fine  fibrous  prooesses  and  vaasels:  and 
at  the  hilum  is  continued  inwards,  lining  the  sida't  oi  tho  sinus  itix'  '"<• 

torn  of  that  cavity  forms  sheaths  around  the  bluud vessels,  and  the  ?  joi 

of  the  exureiory  duct. 

On  making  a  vertical  section  through  tho  organ,  from  its  convex  to  itsooe* 
cave  border,  it  appears  to  consist  of  two  difterent  substances,  vis.,  an  exMml 
or  cortical,  an.i  an  internal  or  meihillary,  substance. 

Tho  Koi-tical  suhiiatu-e  forms  about  tlirce-fourths  of  the  gland.  Tt  occupies  tb« 
Boriace  of  thd  kidney,  forming  a  layer  about  two  lines  in  tbtekucss,  vbcre  it 

790 


THE    KIDNEYS. 


191 


A 


W. 


coTcni  the  pyramids,  and  sends  numerous  prolongations  inTvards,  towards  tlio 
sinuA  between  the  pyramids. 

Tbe  curlical  substauce  is  sod,  reddish,  graaular,  easily  laoorated,  and  contains 
Tiiimerouii  Hrnall,  red  bodies  scattered  through  it  in  every  part,  excepting  towards 
the  freo  surface.  These  are  the  Malpighian  bodies.  The  cortical  substance  h 
composed  of  a  mass  of  convoluted  tubuli  uri- 

niferi,  bloodvessels,  lymphatics,  and  nerves,    Fig.-134.— Vcnical8<ctiooorKidar]r. 
coDDCCted    together   Ity   a   firm,  transparent, 
granular    substance,    which    contains    small 
granular  celts. 

The  medullary  sithttance  consists  of    pale, 

'dish -colored,  conical  masses,  the  j/yrmniiit 
<(/■  Mnlpighi;  they  vary  in  number  from  eight 
to  eighteen;  their  bases  are  directed  towards 
the  circumference  of  tho  organ;  whilst  their 
ftpices,  whiclj  are  free  from  tho  cortical  8ul>- 

Qce,  converge  towards  the  Ktnus,  and  termi- 
nate in  smooth,  rounded  extremities,  called 
the  papilla!  (mammilhe)  of  the  kidney.  Some- 
imos,  two  of  the  mosses  are  joined,  and  have 
ween  them  only  one  papilla.  The  kidney 
is  thus  seen  to  consist  of  a  number  of  conicul- 
shaped  mas.sos,  each  incloRcd,  excepting  at  tho 
i]>ex,by  aninvcstmcntofthecorticalsubatance: 
tneso  reproHcnt  the  separate  lobules  of  which 
tbe  human  kidney  in  the  foetus  consists,  a  con- 
dition which  is  permanent  in  tlic  kidneys  o( 
many  of  tho  lower  animals.  As  the  human  kid- 
Dej  becomes  developed,  tbe  adjacent  lobules 
ooatesce,  so  as  to  form  a  single  gland,  tbo  surface 

of  which,  even  in  the  adult,  occasionally  pre-  "^ 

seuta  faint  traces  of  a  lobular  subdivision. 

The  medullary  subsiancfl  is  denser  in  structure  than  tbo  cortical,  darker  in 
color,  and  presents  a  striated  appearance,  from  being  composed  of  a  number  of 
minute  converging  tubes  {tnbuti  urinifcri).  If  traced  backwards  the  tubuli 
uriniferi  are  found  to  commence  at  the  apices  of  the  cones  by  small  orifices, 
which  vary  from  jfcn  to  3',  of  an  inch;  as  they  pass  up 
in  the  medullary  substance,  towards  tho  peripherv,  they 
pursue  a  diverging  course,  dividing  and  subdividing  at 
very  acute  angles,  uutil  they  reach  tho  conical  sub- 
stance, where  iWy  become  convoluted,  anaatomoso  freely 
with  cjich  other,  and  retain  the  same  diameter.  Tho 
number  of  orifices  on  the  entire  surface  of  a  single  \\\- 
ilia  iii,  accunling  to  Husehke,  about  a  thousiind;  from 

ur  to  live  hundred  large,  and  as  many  smaller  one-t. 
The  tubuli  uriniferi  are  formed  of  a  transparent  homo- 
geneous basement  membrane,  linml  by  spheroidal  epi- 
thelium, which  occupies  about  two-thirds  of  the  diameter 
,of  tho  tube.  Tbo  tubes  arc  separated  from  one  another, 
in  the  medullary  conos,  by  oaptllary  vossel.s  which  form 
'  'jlong  meshes  par.illel  with  the  tubuli,  and  by  an  inter- 

ediate  parencbymatous  substance  composed  of  cells. 

As  soon  as  the  tubuli  uriniferi  enter  the  cortical  sub- 

nco  (Fig.  430),  they  become  convoluted,  and  anaRtomose  froely  with  eaoli 
ther;  they  aro  sometimes  called  thu  tubts  of  Ferrein.  At  the  bases  of  the 
yramids,  tbe  straight  tulws  are  desoribod  ns  being  collected  into  small  conical 
uudles,  the  tortuous  tubuli  correspouding  to  which  arc  prolonged  opwards 


Fig.  i3A.— MitmlA  Stmo- 
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into  tbo  cortical  portion  of  the  kidney  as  far  as  the  surface,  formiDg  a  number 
of  small  conical  maaaea,  which  are  named  the  pyramids  of  Ferrein,  seTeral  of 
which  correspond  to  each  medullary  cone  and  its  correspondiog  portion  of  cor- 
tical substance.  According  to  Mr.  Bowman,  the  tubuli  uriniferi  commence  ia 
the  cortical  substance  as  small,  dilated,  membranous  capsules,  the  capsules  of 
the  Malpighian  bodies;  they  also  form  loops,  either  by  the  junction  of  adjacent 
tubes,  or,  according  to  Toynbee,  by  the  union  of  two  branches  proceeding  from 
the  same  tube ;  they  have  also  been  seen  to  arise  by  free  closed  extremitie'. 

The  Malpighian  bodies  are  found  only  in  the  cortical  substance  of  the  kidney. 
They  are  small  round  bodies,  of  a  deep  red  color,  and  of  the  average  diameter 
of  the  Tjotb  of  an  inch.  Each  body  is  composed  of  a  vascular  tufl  inclosed  in 
a  thin  membranous  capsule,  the  dilated  commencement  of  a  uriniferous  tubult 
The  vascular  tuft  consists  of  the  ramifications  of  a  minute  artery,  the  affertnt 
vessel,  which,  after  piercing  the  capsule,  divides,  in  a  radiated  manner,  into 
several  branches,  which  ultimately  terminate  in  a  finer  set  of  capillary  vessels. 
From  these,  a  small  vein,  the  efferent  vessel,  proceeds ;  this  pierces  the  capsule 
near  the  artery,  and  forms  a  close  venous  plexus,  with  the  efferent  vessels  from 
other  Malpighian  bodies,  round  the  adjacent  tubuli. 

The  capsular  dilatation  of  the  Malpighian  body  is  not  always  placed  at  tlw 
commencement  of  the  tube;  it  may  occupy  one  side  (Gerlach):  hence  their 
subdivision  into  lateral  or  terminal.  The  membrane  composing  it  is  thicker 
than  that  of  the  tubule;  the  epithelium  lining  its  inner  surface  is  thin,  and,  in 
the  frog,  provided  with  cilia  at  the  neck  of  the  dilated  portion ;  but  in  the  human 
subject  cilia  have  not  been  detected.  According  to  Mr.  Bowman,  the  surface  of 
the  vascular  tuft  lies  free  and  uncovered  in  the  interior  of  its  capsule;  but, 
according  to  Gerlach,  it  is  covered  with  a  thick  layer  of  nucleated  cells,  similar 
to  those  lining  the  inner  surface  of  the  capsule. 

Ducts.  The  ureter,  as  it  approaches  the  hilum,  becomes  dilated  into  a  faonel* 
shaped  membranous  sac,  the  pelvis.  It  then  enters  the  sinus,  and,  subdivides 
usually  into  three  prolongations,  the  infundibula ;  one  placed  at  each  extremity, 
and  one  in  the  middle  of  the  organ  ;  these  subdivide  into  from  seven  to  thirteen 
smaller  tubes,  the  ealices,  each  of  which  embraces  the  base  of  one  of  the  papilla. 
Sometimes,  a  calix  incloses  two  or  more  papillae.  The  ureter,  the  pelvis,  and 
the  ealices  consist  of  three  coats:  fibrous,  muscular,  and  mucous. 

The  external  ov  Jihro-elai'tic  coat  is  continuous,  round  the  bases  of  the  papills, 
with  the  tunica  propria  investing  the  surface  of  the  organ. 

The  m'uscular  coat  is  placed  between  the  fibrous  ana  mucous  coats.  It  con- 
sists of  an  external  or  longitudinal,  and  an  internal  or  circular  stratum. 

The  internal  or  -mucous  coat  invests  the  papillffl  of  the  kidney,  and  is  continued 
into  the  orifices  upon  their  surfaces.  It  is  lined  by  epithelium  of  the  spheroidal 
kind. 

Vessels  and  nerves.  The  renal  artery  is  large  in  proportion  to  the  size  of  the 
organ  which  it  supplies.  Each  vessel  divides  into  four  or  five  branches,  which 
enter  the  hilum,  and  are  invested  by  sheaths  derived  from  the  fibrous  capsule; 
they  penetrate  the  substance  of  the  organ  between  the  papillae,  and  enter  the 
cortical  substance  in  the  intervals  between  the  medullary  cones;  dividing  and 
subdividing  in  their  course  towards  the  bases  of  the  pyramids,  where  they  form 
arches  by  their  anastomoses ;  from  these  arches,  numerous  vessels  are  distributed 
to  the  cortical  substance,  some  of  which  enter  the  Malpighian  corpuscles;  whilst 
others  form  a  capillary  network  round  the  uriniferous  tubes. 

The  veins  of  the  kidney  commence  upon  the  surface  of  the  organ,  where  they 
have  a  stellate  arrangement;  they  pass  inwards,  and  open  into  larger  veins, 
which  unite  into  arches  round  the  bases  of  the  medullary  cones.  After  receiv- 
ing the  venous  plexus  from  the  tubular  portion,  they  accompany  the  branches 
of  the  arteries  of  the  sinus  of  the  kidney,  where  they  finally  unite  to  form  a 
single  vein,  which  terminates  in  the  inferior  vena  cava. 


URETERS— SUPRARENAL    CAPSULES.  793 

The  lymphati'ca  of  the  kidney  consist  of  a  superficial  and  deep  set ;  they 
accompaDy  the  bloodvessels,  and  terminate  in  the  lumbar  glands. 

The  nerves  are  derived  from  the  renal  plexus,  which  is  formed  by  filaments 
from  the  solar  plexus  and  lesser  splanchnic  nerve ;  they  accompany  the'branches 
of  the  arteries.  From  the  renal  .plexus,  some  filaments  pass  to  the  spermatic 
plexus  and  ureter. 

Tbe  Ureteb9. 

The  Ureter  is  the  excretory  duct  of  the  kidney..  It  is  a  cylindrical  membra- 
nous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter -of  a 
goose-quill.  It  is  placed  at  the  back  part -of  the  abdomen,  behind  the  perito- 
neum: and  extends  obliquely  downwards  and  inwards,  from  the  lower  part  of 
the  pelvis  of  the  kidney,  enters  the  cavity  of  the  pelvis,  and  then  passes  down- 
Tardfl,  forwards,  and  inwards,  to  the  base  of  the  bladder,  into  which  it  opens  by 
a  constricted  orifice,  afler  passing  obliquely,  for  Dearly  an  inch,  between  its 
muscular  and  mucous  coats. 

Belationa.  In  its  course  from  above  downwards,  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely 
by  the  spermatic  vessels;  the  mght  ureter  lying  close  to  the  outer  side  of  the 
inferior  vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  or  the  external 
iliac  artery,  lying  behind  the  ileum  on  the  right  side,  and  the  sigmoid  flexure 
of  the  colon  on  the  left.  In  the  pelvis,  it  enters  the  posterior  false  ligament  of 
the  bladder,  below  the  obliterated  hypogastric  artery;  the  vas  deferens,  in  the 
male,  passing  between  it  and  the  bladder.  In  the  female,  the  ureter  passes  along 
the  sides  of  the  cervix  uteri  and  upper  part  of  the  vagina.  At  the  base  of  the 
bladder,  it  is  situated  about  two  inches  from  its  fellow;  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle 
of  the  trigouQ. 

Structure.  The  ureter  is  composed  of  three  coats:  fibrous,  muscular,  and 
mucous. 

Thejihroiis  coat  is  continuous  with  that  surrounding  the  pelvis  of  the  kidney. 

The  mttscular  coat  consists  of  two  layers  of  longitudinal  fibres,  and  an  inter- 
mediate transverse  layer. 

The  mucous  coat  is  smooth,  and  presents  a  few  longitudinal  folds,  which  be- 
come effaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of 
the  bladder  below;  whilst,  above,  it  is  prolonged  over  the  papillte  into  the 
tubuli  uriniferi.    The  epithelial  cells  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypogas- 
tric plexuses. 

Suprarenal  Capsules. 

The  Suprarenal  Capsules  are  usually  classified,  together  with  the  spleen,  thy- 
mus, and  tnyroid,  under  the  head  of  "  ductless  glands,"  as  they  have  no  excretory 
duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  color,  situ- 
ated at  the  back  part  of  the  abdomen,  behind  the  peritoneum,  and  immediately 
in  front  of  the  upper  end  of  either  kidney;  hence  their  name.  The  right  one 
is  aomewhat  triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat;  the 
lefi  is  more  semilunar,  and  usually  larger  and  higher  than  the  right.  They 
vary  in  size  in  different  individuals,  being  sometimes  so  small  as  to  be  scarcely 
detected ;  their  usual  size  is  from  an  inch  and  a  quarter  to  nearly  two  inches  in 
length,  rather  less  in  width,  and  from  two  to  three  lines  in  thickness.  In  weight 
they  vary  from  one  to  two  drachms. 

Belaiions.  The  anterior  surface  is  in  relation,  on  the  right  side,  with  the  under 
aarfaoe  of  the  liver ;  and  on  the  left,  with  the  pancreas  and  spleen.    The  poaU- 
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rior  surface  rests  upon  the  crus  of  the  Diaphragm,  opposite  the  tenth  domi 
vertebra.  The  upper  thin  convex  border  is  directed  upwards  and  inwarda.  The 
lower  thick  concave  border  rests  upon  the  upper  end  of  the  kidney,  to  which  it 
is  connected  by  areolar  tissue.  The  inner  border  is  in  relation  with  the  great 
splanchnic  nerve  and  semilunar  ganglion,  and  lies  in  contact  on  the  right  side 
with  the  inferior  vena  cava,  and  on  the  \ti%  side  with  the  aorta.  The  surface 
of  the  suprarenal  gland  is  surrounded  by  areolar  tissue  containing  mach  fat, 
and  closely  invested  by  a  thin  fibrous  coat,  which  is  difficult  to  remove,  oa 
account  of  the  numerous  £brous  processes  and  vessels  which  enter  the  nrfflq 
through  the  furrows  on  its  anterior  surface  and  base. 

Structure.  On  making  a  perpendicular  section,  the  gland  is  seen  to  consist 
of  two  substances :  external  or  cortical,  and  internal  or  medullary. 

The  cortical  substance  forms  the  chief  part  of  the  organ ;  it  is  of  a  deep  yellow 
color,  and  consists  of  narrow  columnar  masses  placed  perpendicularly  to  the 
surface. 

The  medullary  substance  is  soft,  pulpy,  and  of  a  dark  brown  or  black  color; 
hence  the  name,  atrabiliary  capsules,  formerly  given  to  these  organs.  In  the 
centre  is  often  seen  a  space  formed  by  the  breaking  down  of  the  component 
parts  of  the  tissue. 

According  to  the  researches  of  Oesterlen  and  Mr.  Simon,  the  narrow  columnar 
masses  of  which  the  cortical  substance  is  composed  measure  about  ^Imth  of  aa 
inch  in  diameter,  and  consists  of  small  closed  parallel  tubes  of  limitary  mem- 
brane containing  dotted  nuclei,  together  with  much  granular  matter,  oil  globules, 
and  nucleated  cells.  According  to  £cker,  the  apparently  tubular  canals  con- 
sist of  rows  of  closed  vesicles  placed  endwise,  so  as  to  resemble  tubes;  whilst 
Kolliker  states,  that  these  vesicles  are  merely  locuU  or  spaces  in  the  stroma  of 
the  organ,  having  no  limitary  membrane,  which,  from  being  situated  endwise, 
present  the  appearance  of  linear  tubes.  Nucleated  cells  exist  in  large  numbers 
in  the  suprarenal  glands  of  ruminants,  more  sparingly  in  man  and  other  animal^ 
but  the  granular  matter  appears  to  form  the  chief  constituent  of  the  gland;  the 
granules  vary  in  size,  and  they  present  the  singular  peculiarity  of  undergoing 
no  change  when  acted  upon  by  most  chemical  reagents.  The  columnar  masses 
are  surrounded  by  a  close  capillary  network,  which  runs  parallel  with  them. 

The  medullary  substance  consists  of  nuclei  and  granular  matter,  uniformly 
scattered  througbout  a  plexus  of  minute  veins. 

The  arteries  supplying  the  suprarenal  capsules  are  numerous  and  of  large  siz«^ 
they  are  derived  from  the  aorta,  the  phrenic,  and  the  renal ;  they  subdivide  into 
numerous  minute  branches  previous  to  entering  the  substance  of  the  gland. 

The  suprarenal  vein  returns  the  blood  from  the  medullary  venous  plexus,  and 
receives  several  branches  from  the  cortical  substance ;  it  opens  on  the  right  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  renal  vein. 

Tlie  lymphatics  terminate  in  the  lumbar  glands. 

The  nerves  are  exceedingly  numerous;  they  are  derived  from  the  solar  and 
renal  plexuses,  and,  according  to  Bergmann,  from  the  phrenic  and  pneumogas- 
tric  nerves.    They  have  numerous  small  ganglia  developed  upon  them. 

THE  PELVIS. 

The  Cavity  of  the  Pelvis  is  that  part  of  the  general  abdominal  cavity  which 
is  below  the  level  of  the  linea  ilio-pectinea  and  the  promontory  of  the  sacrum. 

Boundaries.  It  is  bounded,  behind,  by  the  sacrum,  the  coccyx,  and  the  great 
sacro-sciatic  ligaments;  in  front  and  at  the  sides,  by  the  pubes  and  ischia,  cov- 
ered by  the  Obturator  muscles;  above,  it  communicates  with  the  cavity  of  the 
abdomen;  and  below,  it  is  limited  by  the  Levatores  Ani  and  Coccygei  muscles, 
and  the  visceral  layer  of  the  pelvic  fascia,  which  is  reflected  from  the  wall  of 
the  pelvis  on  to  the  viscera. 

Contents.    The  viscera  contained  in  this  cavity  are  the  urinary  bladder,  the 
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rectum,  and  some  of  the  generative  organs  peculiar  to  eacli  sex :  tbey  are  par- 
tinlly  covered  by  the  peritoneum,  and  guppHed  with  blood  and  lynipbatic  vessels 
and  nerves. 

The  Bladder. 

The  Bladder  Is  iheroservoir  for  the  urine.  It  is  a  m  11  scalo- membranous  sac, 
situated  in  the  pelvis,  behind  the  pubes,  and  in  front  of  the  rectum  in  the  maW, 
the  uterus  and  vagina  intervening  between  it  and  that  intestine  in  the  female. 
The  shape,  position,  and  relations  of  the  bladder  are  greatly  influenced  by  age, 
sex,  and  the  degree  of  dtj^tension  of  the  organ.  During  in/aney,  it  ia  contoal  in 
shape,  and  projects  above  the  upper  border  of  the  pubea  into  the  hypogastric 
region.     In  iite  aduiiy  when  quite  empty  and  contracted,  it  is  a  ismall  triangukr 
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eac,  placeil  deeply  in  the  pelvia,  fi^ittened  from  before  backwards,  its  apex  reaching 
as  high  an  the  upper  border  of  thefiymphyKis  pubis.  When  Hlightly  distended, 
it  has  a  rounded  form,  and  partially  fill>!  the  pelvic  ravity;  and  when  greatly 
distended,  it  is  ovoid  in  8bat>e,  rising  into  the  abdominal  cavity,  and  often  ex- 
tending nearly  as  high  as  the  urahilicuB.  It  is  larger  in  its  verticjii  diameter 
than  from  .side  to  side,  and  ita  long  axis  ia  directed  from  above  obliquely  down- 
wards and  backwards,  in  a  line  directed  from  some  point  between  the  pubos 
and  umbilicus  (according  to  iti5  distension)  to  the  end  of  the  coccyx.  The 
bladder,  when  distended,  is  slightly  curved  forwards  towards  the  anterior  wall 
of  the  nbJoraen,  so  as  to  be  more  convex  behind  than  in  front.  Tn  the  female, 
it  is  larger  in  the  transverse  than  in  the  vertical  diameter,  and  its  capacity  is 
said  to  be  greater  than  in  the  male.  When  moderately  distended,  it  measures 
about  Ave  inches  in  length,  and  three  inches  aoross,  and  the  ordinary  amount 
which  it  contains  ia  about  a  pint. 

The  bladder  is  divided  into  a  summit,  bod}-,  base,  and  neck. 

The  summit,  or  apex,  of  the  bladder  is  rounded  and  directed  forwanla  and 
upwards;  it  is  connected  to  the  ambilioos  by  a  fibro-muscular  cord,  the  urachus, 
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and  also  hy  means  of  two  rounded  fibrous  cords,  the  obliterated  portions  of  tho 
hypogastric  arteries,  which  are  placed  one  on  each  side  of  the  uracLus.  The 
summit  of  the  bladder  behind  the  urachus  is  covered  by  peritoneum,  whilst  tbe 
portion  in  front  of  the  urachus  has  no  peritoneal  covering,  but  rests  upon  the 
abdominal  wall. 

The  urachus  is  the  obliterated  remains  of  a  tubular  canal  which  exists  in  tbe 
embryo,  and  connects  the  cavity  of  tbe  bladder  with  a  membranous  sac  placed 
external  to  the  abdomen,  opposite  the  umbilicus,  called  the  allantois.  In  the 
infant,  at  birth,  it  13  occasionally  found  pervious,  so  that  the  urine  escapes  at 
the  umbilicus,  and  calculi  have  been  found  in  its  canal. 

The  body  of  Ihe  bladder  in  fVont  is  not  covered  by  peritoneum,  and  is  in 
relation  with  the  triangujar  ligament  of  the  urethra,  the  posterior  surface  of 
the  symphysis  pubis,  the  Internal  Obturator  muscles,  and,  when  distended,  vitb 
the  abdominal  parietes. 

The  posterior  surface  is  covered  by  peritoneum  throughout-  It  corresponds 
in  the  male,  with  the  rectum ;  in  the  female,  with  the  uterus,  some  convola- 
tions  of  the  small  intestine  being  interposed. 

The  side  of  the  bladder  is  crossed  obliquely  from  below,  upwards  and  for- 
wards, by  the  obliterated  hypogastric  artery ;  above  and  behind  this  cord,  the 
bladder  is  covered  by  peritoneum;  but  below  and  in  front  of  it,  the  serous 
covering  is  wanting,  and  it  is  connected  to  tbe  pelvic  fascia.  The  vas  deferens 
passes,  in  an  arched  direction,  from  before  backwards,  along  the  side  of  the 
bladder,  towards  its  base,  crossing  in  its  course  the  obliterated  hypogastrio 
artery,  and  passing  along  the  inner  side  of  the  ureter. 

The  base  {fundus)  of  the  bladder  is  directed  downwards  and  backwards.  It 
varies  in  extent  according  to  the  state  of  distension  of  the  organ,  being  very 
broad  when  full,  but  much  narrower  when  empty.  In  the  maU,  it  rests  upon 
the  second  portion  of  the  rectum,  from  which  it  is  separated  by  a  reflection  of 
the  recto-vesical  fascia.  It  is  covered  posteriorly,  for  a  slight  extent,  by  the 
peritoneum,  which  is  reflected  from  it  upon  the  rectum,  forming  the  recto- 
vesical fold.  The  portion  of  the  bladder  in  relation  with  the  rectum  corresponds 
to  a  triangular  space,  bounded  behind  by  the  recto-vesical  fold ;  on  either  side, 
by  the  vesicula  seminalis  and  vas  deferens;  and  touching  the  prostate  gland ia 
front.  When  the  bladder  is  very  full,  the  peritoneal  fold  is  raised  with  it, 
and  the  distance  between  its  reflection  and  the  anus  is  about  four  inches;  but 
this  distance  is  much  diminished  when  the  bladder  is  empty  and  contracted. 
In  the  female,  the  base  of  the  bladder  lies  in  contact  with  the  lower  part  of  tbe 
cervix  uteri,  is  adherent  to  the  anterior  wall  of  the  vagina,  and  separated  from 
the  upper  part  of  the  anterior  surface  of  the  cervix  uteri  by  a  fold  of  tbe 
peritoneum. 

The  neck  (cervix)  of  the  bladder  is  the  constricted  portion  continuous  with 
the  urethra.  In  the  male,  its  direction  is  oblique  in  the  erect  posture,  and  it  is 
surrounded  by  the  prostate  gland.  In  the  female,  its  direction  is  obliquely 
downwards  and  forwards. 

Ligaments.  The  bladder  is  retained  in  its  place  by  ligaments,  which  are 
divided  into  true  and  false.  The  true  ligaments  are  five  in  number,  two  ante- 
rior, and  two  lateral,  formed  by  the  recto-vesical  fascia,  and  the  urachus.  Tbe 
false  ligaments,  also  five  in  number,  are  formed  by  folds  of  the  peritoneum. 

The  anterior  ligaments  {pxibo-2irostat>c)  extend  from  the  back  of  the  pubes, 
one  on  each  side  of  the  symphysis,  to  the  front  of  the  neck  of  the  bladder,  and 
u{)per  surface  of  the  prostate  gland.  These  ligaments  contain  a  few  muscular 
fibres,  prolonged  from  the  bladder. 

The  lateral  ligaments,  broader  and  thinner  than  the  preceding,  are  attached  to 
the  lateral  parts  of  the  prostate,  and  to  the  sides  of  the  base  of  the  bladd<tr. 

The  urachua  is  the  fibro-muscular  cord  already  mentioned,  extending  between 
the  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  attach- 
ment to  the  bladder,  and  becomes  narrower  as  it  ascends. 
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The  false  Ugamenti  of  the  bladder  are,  two  poaterior,  two  lateral,  and  one 
superior. 

The  Itoo  posterior  pass  forwarda,  in  the  male,  from  the  sides  of  the  rectum ;  in 
the  female,  from  the  sides  of  the  uterus,  to  the  posterior  and  lateral  aspect  of 
the  bladder;  they  form  the  lateral  boundaries  of  the  recto-vesical  fold  of  peri- 
toneum, and  contain  the  obliterated  hypogastric  arteries,  and  the  ureters,  beside 
vessels  and  nerves. 

The  two  lateral  ligaments  are  reflections  of  the  peritoneum,  from  the  iliac 
fossse  to  the  sides  of  the  bladder. 

The  superior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  bladder  to  the  umbilicus.  It  covers  the  urachus,  and  the  oblite- 
rated hypogastric  arteries. 

Structure.  The  bladder  is  composed  of  four  coats:  a  serous,  a  muscular,  a 
cellular,  and  a  mucous  coat. 

The  serous  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the 
posterior  surface,  from  opposite  the  termination  of  the  two  ureters  to  its  sum- 
mit, and  is  rejected  from  this  point  and  from  the  sides,  on  to  the  abdominal  and 
pelvic  walls. 

The  muscular  coat  consists  of  two  layers  of  unstriped  muscular  fibre,  an 
external  layer,  composed  of  longitudinal  fibres,  and  an  internal  layer  of  circular 
fibres. 

The  longitudinal  fibres  are  most  distinct  on  the  anterior  and  posterior  sur- 
faces of  the  organ.  They  arise  in  front,  from  the  anterior  ligaments  of  the 
bladder,  from  the  neck  of  the  bladder,  and,  in  the  male,  from  the  adjacent  por- 
tion of  the  prostate  gland.  They  spread  out,  and  form  a  plexiform  mesh,  on 
the  anterior  surface  of  the  bladder,  being  continued  over  the  posterior  surface 
and  base  of  the  organ  to  the  neck,  where  they  are  inserted  into  the  prostate,  in 
the  male,  and  into  the  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  from  the  sides  of  the  prostate, 
and  spread  out  upon  the  sides  of  the  bladder,  intersecting  with  one  another. 

The  circular  fibres  are  very  thinly  and  irregularly  scattered  on  the  body  of 
the  organ ;  but,  towards  its  lower  part,  round  the  cervix  and  commencement 
of  the  urethra,  they  are  disposed  as  a  thick  circular  layer,  forming  the  sphincter 
VMicffi,  which  is  continuous  with  the  muscular  fibres  of  the  prostate  gland. 

Two  bands  of  oblique  fibres,  originating  behind  the  orifices  of  the  ureters, 
converge  to  the  back  part  of  the  prostate  gland,  and  are  inserted,  by  means  of 
a  fibrous  process,  into  the  middle  lobe  of  that  organ.  They  are  the  muscles  of 
the  ureters,  described  by  Sir  C.  Bell,  who  supposed  that,  during  the  contraction 
of  the  bladder,  they  served  to  retain  the  oblique  -direction  of  the  ureters,  and 
80  prevent  the  reflux  of  urine  into  them. 

The  cellular  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coats,  and  intimately  united  to  the  latter. 

The  mucous  coat  is  thin,  smooth,  and  of  a  pale  rose  color.  It  is  continuous 
through  the  ureters  with  the  lining  membrane  of  the  uriniferous  tubes,  and 
below,  with  that  of  the  urethra.  It  is  connected  loosely  to  the  muscular  coat, 
by  a  layer  of  areolar  tissue,  excepting  at  the  trigone,  where  its  adhesion  is 
more  close.  It  is  provided  with  a  few  mucous  follicles;  and  numerous  small 
racemose  glands,  lined  with  columnar  epithelium,  exist  near  the  neck  of  the 
organ.  The  epithelium  covering  it  is  intermediate  in  form  between  the  columnar 
and  squamous  varieties. 

Interior  of  the  hlaxider.  Upon  the  inner  surface  of  the  base  of  the  bladder, 
immediately  behind  the  urethral  orifice,  is  a  triangular,  smooth  surface,  the  apex 
of  which  is  directed  forwards;  this  is  the  trigonum  vesicse,  or  trigone  vesicate. 
It  is  paler  in  color  than  the  rest  of  the  mucous  membrane,  and  never  presents 
any  rugaa,  even  in  the  collapsed  condition  of  the  organ,  owing  to  its  intimate 
adhesion  to  the  subjacent  tissues.  It  is  bounded  on  each  side  by  two  slight 
ridges,  which  pass  backwards  and  outwards  to  the  orifices  of  the  ureters,  and 
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Fig.  437.— The  "Bladder  and  Urethra 
laid  opea.    Seen  from  above. 
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correspond  with  the  muscles  of  these  tubes ;  and  at  each  posterior  angle,  by  tbe 
orifices  of  the  ureters,  which  are  placed  nearly  two  inches  from  each  other,  and 
about  an  inch  and  a.half  behind  the  orifice  of  the  urethra.  The  trigone  cor- 
responds with  the  interval  at  the  base  of  the  bladder,  bounded  by  the  prostate 

in  front,  and  the  vesiculee  and  vasa  deferentia 
on  the  sides.  Projecting  from  the  lower  and 
anterior  part  of  the  bladder,  into  the  orifice  of 
the  urethra,  is  a  slight  elevation  of  mucouj 
membrane,  called  the  uvula  vesicee.  It  is  formed 
by  a  thickeiiing  of  the  prostate. 

The  aHeriea  supplying  the  bladder  are  the 
superior,  middle,  and  inferior  vesical,  in  the 
male,  with  additional  branches  from  the  uteriiK, 
in  the  female.  They  are  all  derived  from  tbe 
anterior  trunk  of  the  internal  iliac. 

The  veim  form  a  complicated  plexus  round 
the  neck,  sides,  and  base  of  tbe  bladder,  and 
terminate  in  the  internal  iliac  vein. 

The  lymphatics  accompany  the  bloodvessels, 
pa.ssing  through  the  glands  surrounding  them. 
The  nerves  are  derived  from  the  hypogastric 
and  sacral  plexuses;  the  former  supplying  the 
upper  part  of  the  organ,  the  latter  its  base  and 
neck. 

Male  Uuethra. 

vo^^-- ^.     ^f^Mti\  r^T  The  Urethra  extends  from  the  neck  of  tl« 

bladder  to  the  meatus  urinarius.  It  presents  a 
double  curve  in  the  Haccid  state  of  the  peni^ 
but  in  the  erecc  state  it  forms  only  a  single 
curve,  the  concavity  of  which  is  directed  up- 
wards (Fig.  436).  Its  length  varies  from  eight 
to  nine  inches;  and  it  is  divided  into  three  por- 
tions, the  prostatic,  membranous,  and  s^wngy, 
the  Ptructure  and  relations  of  which  are  essen- 
tially different. 

The  prostatic  portion  is  the  widest  and  most 

dilatable  part  of  the  canal.     It  passes  through 

the  prostate  gland,  from  its  base  to  its  apex, 

lying  nearer  its  upper  than  its  lower  surface 

It  is  about  an  inch  and  a  quarter  in  length; 

the  form  of  the  canal  is  spindle-shaped,  being 

wider  in  the  middle  than  at  cither  extremity,  and  narrowest  in  front,  where 

it  joins  the  membranous  portion.     A  transverse  section  of  tbe  caual  in  this 

situation  is  triangular,  the  apex  directed  downwards. 

Upon  the  floor  of  the  canal  is  a  narrow  longitudinal  ridge,  tbe  verumontanumy 
or  caput  galliiiaginis,  formed  by  an  elevation  of  the  mucous  membrane  and  its 
subjacent  tissue.  It  is  eight  or  nine  lines  in  length,  and  a  line  and  a  half  in 
height;  and  contains,  according  to  Kobelt,  muscular  and  erectile  tissues.  AVhen 
distended,  it  may  serve  to  prevent  the  passage  of  the  semen  backwards  into  the 
bladder.  On  each  side  of  the  verumontanum  is  a  slightly  depressed  fossa,  tbe 
prostatic  sinvs,  the  floor  of  which  is  perforated  by  numerous  apertures,  the 
orifices  of  the  prostatic  ducts,  the  ducts  of  the  middle  lobe  opening  behind  the 
crest.  At  the  fore  part  of  the  verumontanum,  in  the  middle  line,  is  a  depres- 
sion, the  sinus  pocularis  (vesiciila  prostatica);  and  upon  or  within  its  margins  are 
the  slit-like  openings  of  tlie  ejaculatory  ducts.    The  sinus  pocularis  forms  a 
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covers  the  pyramids,  and  sends  uumerous  prolongatioos  iiiwarda,  towards  the 
sinu*  between  the  pyramids. 

The  cortical  substacice  is  soft,  reddish,  granular,  easily  lacerated,  and  contains 
numerons  small,  red  bodies  scaltercil  through  it  in  every  part,  excepting  towards 
the  rre«  surface.  These  are  the  Malpighian  bodies.  The  cortical  substauc«  i^ 
composed  of  a  mass  of  convoluted  tubult  vrt- 

nifcri,  bloodvessels,  lymphatics,  and  nervcit,    Fig-lSi.— VcrticalS«iioQufK«Inoj-. 
connected    together   by   a    firm,  traoapareut, 
granular    .subHtanco,    which    contains    small 
granular  cells. 

The  medullary  substance  consists  of  pale, 
reddish  •colored,  conical  masses,  the  pijrnmida 
iff  M'ltpiijhi ;  they  vary  in  number  from  eight 
to  eijihteeii;  their  baaes  are  directed  towards 
Ihe  circumference  of  the  organ;  whilst  their 
apices,  M'hicli  are  free  from  the  cortical  sub- 
stance, converge  towards  the  sinus,  and  termi- 
nate in  Hmooth,  rounded  extremities,  called 
the  papilla  (mammilUe)  of  the  kidney.  Some- 
times, two  of  the  masses  are  joined,  and  have 
between  them  only  one  papilla.  The  kidney 
ia  thus  seen  to  consist  of  a  number  of  oonical* 
shaped  masses,  each  inclosed,  excepting  at  the 
apex,  by  an  inrestmentof  the  cortical  substance: 
these  repreiwnt  the  Beparnte  lobules  of  which 
the  human  kidney  in  the  fojtus  consists,  a  con- 
dition which  is  permanent  in  the  kidneys  of 
mauy  of  the  lower  animalu.  As  the  human  kid- 
ney becomes  developed,  the  adjacent  lobules 
coalesce,  so  as  to  form  a  single  gland,  the  surface 
of  which,  even  in  the  adult,  occJisionally  pre- 
sents faint  traces  of  a  lobular  subdivision. 

The  medullary  substance  is  denser  in  structure  than  the  cortical,  darker  in 
color,  and  presents  a  striated  appearance,  from  being  composed  ofa  number  of 
minuLB  converging  tubes  {tubuli  urini/eri).  If  traced  backwards  the  tubuli 
uriniferi  arc  found  to  commence  at  the  apices  of  the  cones  by  small  orifices, 
which  vary  from  ^^q  to  ^^  of  an  inch;  as  tliey  pass  up 
in  the  medullary  substance,  towards  tlio  periphery,  they 
pursue  a  diverging  course,  dividing  and  subdivicling  at 
very  acute  aoglea,  until  they  reach  the  cortical  sub- 
stance, where  tWy  become  convoluted,  anastomose  freely 
with  Ciich  other,  and  retain  the  same  diameter.  The 
number  of  ori6ces  on  the  entire  surface  of  a  siuglo  pit- 
pilla  is,  according  to  Uuschkc:,  about  a  thousand;  fruni 
four  to  five  hundred  large,  and  as  many  smaller  ones. 
The  tubuli  uriniferi  are  formed  of  a  transparent  homo- 
geneous basement  mombrano,  lined  by  spheroidal  epi- 
thelium, which  occupies  about  two-thirtls  of  the  diameter 
of  tlie  tube.  The  tubes  are  separated  from  one  another, 
in  the  medullary  cones,  by  capillary  vessels,  which  form 
ohlon^  meslies  parallel  with  the  tubuli,  and  by  an  inter- 
mediate  parenchymatous  substance  composed  of  cells. 

As  soon  as  the  tubuli  uriniferi  enter  the  cortical  sub- 
stance (Pig.  436),  they  become  convoluted,  and  anastomose  fVccly  with  each 
other;  they  ore  sometimes  called  the  tttha  of  Ferm'n.     At  the  bases  of  the 
pyramids,  the  straight  tubes  are  described  aa  being  collected  into  small  conical 
bundles,  tUe  tortuous  tubuU  oorrespoading  to  which  are  prolonged  upwards 
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into  the  cortical  portion  of  tbe  kidney  as  far  as  the  surface,  forming  a  number 
of  small  conical  masses,  which  are  named  the  pyramid*  of  Ferrtitt,  sewral  o* 
which  correspond  to  each  medullury  cone  aod  '\is  vorret>{K>udiDg  portion  of  cor- 
tical subatancc.  According  to  Mr.  Bowman,  tlic  mbuH  uriniferi  commenoe  ia 
the  cortical  substance  as  nuiall,  dilated,  membranous  capsules,  tbe  capsuleaof 
the  Malpighian  bodies ;  they  ali^o  form  loop^  either  by  the  junction  of  adjacent 
tubes,  or,  according  to  Toynbee,  by  the  anion  of  two  branches  proceeding  from 
the  same  tube;  they  have  also  been  seen  to  arise  bv  free  closed  extremiiic 

The  Malpighian  hodifs  are  found  only  in  the  cortical  substance  of  the  kidoer. 
They  are  small  round  bodies;,  of  a  deep  red  color,  and  of  the  average  diameter 
of  the  rSftth  of  an  inch.  Each  body  is  composed  of  a  vascular  tufl  inclosed  i& 
a  thin  membranous  capsule,  the  dilated  commencement  of  a  uriniferoas  tnbule. 
The  vascular  tult  consists  of  the  ramifi.cationB  of  a  minute  artery,  the  affmt 
vesxtj  which,  afVer  piercing  the  capsule,  divides,  in  a  radiated  manner,  into 
several  branches,  which  ultimately  terminate  in  a  finer  set  of  capillary  vesseU. 
From  these,  a  small  vein,  the  efferent  vessel^  proceeds;  this  pierces  the  capsale 
near  the  artery,  and  forms  a  close  venous  plexna,  with  tbe  efierent  vcsaela  from 
other  Malpighian  bodies,  round  tbe  adjaceul  tubuli. 

Tlio  capsular  dilatation  of  the  Malpighian  body  is  not  always  placed  at  ilie 
commencement  of  tlio  tube;  it  may  occupy  one  sido  (Gcrlach):  hence  thrir 
subdivision  iulo  lateral  or  terminal.  Tbe  membrane  composing  it  is  thicker 
than  that  of  the  tubulo;  the  epithelium  lining  ita  inner  surface  is  thin,  and,  in 
the  frog,  provide<l  with  cilia  at  the  neck  of  the  dilated  portion;  but  in  thobumaa 
subject  oilia  have  not  been  detected.  According  to  Mr.  Bowman,  tbe  sarToce  of 
the  vascular  tuf\  lies  free  and  uncovered  in  the  interior  of  its  capsule;  but, 
according  to  Gerlach,  it  is  covered  with  a  thick  layer  of  nucleated  cells,  similir 
to  those  lining  the  inner  surface  of  the  capsule. 

Ducts.  The  ureter,  as  it  approaches  the  hilum,  becomes  dilated  into  a  fuot»eh 
shaped  membranous  sac,  ihoptlvis.  It  then  enters  the  sinus,  and  subdiridfs 
usually  into  three  prolongations,  the  infundibnla;  one  placed  at  each  extremity, 
and  one  in  tbe  middle  of  tbe  organ;  these  subdivide  into  from  seven  to  thirteea 
smaller  tubes,  the  eah'ces,  each  of  which  erahroces  the  base  of  one  of  tbe  papitlc 
Sometimes,  a  cah'x  incloses  two  or  more  papillie.  The  ureter,  the  pelvis,  and 
tbe  calices  consist  of  three  coats:  fibrous,  muscular,  and  mucous. 

The  external  or  Jibrty-ela^iic  coat  is  continuous,  round  the  bases  of  tho  papUlit, 
with  the  tunica  propria  investing  the  surface  of  the  organ. 

Tbe  muscular  mat  is  placed  between  tho  fibrous  and  mucous  coats.  It  con* 
sists  of  an  external  or  longitudinal,  and  an  internal  or  circular  stratum. 

Tbe  intentat  OT  mucous  coat  invests  the  iwipillre  of  the  kidnoy.and  iitcontinuM 
into  the  oriOces  upon  their  surfaces.  It  is  lined  by  opiihelium  of  tho  spherutdal 
kind. 

VvsseU  and  mrvfs.  The  rertnl  artery  is  lorge  in  proportion  to  the  siae  of  the 
organ  which  it  supplies.  Each  vessel  divides  into  four  or  five  branches,  which 
enter  the  hilum,  and  are  invested  by  sheaths  derived  from  the  fibrous  cai>sol<!; 
tbey  penetrate  the  substance  of  tbe  organ  btHween  the  papillm,  and  enter  tba 
cortical  subslanco  in  the  intervals  between  tho  medullary  cones;  dividing  and 
subdividing  in  their  course  towards  the  bases  of  the  pyramid.<,  where  tberform 
arches  by  their  anastomoses ;  from  these  arches,  numerous  vessels  are  distnboled 
to  the  cortical  substance,  some  of  which  enter  the  Malpighian  corpuscles;  whilst 
others  form  a  capillary  network  round  the  uriniferous  tubes. 

The  veim  of  the  kidney  commence  upon  the  surface  of  tbe  orgOD,  where  they 
live  a  stellate  arrangement;  they  pass  inwards,  and  open  into  larger  veiai, 
which  unite  into  arches  round  the  bases  of  the  me<Iullary  oonos.  After  rcccir* 
iug  the  venous  plexus  from  the  tubular  purtion,  they  aocommny  the  branchca 
of  the  arteries  of  the  sinus  of  tho  kidnev,  where  they  finally  unite  to  form  • 
single  vein,  whioh  terminates  in  the  inferior  vena  cava. 
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IQ  lymphatics  of  the  kido^v  consist  of  a  superficial  and  deep  sel;  tliey 
Aocoinpanj  the  bloodvessel!),  and  tenniiiate  in  the  lumbar  glunds. 

The  n«r«cjt  are  derived  from  the  renal  plexus,  which  is  Ibrined  by  filameota 
front  the  solar  plexus  and  lesser  splanchuio  nerve;  lliey  accompany  the  braiichea 
of  the  arteries.  From  the  reua)  plcxutj,  some  tilamentB  pass  to  the  spermatio 
plexus  and  ureter. 

^  The  Urbters. 

The  Ureter  13  the  excretory  dnct  of  the  kidney..  It  is  a  cylindrical  membra- 
nous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter  <»f  a 
goose-quill.  It  h  placed  at  the  back  part  of  the  abdomen,  behind  the  pcritQ- 
ncum:  and  extends  obliquely  downwards  and  inwards,  from  the  lower  part  of 
the  pelvis  of  the  kidney,  enter."  the  cavity  of  the  pelvis,  and  then  pa8se.s  down- 
wards, forwards,  and  inwards,  to  the  base  of  the  bladder,  into  which  it  opens  by 
a  constricted  orilicc,  af^cr  passing  obliquely,  for  nearly  an  inch,  between  ita 
muscular  and  mucous  coats. 

Retdtions.  In  its  course  from  above  downwards,  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely 
by  the  spermatic  ve.'tsels;  the  riyhl  ureter  lying  cIorc  to  the  outer  side  of  the 
inferior  vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  or  the  external 
iliac  artery,  lying  behind  the  ileum  on  the  right  side,  and  the  .sigmoid  flexure 
of  the  colon  on  the  led.  In  the  pelvis,  it  enters  the  posterior  false  ligament  of 
the  bUdder,  below  the  obliteraied  hypogastric  artery  ;  the  vas  deferens,  in  the 
male,  passing  between  it  and  the  bladder.  In  tho  female,  the  ureter  passes  along 
the  siacs  of  the  cervix  uteri  and  upper  part  of  the  vagina.  At  the  base  nf  the 
bladder.  It  ia  sitnated  about  two  inches  from  its  fellow;  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle 
of  the  trigone. 

Structure.  The  ureter  is  coraposcd  of  three  coats:  fibrous,  muscular,  and 
mucoos. 

Thejiftrow  coal  is  continuous  with  that  surrounding  the  pelvis  of  the  kidney. 

The  mueeular  coat  consists  of  two  layers  of  longitudinal  fibres,  and  an  inter* 
mediate  transverse  layer. 

The  miKous  coat  is  smooth,  and  presents  a  few  longitudinal  folds,  whioli  be- 
come effaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of 
the  bladder  below;  whilst,  above,  it  is  prolonged  over  the  papilla)  into  the 
tubuli  uriniferi.    The  epithelial  cells  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatio,  internal 
iliac,  and  inferior  vesical. 

Ttio  nerves  are  derived  from  the  inferior  mesenteric,  Bpcrmalic,  and  hypogas- 
tric plexudca. 

StrPRARENAL   CAPS[ri.BS. 

The  Suprarenal  Capsules  are  usually  classified,  together  with  the  spleen,  thy- 
mus, and  thyroid,  under  the  head  of  "nuctlcss  glands,"  as  tbey  have  no  excretory 
duct.  They  are  two  small  fiuttened  glandular  bodies,  of  a  yellowish  color,  situ- 
ated at  the  hack  part  of  the  abdomen,  behind  the  peritoneum,  and  immediately 
in  front  of  the  upper  end  of  either  kidney;  hence  their  name.  The  right  one 
ia  somewhat  triangular  m  shape,  bearing  a  resemblance  to  a  cocked  hat;  the 
left  is  moro  semilunar,  and  usually  larger  and  higher  than  the  Haht.  They 
vary  in  size  in  different  individuals,  being  sometimes  so  small  as  to  oe  scarcely 
detected ;  their  usual  size  is  from  an  inch  and  n  quarter  to  nearly  two  inches  in 
length,  rather  less  in  width,  and  from  two  to  three  lines  in  thickness.  In  weight 
they  vary  from  one  to  two  drachms. 

Helationa.  The  anterior  enr/uce  is  in  relation,  on  the  right  side,  with  the  under 
surface  of  the  liver;  and  on  the  left,  with  the  pancreas  and  spleen.    The  jtoste- 
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rior  sttr/nce  resta  upon  the  crua  of  the  Diaphrngtn,  opposite  the  tenth  dc 
vertebra.  The  upper  tliin  convex  border  is  directed  upwards  and  iuwarda. 
UnofT  thick  concave  border  rests  upon  the  upper  end  of  the  kidney,  to  whicb  it 
is  connected  by  areolar  tissue.  The  inner  Cordrr  ia  in  relation  vith  the  gmt 
splauchuic  nerve  and  semilunar  ganglion,  and  lies  in  contact  on  the  right  eid« 
with  the  inferior  vena  cava,  and  on  the  leH.  side  with  the  aorta.  The  lai 
of  the  suprarenal  gland  ia  surrounded  by  areolar  lissuo  containing  much!  _ 
and  closely  iuvesled  by  a  thin  fibrous  coat,  which  is  difficult  to  removi;,  oa~ 
acoount  of  the  numerous  fibrouu  processes  and  vessels  M'hich  enter  the  orgu 
through  the  furrows  on  its  anterior  surface  and  base. 

Structure.  On  making  u  perpendicular  section,  the  gland  is  seen  to  eonot 
of  two  substances :  external  or  cortical,  and  internal  or  mcdallary. 

The  cortital  substance  forms  the  chief  part  of  the  orf;an ;  it  is  of  a  deep  jellow 
color,  and  consists  of  narrow  columnar  nioasctf  placed  perpendicularly  to  lite 
surface. 

The  medullary  svlstance  is  soU,  pulpy,  and  of  a  dark  brown  or  black  color; 
hence  the  name,  tUrabiliary  capxules,  formerly  given  to  these  organs.  In  the 
centre  is  often  seen  a  space  formed  by  the  breaking  down  of  the  conpooeot 
parts  of  the  tissue. 

According  to  tliercacarohesof  Oesterlen  and  Mr.  Simon,  the  narrow  columntr 
masses  of  which  the  cortical  substance  is  composed  lucasuro  about  irlgth  of  an 
inch  in  diameter,  and  cousisbi  of  small  closed  parallel  tubes  of  limitarr  mea- 
"brane  containing  dotted  nuclei,  together  with  much  granular  matter,  oil  gfohnlci, 
and  aucleated  cells.  According  to  Ecker,  the  apfmrently  tubular  canals  era- 
sist  of  rows  of  closed  vesicles  placed  endwise,  so  as  to  resemble  tubes;  vliibi 
Kolliker  stAtes,  that  these  vesicles  are  merely  loculi  or  spaces  in  the  stroma  c^ 
the  organ,  liaving  no  limitary  membrane,  wliich,  from  being  situated  eodi ' "" 
preaent  the  appearance  of  linear  tubc&  Nucleated  cells  exist  in  large  numl 
in  the  suprarenal  glands  of  ruminants,  more  sparingly  in  man  and  other  animals, 
but  the  granular  matter  appears  to  form  the  chief  constituent  of  the  gland;  the 
granules  vary  in  sixe,  and  they  present  the  singulnr  peculiarity  of  ondergi:' 
no  uliange  when  acted  upon  bv  most  chemical  rcupenla.  The  columnar 
are  siirrounded  by  a  close  capillary  network,  which  runs  ixirallel  with  tl 

The  medullary  substance  consists  of  nuclei  and  granular  matter,  uniformly 
scattered  throughout  a  plexus  of  minute  veins. 

Thearl^rits  supplying  the  suprarenal  capsules  are  numerous  and  of  large  sue, 
they  arc  ilerived  from  the  aortii,  the  phrenic,  and  the  reual ;  ihcy  subUivtde  uito 
numerous  minute  branches  previous  to  entering  the  substance  of  the  gland. 

The  suprareital  vein  returns  the  blood  from  the  medullary  venous  plexud,  ifid 
receives  several  branches  from  the  cortical  substance ;  it  o]>ons  on  the  right  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  renal  vein. 

The  l^tp/iatin  terminate  in  the  lumbar  glands. 

The  nerveA  are  exceedingly  numerous;  they  are  derived  from  the  solar  tnd 
renal  plexuses,  and,  according  to  Bergmann,  from  the  phrt-nic  and  pnetiinoga»> 
trio  nerves.    They  have  numerous  small  ganglia  developed  upou  them. 

THE  PELVIS. 

The  Cavity  of  the  Pelvis  is  thnt  part  of  the  genernl  abdominal  oavity  whici 
is  below  the  level  of  the  linea  ilio-pectinea  and  the  promontory  of  the  ncru^ 

lifmmlariea.  It  is  bounded,  behind,  by  the  sacrum,  the  coccyx,  and  the  gi 
sacro-sciatio  ligaments;  in  front  and  at  the  sidei^,  by  the  pubos  and  ischta,  o 
ered  by  the  Obturator  muscles;  above,  it  communicates  with  the  cavity  oflh* 
abdomen;  and  below,  it  is  limited  by  the  Levutores  Ani  and  Goeeygei  moiolca 
and  the  visceral  layer  of  the  pelvic  fascia,  which  is  rcQcotod.  from  the  wall  of 
the  pelvis  on  to  the  viscera. 

^MtAuuCr.     ^*be  visueru  contained  in  this  cavity  are  the  urinary  bladder,  the 


THE    BLADDER. 

rectttm,  and  »ome  of  the  generative  organs  pccaliar  to  each  sex:  they  arc  par- 
tially  covered  by  the  peritoneum,  and  oupplied  wilU  blood  aud  lymphatic  vessels 
and  nerves, 

Tii£  Blaudeb. 

The  Bladder  ia  the  reservoir  for  the  urine.  It  is  a  musculo-membranoua  sac, 
Bituated  in  the  pelvis,  behind  the  pubea,  and  in  front  of  the  rectum  in  the  maW, 
the  uterua  and  vagina  intervening  between  it  and  that  intetttino  in  the  female. 
The  shape,  position,  and  relations  of  the  bladder  are  greatly  influenced  by  age, 
sex,  and  the  degree  of  distension  of  the  organ,  ifuring  ivjancy,  it  ia  conical  in 
shape,  and  projects  above  the  upper  l>order  of  the  pubes  into  the  liypogaKtriu 
region.     In  the  aJuli,  when  quite  empty  and  contracted,  it  ia  a  small  triangular 

Fig.  430. — Viirtical  Svcti<^D  ot  BladtliT,  IVois,  and  UrelbnL 
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aac,  placed  deeply  in  the  pelvis,  flattened  from  before  backwaKls,  its  apex  reaching 
aa  high  as  the  upper  border  of  the  symphysis  pubis.  When  slightly  distended, 
it  has  a  rounded  Ibrm,  and  partially  fills  the  pelvic  cavity ;  and  when  greatly 
distended,  it  ia  ovoid  in  shape,  rising  into  the  abdominal  cavity,  and  often  ex- 
tending nedirly  as  liiKh  as  the  umbilicus.  It  is  larger  in  its  vertical  diameter 
than  from  side  to  aifie,  and  its  long  axis  is  directed  from  ubovo  obliquely  down- 
wards  and  backwanls,  in  a  line  directed  from  some  point  between  the  pubes 
and  umbilicus  (^accordinjj  to  its  distension)  to  the  end  of  the  coccyx.  "The 
bladder,  wheu  distended,  is  slightly  curved  forwards  towards  the  anterior  wall 
of  the  abdomen,  »o  as  to  be  more  convex  behind  than  id  front.  In  the  female, 
it  is  larger  in  the  transverse  than  in  the  vertical  diameter,  and  its  capacity  is 
said  to  bo  greater  than  in  the  male.  When  modemtely  distended,  it  measures 
about  five  inches  in  length,  and  three  inches  across,  and  the  ordinary  amount 
which  it  conmina  in  about  a  pint. 

The  bladder  is  divided  into  a  summit,  body,  base,  and  neck. 

The  summit,  or  apex,  of  the  bladder  is  rounded  and  directed  forwards  and 
upwards;  it  ia  connected  to  the  umbilicas  by  a  Sbro-musoulareord,  the  uraahus, 
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mid  also  b^  means  of  two  rounded  fibrous  cords,  the  obliterated  portions  of  tlie 
liypogastric  arturic»,  which  ure  [ilaced  one  on  each  side  of  thu  tirachiis.  Th« 
Bummit  of  the  bladder  behind  the  urachuii  is  covered  by  peritoneum,  whilsUbA 
portion  in  front  of  the  uracLua  lias  no  ptrritoneal  covering,  but  reste  apou  the 
nlKloininnl  wall. 

The  uraohus  is  the  obliterated  remains  of  a  tubular  canal  wLicb  exists  In  tbo 
embryo,  and  connects  the  cavity  of  the  bladder  with  a  membranous  sac  placed 
external  to  the  nbdoincn,  opposite  the  umbilicus,  called  the  al/nntais.    In  tbo  ' 
infant,  at  birth,  it  tg  occasionally  found  pervious,  so  that  the  uriue  escapes  lb 
the  umbilious,  and  calculi  bavo  been  found  in  its  cnnal. 

The  boily  of  Xbe  bladder  in  fVont  is  not  covered  by  peritoneum,  and  is  in 
relation  with  the  trian^uJar  ligament  of  the  urethra,  the  posterior  surface  of 
the  symphysis  pubis,  the  Intcriiul  Obturator  muscles,  and,  when  distended,  wtiii 
the  abdommal  parictes. 

The  posterior  surface  is  covered  by  peritoneum  throughout.  It  oorrcBpoodv, 
in  the  male,  with  the  rectum;  in  the  female,  with  the  uterus,  someoocrola- 
tions  of  the  email  intestine  being  interposed. 

The  side  of  the  bludder  is  crossed  obliquely  from  below,  upwards  and  for 
wards,  by  the  obliterated  hypogastric  artery;  above  and  behind  this  cord,  tlw 
bladder  is  covered  by  periioueuin ;  but  below  and  in  front  of  it,  the  eerous 
covering  ia  wanting,  and  it  is  connected  to  the  pelvic  fascia.  The  va^  deferew 
[tmisscs,  in  an  arched  direction,  from  before  backwards,  along  the  i^ideof  ths 
bladder,  towards  its  base,  crossing  in  its  course  the  obliterated  hypogasttio 
artery,  and  passing  along  the  inner  side  of  the  ureter. 

The  hase  (^/unduf)  of  ilie  bladder  is  directed  downwards  and  backwards.  It 
varies  in  extent  according  to  the  slate  of  distension  of  the  organ,  Iwing  very 
broad  when  full,  but  much  narrower  when  empty,  /n  the  male,  it  refits  apoi 
t)ie  second  {wrLion  of  the  rectum,  from  which  it  is  separated  by  a  refloctioo  of 
the  rcclo-vcsical  fascia.  It  is  covered  posteriorly,  for  a  slight  extent,  hy  tlie 
peritoneum,  which  is  reflected  from  it  upon  the  reolum,  forming  the 
vesical  Ibid.  The  jwrlion  of  ihe  bladder  in  relation  with  the  rectum  cnrrai^  _ 
to  a  triangular  space,  bounded  behind  by  the  recto-vesical  fold  ;  on  eilherside, 
by  the  vesieula  seminalis  and  vas  deferens;  and  touching  the  prostate  gfaudia 
fVont.  When  the  bladder  is  very  full,  tbo  peritoneal  fold  is  raisol  with  ii, 
and  the  distance  between  its  reflection  and  the  anus  is  about  four  inobce;  but 
this  distance  is  much  diminished  when  the  bladder  is  empty  and  oontraotai 
In  ifie  female,  the  base  of  the  bladder  lies  in  contact  with  the  lower  part  of 
cervix  uteri,  is  adherent  to  the  anterior  wall  of  the  vagina,  and  sfeparsted 
the  upper  part  of  the  anterior  surface  uf  tlio  cervix  uteri  by  a  fold  of  tb 
peritoneum. 

The  neck  {cervix)  of  the  bladder  is  the  constricted  portion  continQooi  wilk 
the  urethra.  In  the  male,  its  direction  is  oblique  in  the  ertjci  jroature,  and  hii 
surround-:d  by  tbo  prostate  gland.  In  the  female,  its  direction  la  obljqn^ 
downwards  and  forwards. 

Jsigaments.  The  bladder  is  retained  in  its  place  bj  ligaments,  wbicb  an 
divided  into  true  and  false.  The  true  ligaments  are  five  in  number,  uroaMfr 
rior,  and  two  lateral,  formed  by  the  recto-vesical  fascia,  and  the  uracbu&  Tba 
iaUe  ligaments,  also  five  in  number,  are  formed  bv  folds  of  the  peritonoom. 

The  anterior  Utjamenh  {pulM^-}>rostaiic)  extend  from  the  back  of  the  pal 
one  on  each  side  of  the  symphysi-t,  to  the  front  of  the  nock  of  the  bladder,! 
ui'per  surface  of  the  prosUte  gland.    These  ligaments  conuio  a  few  mi 
Sores,  prolonged  from  the  bladder. 

The  latrral  ligametUs^  broader  and  thinner  than  the  preceding,  are  attaelMdiO 
tbd  lateral  parts  of  the  prostate,  and  to  the  sides  of  the  h.a»c  of  tbe  bladter. 

The  iirocAttf  is  tbe  fibra-muscalar  cord  already  mentioned,  exlendinp  bel««n 
tbe  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  altaeli- 
jxreai  /p  the  bJjiddcT,  and  becomes  narrower  as  it  aacends. 
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The  fake  li^menta  of  the  bladder  are,  two  posterior,  two  lateral,  and  oae 
superior. 

The  iwo  posUrior  pass  forwards,  in  the  male,  from  the  sidea  of  the  rectum ;  in 
the  female,  from  the  aides  of  the  utenii^,  to  tlie  poMerior  and  lateral  aspect  of 
the  bladder;  they  form  the  lateral  boundaries  of  the  recto-veaical  fold  of  peri- 
toneum, and  contain  the  obliterated  hypogastric  arteries,  and  the  ureters,  beside 
vessels  and  nerves. 

Thu  uco  lateral  ligaments  are  reflections  of  the  peritoneum,  from  the  iliao 
fossse  to  the  sides  of  the  bladder. 

The  superior  lignineiit  is  tlie  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  bladder  to  the  umbilicus.  It  covers  the  urachus,  and  the  oblite- 
rated hypogastric  arteries. 

Siruelur':  The  bladder  is  composed  of  four  coats:  a  serous,  a  muscular,  a 
cellular,  and  a  mucous  coat. 

The  serom  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  tho 
posterior  surface,  from  opposite  tho  termination  of  tho  two  ureters  to  its  sum- 
mit, and  is  reflected  from  this  poiut  and  from  the  sides,  ou  to  tho  abdomiaal  and 
pelvic  walls. 

The  miiAcnfar  coat  consists  of  two  layers  of  unstriped  muscular  fibre,  an 
external  layer,  compost»l  of  luugitudinal  tibros,  aud  an  internal  layer  of  circular 
fibres. 

The  longitudinal  6brea  are  most  distinct  on  tho  anterior  and  posterior  sur- 
&M:es  of  the  organ.  They  arise  in  front,  from  the  anterior  ligaments  of  the 
bladder,  from  the  neck  of  the  bladder,  and,  in  tho  male,  from  tho  adjacent  por- 
tion of  the  prostate  gland.  Tliey  spread  out,  aud  form  a  plexiform  mesh,  on 
the  anterior  surface  of  the  bl.idder,  being  continuod  over  the  posterior  surfaco 
and  bnso  of  the  organ  to  the  neck,  where  they  are  inserted  into  the  prostate,  in 
the  male,  and  into  the  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  f^m  Ihc  sidcA  of  the  prostate, 
and  spread  out  opon  the  sides  of  the  bladder,  intersecting  with  one  another. 

The  circular  fibres  are  very  thinly  and  irregularly  scattered  on  the  body  of 
the  organ ;  but,  towni-ds  its  lower  part,  round  the  cervix  and  commencement 
of  the  urethra,  they  are  disposed  as  a  thick  circular  layer,  forming  the  sphincter 
vesical,  which  is  continuous  with  the  muscular  fibres  of  the  prostate  gland. 

Two  bands  of  oblique  fibres,  originating  behind  the  orifices  of  tho  ureters, 
converge  to  tho  back  part  of  the  prosuiie  gland,  and  are  inserted,  by  moans  of 
a  fibrous  process,  into  the  middle  lobe  of  tliat  organ.  Thoy  are  the  miufla  of 
the  ureters^  described  by  Sir  C.  Uell,  who  supposed  that,  duriug  the  contniction 
of  the  bladder,  they  served  to  reuiin  the  oblique  ■ibrectiou  of  the  ureters,  and 
80  prevent  the  reflux  of  urine  into  them. 

The  cfHii(ar  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coats,  and  intimately  united  to  the  latter. 

Tho  mwotts  coat  is  thin,  smooth,  and  of  a  pale  rose  color.  It  is  continuous 
through  the  ureters  with  tho  lining  membrane  of  tho  uriniferoua  tubes,  and 
below,  with  that  of  tho  urethra.  It  is  connected  loosely  to  the  musnular  coat, 
by  a  layer  of  areolar  tissue,  excepting  at  the  trigone,  where  its  adhesion  is 
more  close.  It  is  provided  with  a  few  mucous  folliules;  and  numerous  small 
raeemoeie  glands,  lined  with  columnar  epithelium,  exist  near  the  nock  of  tho 
organ.  The  epithelium  covering  it  is  intermediate  in  form  betwecu  the  columnar 
aud  K(]uaDioua  varieties. 

IiUfnnr  of  (he  hhuhltrr.  Upon  the  inner  surface  of  the  base  of  the  bladder, 
immediately  behind  the  urctliral  orifice,  is  a  triangular,  smooth  surface,  tho  apex 
of  which  is  directed  forwards;  this  is  the  trigowan  vfaic»y  or  trigone  vesica!'-. 
It  is  paler  in  color  than  the  rest  of  the  mucous  membrane,  and  never  presents 
any  ruga^  oven  in  the  collapsed  condition  of  the  organ,  owing  to  its  mtimate 
adhesion  to  the  subjacent  tissues.  It  ts  bounded  on  each  side  by  two  slight 
ridges,  which  pass  backwards  and  outwards  to  the  orifices  of  the  ureters,  and 
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correspond  with  tlio  muscles  of  these  tubes ;  and  at  each  posterior  angV,  bjf 
orifices  ot'thii  urcutrji,  wliicli  are  placed  nearly  two  iucbea  from  each  other,  and 
nbout  ail  iiicli  aud  a.lialf  behind  the  oriHcc  or  the  urethra.  The  trigone  cor* 
reapondi  with  the  interval  at  the  hose  of  the  bladiier,  bounded  by  the  prosiak 

in  front,  and  the  vesioulie  and  vsaa  dofereDtia 
Fte.437.-^The'BlMlderan^Creihm    on  the  sides.     PmjcctinH  from  the  lower  and 
laul  op«iL    ?...n  rr^^m  al..>«.  anterior  part  of  the  bladder,  into  the  orifice  of 

the  urethra,  is  a  slight  elevation  of  mo<!oa5 
membrane,  called  the  uvula  vesi'cte.  It  ia  formed 
by  a  tbickeiling  of  the  prostate. 

The  arterieg  supplying  the  bladder  are  tha 
superior,  middle,  and  inferior  vesic:al,  in  tlw 
male,  with  additional  braucheafrom  the  ut 
in  the  feinsile.  They  arc  all  derived  froal 
anterior  truuk  of  the  iutemal  iliac 

The  veina  form  a  complicated  plexns 
the  neck,  aides,  and  base  of  the   bladder,  lad 
terminate  io  the  internal  iliac  veio. 

The  lympluities  accompany  tho  blnodveaseli, 

{MCAsing  through  the  glands  tturrounditig  ibrai. 

The  Ttervta  are  derived  from   the  hypogastric 

and  sacrnl  plexuses;  tho  former  sunpiying ibe 

c»f^  «**-<^      n  upper  part  of  the  organ,  the  latter  its  mm  and 

neck. 
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Tlie  Urethra  extends  from  the  nock  of  tlM 
bladder  to  the  meatus  nrinarius.  It  preeeataa 
double  curve  in  the  flaccid  slate  of  ibo  penia, 
but  in  the  erect  state  it  forms  only  a  Bingla 
curve,  the  concavity  of  which  is  directed  up- 
wards (Fig.  43(}).  Its  length  varies  from  eight 
to  nine  inches;  and  it  is  divided  into  three  ["or- 
tions,  the  prostatic,  mem  bra  no  us,  and  ftjt>t'gy, 
the  (atructuro  and  relations  of  which  are  eMca* 
tially  different. 

The  prosialic  poriion  is  the  widest  and  roost 
dilatable  part  of  the  amal.  It  passes  thniagli 
the  prostate  gland,  from  its  baM  to  lU  apex, 
lying  nearer  its  upper  than  its  lower  aarfiioa. 
It  is  about  an  inch  and  a  qanrter  in  ko^h; 
the  form  of  the  canal  is  spindle-Bbaf>ed,  h^eg 
vider  in  the  middle  tbati  at  either  extremity,  and  narrowest  in  front,  where 
it  joins  the  membranous  portion.  A  transverse  section  of  the  canal  in  thti 
eitaatioa  is  triangular,  the  apex  directed  downwards. 

Upon  the  tloor  of  tho  canal  is  a  nnrmw  longitudinal  ridge,  tbu  verummuiufiiMi, 
or  caput  tjalttnaginis,  formed  by  an  elevation  of  the  mucous  membrane  and  iti 
subjacent  tissue.  It  is  eight  or  nine  lines  in  length,  and  n  line  and  a  baU  io 
height;  and  contains,  according  to  Kobelt,  muscular  and  erectile  tissues.  M'hca 
distended,  it  may  serve  to  prevent  the  pasiuige  of  the  semen  backwards  into  th« 
bladder.  On  each  side  of  the  vcrumontanuni  i.s  a  slightly  depressed  foesa,  tbt' 
prostatic  sintu,  the  floor  of  which  is  pcrforatttl  by  numerous  ajierture*.  ibi 
orifitx*  0/  tfti  prostatic  ducts,  the  ducts  of  the  middle  lobe  opening  bebiod  tbe 
crest.  At  the  fore  part  of  the  verumontanum,  in  tbo  middle  line,  is  a  deprw- 
sion,  tho  sinu* poaiJaris  (yettcttla  piyi»tatica);  and  upon  or  Trithin  ili*  marginii  ar 
the  slit-like  openings  01  the  ejaculatory  ducts.    The  siuus  pocularis  fonna 


rRETHRA.  799 

eutdi'sae  about  a  quarter  of  an  inch  in  lengili,  wliich  runs  onwards  and  back- 
vards  in  the  substance  of  the  prostate,  beneath  the  middle  lobe;  its  prominent 
upper  wall  partly  forms  the  verumootanum.  Its  walls  are  coinpoeed  of  fibrooa 
tiMUC,  muscular  6brc<^  and  mucous  membrane;  and  numerous  small  glands 
open  on  ita  inner  surface.  It  has  been  called  by  Weber,  who  discovered  it,  tba 
ulfnu  mtucnitnus.  from  ita  supposed  homology  with  the  female  or^'an. 

The  numbran'ni.i  portion  of  the  urctlira  extends  between  the  apex  of  the  pros- 
tata and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  iXift  of  the 
oanal  (exoepting  the  oriRce),  and  measures  three-quarters  of  an  inch  along  its 
upper  and  half  an  inch  along  ita  lower  surface,  in  consequence  of  the  bulb 
projecting  bnokwards  beneath  it  below.  Its  upper  concave  surface  is  placed 
about  an  inch  beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal 
vesseU  and  nerves  of  the  penis,  and  some  muscular  fibres.  Its  lower  convex 
surface  is  separated  from  the  rcotum  by  a  triangular  Kpacc,  which  conHtJtutra 
the  perineam.  The  membranous  portion  of  the  urethra  perforates  tbD  deep 
perineal  fascia;  and  two  layers  from  this  membrane  are  prolonged  rou-ad  il,  the 
one  forwanis,  the  other  backwards;  it  ia  also  surrounded  by  ilie  Compressor 
Urethras  muscle.  It-*  coverings  are  mucous  membrane,  ela-<tio  fibrous  twsuc,  a 
thin  layer  of  erectile  tissue,  mu&cular  libru^,  and  a  prolougatiou  from  the  deep 
perineal  fascia. 

The  tjmi-jy  portion  is  the  longeat  part  of  the  urethra,  and  is  contained  in 
the  corpus  spongiosum.  It  is  about  six  inches  in  length,  and  extends  from 
the  termination  of  the  membranous  portion  to  the  meatus  urinarius.  Com- 
mencing below  the  symphysis  pubis,  it  ascends  for  a  sliart  distance,  and  then 
curves  downwards.  It  is  narrow,  and  of  uniform  size  in  the  body  of  tlie  penis, 
measuring  about  a  quarter  of  an  inch  in  diameter;  being  dilated  behind, 
within  the  bulb;  and  again  anteriorly  within  the  glans  penis,  forming  the  fossa 
navicuhrij).  A  cross  section  of  this  canal  in  the  body  of  the  penis  has  it3  long 
diameter  transverse;  but  in  the  glans,  that  diameter  la  directed  vertically. 

The  buBtouji  pnrtif.n  is  a  name  given,  in  some  descriptions  of  the  urethra,  to 
the  posterior  dilated  part  of  the  spongy  jiorlion  contained  within  the  bulb. 

The  tnccUus  uri'narttu  is  the  most  contracted  part  of  the  urethra;  it  is  a  verti- 
cal slit,  about  three  lines  in  length,  bounded  on  each  sido  by  two  small  labia. 
The  inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor 
of  the  spungy  portion,  presents  the  orifioes  of  numerous  mucous  glands  and 
follicles,  situatea  in  the  submucous  tissue,  and  named  the  glawU  of  Littrr.  They 
vary  in  size,  and  their  orifices  are  directed  forwards,  so  timt  they  may  easily 
intercept  the  point  of  a  catheter  in  its  passage  along  the  canal.  One  of  these 
lacunie,  larger  than  the  rest,  is  situatea  on  the  upper  surface  of  the  fossa  navi* 
oularis,  about  an  inch  and  n  half  from  the  orifice;  it  is  called  the  iacutui  inatpui. 
Into  the  bulbous  portion  are  found  opening  the  ducts  of  Cowpcr's  glands. 

SirucUtre.  The  urethra  is  composed  of  three  coata:  a  mucous,  muacular,  and 
erectile. 

The  mtMOttf  osof  forms  part  of  the  gcnito-nrinary  mucous  membrane.  It  is 
continuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys; 
externally,  with  the  int<^iiment  covering  the  glans  penis;  and  is  prolonged  into 
.  the  ducts  of  the  glands  which  open  into  the  urethra,  viz.,  Cowper's  glands,  the 
prostate  gland,  and  the  vasa  deferentia  and  vesiculse  seminales,  through  the 
ejaculatory  ducts.  In  the  spongy  and  membranous  portions  the  mucous  mem- 
brane is  arranged  in  longitudinal  folds  when  the  organ  is  contracted.  Small 
pnpillce  arc  found  upon  it,  near  the  orifice;  and  its  epithelial  lining  is  of  the 
columnar  variety,  excepting  near  the  meatus,  where  it  is  laminated. 

The  muaeulur  cont  consists  of  two  layers  of  plain  muscular  fibrfts,  an  external 
longitudinal  layer,  and  an  internal  circular.  The  muscular  tissue  is  most 
abundant  in  the  prostatic  portion  of  the  canal. 

A  thin  layer  of  erectile  tissue  is  continued  from  the  corpus  spongiosum  round 
the  membranous  and  prostatic  portions  of  the  urethra  to  the  neck  of  the  bladder. 
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Prostate  Gla.>-d. 

The  Prostate  Gland  (nfowij^t,  toMand  lirfon)  is  a  pale,  firm,  glandular  body, 
which  RurrouTidH  ttie  iicck  of  tbe  IduiUIcr  and  commcncemcul  of  the  uretlin. 
It  13  placed  in  the  pelvic  cavily,  behind  and  below  the  ftrmphysis  pubis,  poak> 
rior  to  the  deep  perineal  faacia,  and  upon  thu  rectum,  through  which  it  luv 
be  di;^tinclly  folt,  etipccially  wbtiu  enlarged.  In  abapo  and  gizo  it  reserablesi 
horse- chestnut. 

lis  boM  is  directed  backwarda  towards  the  neck  ot  the  bladder. 

The  aptx  is  direi:ted  forwards  to  the  deep  perineal  fascia,  vhich  it  touches. 

Its  widtr  mtface  is  smooth,  aud  reats  on  the  rectum,  to  which  it  is  connwaol 
by  dense  areolar  fibrous  tissue. 

Its  upper  »ur/'ace  13  flattened,  marked  by  a  alight  longitudinal  fuiroir,  ud 
placed  about  three-quarters  of  an  inch  bolow  the  pubic  symphysia. 

It  measures  about  an  inch  and  a  half  in  ita  transverse  diameter  ai  thebaic 
an  inch  in  its  antcro-posterior  diameter,  and  three-quarters  of  an  inch  in  depth. 
Its  weight  it>  about  six  drauhms.  it  is  held  in  its  position  by  the  aaterior  l]^^^l 
meuts  of  ilio  bladder  {imbo-praatatic);  by  thu  posterior  layer  of  the  deep  peni^^^ 
fa.scia,  which  invests  the  commeooement  of  the  membranous  pitrttonii  of  th« 
urethra  and  prostate  gland;  and  by  the  anterior  portion  of  the  Levator  Aai 
muacle  {Levator  Prostatre),  whioh  passes  dow^n  on  each  side  fVom  the  syniphyai 
pubis  and  anterior  ligament  of  the  bladder  to  tho  sides  of  tlie  prosuiia. 

Tbo  pru.<iLatc  consists  of  three  lobes:  two  lateral  and  a  middle  lol)c. 

The  tu-0  laiiral  ki^s  are  of  equal  size,  sei>iirated  behind  by  a  deep  notch.  aa4 
marked  by  a  slight  furrow  upon  their  upper  aud  lower  surfacO|  which  iuUicaus 
ihe  bi-lo)>c<l  condition  of  tho  organ  in  some  animals. 

The  third,  or  mi'hlle  lobe,  is  a  small  transverse  band,  occasionally  «  roanded 
or  triangular  prominence,  placed  between  the  two  lateral  lobes,  at  tbo  antl« 
and  posterior  p.-iit  of  the  organ.  It  lies  immetliately  beneath  the  neck  of  the 
bladder,  behind  the  commencement  of  the  urethra,  and  alK>Te  the  ejaculatonr 
ducts.  Its  existence  is  not  constant;  but  it  is  occasionally  found  at  an  early 
period  of  life,  as  well  as  in  adults  and  in  old  age.  In  advanced  life  K  often 
becomes  cunsidcrably  enlarged,  and  projects  into  tho  bladder,  so  aa  to  iinpedv 
the  passage  of  the  urine.  According  to  Dr.  Mcsscr's  researches,  conducted  al 
Greenwich  Uospilal,'  it  would  seem  that  this  obstruction  exists  in  20  per  cecit 
of  all  prostates  over  sixty  years  of  a<^e. 

The  prostate  gland  is  perforated  by  tlie  urethra  and  common  seminal  dneU 
Tho  urethra  usually  lies  about  onetfiini  nearer  ita  up|>er  tban  its  lower  for- 
face;  occnsionallv  the  prostate  surrounds  only  tho  lower  three-fourths  of  ifaif 
tube,  and  more  rarely  the  urethra  runs  through  the  lower  instead  of  the  uppcf 
part  of  tho  gland.  The  ejaculaiory  duels  pass  forwards  obliquely  through  > 
conical  canal,  sitoared  in  the  lower  part  of  the  profitale,  and  open  iolo  the  itfofr 
tatic  portion  of  tho  urethra. 

tSirtirinre.  The  prostate  i.<i  inclosed  in  a  thin  but  firm  fibrous  capsule,  dif- 
liuct  from  that  derived  from  the  posterior  layer  of  the  deep  perineal  faacU,  and 
separated  from  it  by  a  plexus  of  veins.  Its  substance  is  of  a  pale  rcOdisfa-grav 
color,  very  friable,  but  of  grcat*dcosity.  It  cunsiits  of  glandular  subsUnoe  and 
muscular  tissue. 
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The  glandular  sitlstanee  la  composed  of  numerous  follicular  poucTies,  opening 
into  elougated  canaU,  which  join  to  form  from  twelve  to  twenty  small  excre- 
tory ducts.  The  follicles  are  connected  together  by  areolar  tissue,  supported 
by  prolonuations  from  the  fibrous  capsule,  and  inclosed  in  a  delicate  capillary 
plexus.  The  epithelium  lining  the  canals  is  uolumuar,  whilst  that  in  the  termi- 
nal resides  is  of  the  sqaumous  variety. 

The  muscular  tissw  of  the  prosUte  is  arranged  in  the  form  of  circular  bands 
round  the  urethra;  it  is  continuous  behiud  with  the  circular  6brea  of  tho 
sphincter  vesicie,  and  in  front  with  the  circular  fibres  of  the  urethra.  The  mu». 
cular  fibres  are  of  thu  iuvoluntary  kiud.  The  prostatic  ducts  open  iuto  the 
floor  of  the  prostatic  portion  of  the  urethra. 

Vessels  and  AVw^j.  The  artm'tt  aupplving  the  prostate  are  derived  from  tbe 
internal  pudic,  vesical,  and  hiemorrhoiual.  Its  vdru  form  a  plexus  around  the 
Bidea  and  base  of  the  gland  ;  they  communicate  in  front  with  the  dorsal  vein  of 
the  peois,  and  terminate  in  the  internal  Uiac  vein.  The  iierva  are  derived 
from  the  hypogastric  plexus. 

The  Prostatic  S^reiion  is  a  milky  fluid,  having  an  acid  reaction,  and  presenting, 
on  microscopic  examination,  molecular  matter,  the  squamous  and  columnar  forms 
of  epithelium,  and  granular  nuclei.  In  old  age^  this  gland  is  liable  to  be  en- 
larged, and  its  ducts  are  often  filled  with  innumerable  small  concretions,  of  a 
brownish-red  color,  and  of  the  size  of  a  millet  seed,  composed  of  carbonate  of 
lime  and  animal  mattor. 

Cowpsa's  GI.AXDS. 

Cowpor's  Glands  are  two  small  rounded  and  somewhat  lobulaled  bodies,  of  a 
Tellowish  color,  about  tho  size  of  peas,  placed  beneath  the  fore  part  of  the  mem- 
branoua  Dortion  of  the  urethra,  between  the  two  layers  of  the  deep  perineal 
faacia.  They  lie  clo.sc  behind  the  bulb,  and  are  inclosed  by  the  transverse  fibres 
of  the  Compressor  Urethne  muscle.  Bach  gland  consists  of  several  lobules, 
held  together  by  a  fibrous  investment.  The  excretory  duct  of  each  gland, 
nearly  an  inch  in  length,  passes  obliquely  forwards  beneath  the  mucous  mem- 
brane, and  opens  by  a  minute  orifice  on  the  floor  of  the  bulbous  portion  of  the 
urethra.  Their  existence  is  said  to  be  constant ;  they  gradually  diminish  in 
siae  as  age  advances. 

The  Pems. 

The  Penis  is  the  organ  of  copolation,  and  contains  in  its  interior  tho  larger 
portion  of  the  urethra.  It  consists  of  a  root,  body,  and  extremity  or  glaiis 
penis. 

The  root  is  broad,  and  firmly  connected  to  therami  of  the  pubes  by  two  strong 
tapering  fibrous  processes,  the  crura,  and  to  tho  front  of  the  symphysis  pubia 
by  a  fibrous  membrane,  the  suspensory  ligament. 

The  exiremihj,  or  glans  ptnit,  presents  the  form  of  art  obtuso  cone.  Oattoned 
from  above  downwards.  At  it«  summit  is  a  vertical  fissure,  the  orifice  of  tho 
urethra  (meatus  urinarius);  at  the  back  part  of  this  orifice  a  fold  ot  mucous 
membrane  passes  backwards  to  the  bottom  of  a  deprossod  raphe,  where  it  is 
continuous  with  the  prepuce;  this  foldistcrmed  the /Vapnttm  pr«p«(ii.  The  base 
of  the  glans  forms  a  rounded  projecting  border,  the  &>ronci  glaruU^ ;  and  behind 
the  corona  is  a  deep  constriction,  the  cervix.  Upon  both  of  theiw  parts  nume- 
rous small  lenticular  sebaceous  glands  are  found,  the  glandulte  Tystmit,  g.odoriferge. 
They  secrete  a  sebaceous  matter  of  very  peculiar  odor,  which  probably  con- 
tains caseinci  and  becomes  easily  decompoaed. 

The  iMxig  of  the  penis  is  the  part  between  tho  root  and  the  extremity.  In  tbe 
flaccid  condition  of  the  organ  it  is  cylindrical,  but  when  erect  has  a  triangular 
prismatic  form  with  rounded  angles,  the  broadest  side  being  turned  upwards, 
and  called  ibe  dorsum.    It  is  covered  by  integument  remarkable  for  its  thin- 
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Hess,  ils  dark  color,  and  its  looseness  of  coonection  wilb  the  deeper  parts  of  Qia 
organ,  and  coniaininL'  no  adipose  tissue.  At  the  root  of  ihe  penis  tbe  int«ga> 
meat  is  continuous  with  that  upon  the  pubes  and  Acrotum ;  and  at  the  neck  cf 
tbe  glass  it  leaves  the  surface,  and  becomes  folded  upon  it«eU  to  form  tbe  jm- 
puce. 

The  interna!  layer  of  the  prcptKC,  which  also  becomes  att&cbed  to  the  cfrrix, 
approaches  in  character  to  a  mucous  mciiibraue  ;  it  is  rcHected  over  the  f^Iani 
penis,  and  al  the  meatus  urinarius  is  coulinuous  with  tbe  mucous  lining  of  tU 
urethra. 

The  mucous  membmnu  covering  the  glans  penis  oontaina  no  sebaceous  glaudi; 
but  projecting  from  its  Iree  aurtuce  are  a  number  of  smalt,  bighlj  aeagmu 
papi  life. 

The  penis  is  composed  of  a  mass  of  erectile  tissue,  inclosed  in  tfarea  ovlii- 
drical  fibrous  compartments.  Of  these,  two,  the  corpora  cnvcrnota,  ars  pfaeed 
side  by  side  along  thuupijer  uart  of  tboorguu;  tbe  third,  orcorpus^KKtgmiam, 
incloses  the  urctlira,  anu  13  placwl  below. 

The  Corj^ora  Cavvm(\ia  form  the  chief  part  of  the  body  of  the  penis.  Thej 
consist  of  two  fibrous  oylindricat  tubes,  placed  side  by  side,  and  iDtimatdj 
connected  along  the  median  lino  for  tboir  anterior  three- fourths,  their  posterior 
fourth  being  separated  to  Ibrm  the  two  crura,  by  which  the  penis  is  oouncct«d 
to  the  rami  of  the  pubes.  Kach.crus  commences  by  a  thick -pointed  process  ii 
front  of  the  tuberosity  of  the  i:(chium ;  and,  near  ibJ  junction  with  its  fellov. 
presents  a  slight  eulurgemcut,  uamed,  by  Kobelt,  the  611^  0/  Vie  corpus  ooiv 
nosutn.  Just  beyond  this  point  they  bocomo  conHtrictal,  and  retain  an  equal 
diameter  to  their  anterior  extremity,  where  ttiey  form  a  single  round«d  «ih1, 
which  is  received  into  a  fossa  in  tbe  base  of  the  g!ans  penis.  A  median gnwn 
on  the  uppev  surface  Io(lge:9  the  dorsal  rein  of  the  pents,  and  the  groove  on  tbe 
under  surfiice  receives  the  corpus  snongio&um.  The  root  of  the  p«au  is  cot' 
nectcd  to  the  svm^llysi.^  pubis  by  toe  Huspensory  UgamenL 

Slructfo-e.  fiacli  curpus  cavernosum  con.siKts  of  a  strong  fibrous  envelope, 
inclosing  a  llbruus  reticular  gtrucluro,  which  contains  erectile  tissue  ia  ita 
meshes.    It  is  separated  fVom  its  fellow  by  an  incomplete  flbroua  septom. 

Tbe  fibrcns  investment  is  extremely  dense,  of  considerable  thickncM,  and 
highly  elastic;  it  nut  only  invents  the  surface  uf  the  organ,  but  sends  o7 nume- 
rous fibrous  banfis  [I rnhfcxihe)  from  its  inner  surface,  as  wcllaa  from  the  sarfim 
of  tbe  septum,  which  cross  its  interior  in  all  directions,  subdividing  it  into  ft 
number  of  separate  comfmrtmeiits,  which  present  a  spongy  structure,  iu  which 
tbe  erectile  tissue  is  contained. 

The  traheculiT  structure  fills  the  interior  of  the  corpora  cnvcrnosa.  Its  eon- 
ponent  fibrtwi  are  larger  and  stronger  round  the  circumference  than  atthe<?coirB 
of  the  corpora  cavernosa;  they  are  also  thicker  behind  thau  in  front.  Tbe  in- 
lerspacee,  ou  the  contrary,  are  larger  at  the  centre  than  at  the  oiroutafereoM. 
their  long  diameter  being  directed  transversely  ;  and  they  ar«  largeet  anlariorly. 
They  are  lined  by  a  layer  of  squamous  epitboliuro. 

The  fibrous  a'ptnrn  forms  an  imperfect  partition  between  thetwooorponcaTtf- 
nosa;  it  is  thick  and  complete  behind;  but  in  front  it  is  incomplete,  audoonsiiH 
of  a  uunibcr  of  vertical  bands  of  6brouK  tissue,  which  are  arraogod  like  tbe 
teeth. of  a  comb,  hence  the  name,  septum  peclini/arme;  the^te  band«  aicteod  be- 
tween the  dorsal  and  urethral  surface  of  the  corpora  cavernosa. 

The  fibrous  investmout  and  septum  consist  of  longitudinal  Innds  of  wbiM 
fibrous  tissue,  with  numerous  elastio  and  muscular  fibrea.  The  traboeabs  also 
consist  of  white  fibrous  tissue,  elastio  fibreci,  and  plain. muscular  fibres,  and  Vh 
close  arteries  and  nerves. 

The  Ci'rj)U9  Sffm^tosum  incloses  the  urethra,  and  is  situated  in  the  |p|TOoveefl 

the  under  surface  of  the  corpora caveruosn.     It  commences  posteriorly  in  frocrl 

of  the  deep  perineal  fascia,  between  the  diverging  oruni  of  the  cor^Mir*  amt- 

Bosa,  where  it  forms  a  rounded  enlargement,  the  bulb  ;  «t»d  tcrmiuatea,  airte- 
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Tiorly,  in  another  expansion,  the  glans  penis,  which  overlaps  the  anterior 
rouiided  extremity  of  the  corpora  cavernosa.  The  cenlral  portion,  or  body  of 
the  corpus  spongiosum,  is  cylindrical,  and  tapers  slightly  from  behind  forwards. 

The  0U&  varies  in  size  iti  different  subjects;  it  receives  a  fibrous  investment 
from  the  aulerior  layer  of  the  deep  perineal  fascia,  and  is  surrounded  by  the 
Accelerator  Urinai  muscle.  The  urcUira  ciiiers  the  bulb  nearer  its  upper  than 
its  lower  surface,  being  siirroimdod  by  a  layer  of  erectile  tissue,  a  thin  prolon- 
gation of  which  in  continued  baclcwards  round  the  membranous  ami  prosiatio 
portions  of  the  canal  to  the  neck  of  the  bladder,  lying  immediately  beneath 
the  mut!ou3  membrane.  The  portion  of  the  bulb  below  the  urethra  presents  a 
partial  diTision  into  two  lobes,  being  nmrked  externally  by  a  linear  raphe, 
whilst  iuternally  there  projects  inwards  for  a  short  dLgtanco  a  thin  fibrous  sep- 
tum, more  distinct  in  early  life. 

Structure.  The  corpus  spongiosum  consists  of  ft  strong  fibrous  envelope,  in- 
ilosing  a  trabecular  structure,  which  oontaiua  in  its  meshes  erectile  tissue;.  The 
fibrous  envelope  is  thinner,  whiter  in  color,  and  more  elastic  than  that  of  the 
corpus  cavernosum.  The  trabecuhe  are  delicate,  uniform  in  size,  and  the  meshes 
between  them  small ;  their  long  diameter,  for  the  most  part,  corresponding  with 
that  of  the  penis.  A  thin  layer  of  muscular  fibres,  continuous  behind  with  those 
of  the  bladaer,  forms  part  of  the  outer  coat  of  the  corpus  spongiosum. 

ErertiU  t{»e*te  consists  aisentially  of  an  intricate  venous  plexus,  lodged  in  the 
interspaces  between  the  trabcculas.  The  veins  forming  this  plexus  arc  so 
numerous,  and  eommunieate  so  freely  with  one  atiothcr,  as  to  present  a  cellular 
appearance  when  examined  by  means  of  a  section;  their  walls  are  extremely 
thiu,  and  lined  by  squamous  epithelium.  The  veins  are  smaller  in  the  glans 
penis,  corpus  spongiosum,  and  eircumfercDce  of  the  corpora  cavernosa,  than  in 
the  central  part  of  the  latter,  where  they  arc  of  large  gize,  and  much  dilated. 
They  return  the  blood  by  a  series  of  vessels,  some  of  which  emerge  in  con- 
siderable  numbers  from  the  base  of  the  glans  penis,  and  converge  on  the  dorsum 
of  the  organ  to  form  the  dorsal  vein  ;  others  pass  out  on  the  upper  surface  of 
the  corpora  cavernosa,  and  join  the  dorsal  vein  ;  some  emerge  from  the  under 
surface  of  the  corpora  cavernosa,  and,  receiving  branches  from  the  corpus  spon- 
giosum, wind  round  the  sides  of  the  penis  to  terminate  in  the  dorsal  vein  ;  but 
the  greater  number  pass  out  at  the  root  of  the  penis,  and  join  the  pro.static 
plexus  and  pudendal  reins. 

The  arteries  of  the  penis  arc  derived  from  the  internal  pndic.  Those  supplying 
the  corpora  cavernosa  are  the  arteries  of  the  corpora  cavernosa,  and  branches 
from  the  dorsal  artery  of  the  penis,  which  perforate  the  fibrous  capsule  near  the 
fore  part  of  the  organ.  Those  to  the  corpus  spongiosum  are  the  arteries  of  the 
bulb.  Additional  branches  are  described,  by  Kobelt,  as  arising  from  the  trunk 
of  the  internal  pudic  ;  they  enter  the  bulbous  enlargements  on  the  corpora  ca- 
vernosa and  corpus  spongiosum.  The  arteries,  on  entering  the  cavernous  struc- 
ture, divide  into  branches,  which  are  supported  and  inclosed  by  the  Irabeculte; 
according  to  Muller,  some  of  these  branches  terminate  in  a  capillary  network^ 
which  communicates  with  the  veins  as  in  other  parts;  whilst  others  are  more* 
convoluted,  and  assumo  a  tendril-like  appearance  ;  hence  the  name,  helicine 
arteries,  which  is  given  to  these  vessels.  Ttio  hclicino  arteries  arc  more  abund- 
ant in  the  back  part  of  the  corpora  cavernosa  and  corpus  spongiosum;  they 
have  not  Iwen  seen  in  the  glans  penis.  Tbey  are  small  twigs,  given  olT  in 
bunches  from  the  aides  of  the  arteries  as  they  lie  on  the  trabeculse,  and  they 
terminate  in  dilated  extremities  hanging  down  into  tho  cavity  of  a  vein. 
Whether  the  extremities  of  the  twigs  are  open  or  closest,  appears  uncertain. 
The  existence  of  these  vessels  is  denied  by  Valentin,  wh(j  dtfscribcs  the  smallest 
branches  of  the  artenes  aa  terminating  by  wide,  funuel-shapod  orifices,  which 
open  directly  into  the  venous  cavities. 

The  lymphatics  of  the  penis  consist  of  a  superficial  and  deep  set;  the  former 
terminflto  in  the  inguinal  glamb;  the  latter  emerge  from  the  corpora  ww-Avafi-wa. 
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and  corpus  spODgiosum,  aud,  passiug  beoeath  tKd  pubic  arch,  joia  the  deep  Ijdi. 
phaticK  of  iho  piilvia. 

The  nervts  aro  derived  from  the  internfti  pudio  nerve  and  tbe  hypogastric 
plexus.  Oq  tbe  gUns  mid  bulb  some  Olumeuis  of  the  calaueous  perves  fa&n 
Pacinian  bodies  coanectcd  with  tboui. 

Thk  Testes  and  theib  Covbrisos. 

The  Te^es  are  two  small  glandular  organs,  which  secrete  the  setnea ;  they 
fftre  situated  in  tbe  acrotum,  being  suspended  by  the  spermatic  cords.  Alu 
early  period  of  fwtnl  life,  the  testes  are  contained  in  the  abdominal  cavity,  be- 
hind tbe  peritoneum.  Before  birth,  they  descend  to  tbe  ingninal  canal,  aloag 
which  they  pasa  with  tbe  spermatic  cord,  and,  emerging  at  the  external  abdomi- 
nal ring,  they  descend  into  the  scrotum,  becoming  invested  in  their  coarse  br 
nuroeroQfl  coveringA,  derived  from  the  seroas,  muscular,  and  fibrous  layers  of 
tbe  abdominal  parietes,  as  well  as  by  tbe  scrotum.  The  coveriogs  of  the  teetia 
are,  the 


Scrotum. 


Skin       \ 

Dartos    J 

Intercolumnar,  or  External  spermatic  fascia. 

CrcmatJtcr  muscle. 

lufundibuUform,  or  Fascia  propria  (lotemol  spermatio  fascia). 

Tunica  vaginalis. 

Tbe  Sfwtnm  is  a  cutaneous  pouch,  which  contains  the  testes  and  part  of 
spermatic  cords.  It  is  dividecl  into  two  lateral  halves,  by  a  median  liiw, 
raphe,  which  is  continued  forwards  to  tbe  under  surface  of  the  penis,  and  back- 
wards along  the  middJe  line  of  the  perineum  to  tbe  anus.  Of  these  two  Ui«ra1 
portions,  the  lell  is  longer  than  tlio  right,  and  corresponds  with  the  greater 
length  of  the  spermntie  cord  on  the  left  side.  It«  external  aspect  varies  ttDder 
difl'erent  circumstances:  thus,  under  the  influence  of  warmth,  and  in  old  and 
debilitated  persons,  it  becomes  elongated  and  Jlaccid:  but^  uuder  the  infl 
of  cold,  and  in  the  young  and  robust,  it  Is  short,  cormgat«d,  and  closely  appi 
to  the  testes. 

The  scrotum  consists  of  two  layenc,  the  integnment  and  the  dartos. 

The  ijiiegument  is  very  thiu,  of  &  brownish  color,  and  generally  tbrova  into 
folds  or  ru^ii*.  It  is  provided  with  sebaceous  follicles,  the  secretion  of  which 
has  a  peculiar  odor,  and  is  beset  with  thinly  scattered,  crisp  hairs,  the  roots  of 
which  are  seen  through  the  skin. 

The  (lart03  is  a  thin  layer  of  loose  reddish  tissue,  endowed  with  oontraotilitr; 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  around  tbe  base  of  tbe 
scrotum,  with  tbe  superficial  fascia  of  tbe  groiu,  perineum,  and  inner  aide  ofiiut 
thighs,  and  sends  inwards  a  distinct  septum,  s^um  scroti,  which  divides  it  into 
two  cavities  for  the  two  testes,  the  septum  extending  between  tbe  raphe  and  tbe 
under  surface  of  the  pcnts,  as  far  as  its  root. 

■     The  dartos  is  closely  united  to  the  slcin  externally,  but  connected  with  the 
subjacent  parts  by  delicate  areolar  tissue,  upou  which  it  glides  with  the  _ 
facility.     The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tiastui 
taining  un&triped  muscular  fibre.    Its  contractility  is  slow,  and  excited  by 
and  mechanical  stimuli,  but  not  b^  electricity. 

The  mtermlumrutr  faada  is  a  thin  membrane,  derived  from  the  margin  of  the 
pillars  of  tbe  external  abdomiual  ring,  daring  tbe  descent  of  tbe  testis  in  the 
foetus,  being  prolonged  downwards  around  the  surface  of  the  cord  and  teiti& 
It  is  separated  from  the  dartos  by  loose  areolar  tissue,  whioh  allows  of  consuW* 
able  movement  of  tbe  latter  upon  it,  but  is  intimately  connected  with  the  aao* 
ceeding  layer. 
T/ic  €vwTia.*/erte_/a^ia  consists  of  scattered  bundles  of  mnsonlar  fibrM^CW. 


mojster  mtucle),  derived  from  the  lower  border  of  the  Interna!  Oblique  muscle, 
during  the  descent  of  the  testis  (p.  82S). 

The  fascia  propria  in  a.  thin  membranous  layer,  which  looselj  invests  the 
surface  of  the  cord.  It  i^i  a  continuatioa  downwards  of  the  iDrundibulifomi 
process  of  the  fascia  transversa li 9,  and  is  also  derived  during  the  dcisccDt  of  the 
testis  in  the  fcetus. 

The  tunica  vaginalis  is  described  with  the  proper  coverings  of  the  testis.  A 
more  detailed  aooounc  of  the  other  corerings  of  the  testis  will  be  found  in  the 
descriptiou  of  the  surgical  anatomy  ofiuguinal  hernia. 

Vesseb  ami  Nerves.  The  arUm'ta  supplying  the  coverings  of  the  testis  are: 
the  superfici.il  and  dftep  external  pudic,  from  the  femora! ;  the  superficial  peri- 
nea! branch  of  the  interna!  pudio;  and  the  cremasteric  branch  from  the  epigas- 
iric.  The  vfiina  follow  the  course  of  the  corresponding  arteries.  The  lymphatiea 
terminate  in  the  inguinal  glands.  The  n<rv«  are:  the  ilio-ioguinal  and  ilio- 
hypogastric branches  of  the  lumbar  plexus,  the  two  superficial  perineal  branches 
of  the  internal  pudio  nerve,  the  inferior  pudendal  branch  of  the  small  sciatic 
nerve,  and  tho  geuilal  branch  of  the  genito-tirura!  aervo. 

The  SpiTTTiaiic  Coni  extends  from  the  internal  abdominal  ring,  where  the 
structures  of  which  it  is  composed  converge,  to  the  Iwiclc  part  of  the  testicle. 
It  is  composed  of  arteries,  veins,  lymphatics,  nerves,  and  the  excretory  duct, 
of  the  testicle.  These  structures  are  connected  together  by  areolar  tissue,  and 
investet!  by  the  fascise  brought  down  by  the  testicle  in  its  descent.  In  the 
abdominal  wall  the  cord  passes  obliquely  along  the  inguinal  cana!,  lying  at  first 
beneath  the  Internal  Oblique,  and  upon  the  fascia  transversalis;  but  nearer  the 
pubes,  it  rests  upon  Poupart's  ligament,  having  the  aponeurosis  of  the  Kxleraal 
Ublique  in  front  of  it,  and  the  conjoined  tendon  behind  it.  It  then  escapes  at 
the  externa!  ring,  and  descends  nearly  Tertica!!y  into  tho  scrotum.  The  left 
cord  is  rather  longer  tlian  the  right,  consequently  the  left  testis  hangs  some- 
what lower  than  its  fellow. 

The  arteries  0/  the  corj  are  the  spermatic,  from  the  aorta;  the  artery  of  the 
ras  deferens,  from  the  superior  vesica! ;  and  the  cremasteric,  from  the  epigastric 
art«ry. 

The  spermatic  artery  supplies  the  testicle.  On  approaching  tho  gland,  it 
gives  ofl  some  branches  which  supply  tho  epididymis,  and  others  which  per- 
forate the  tunica  albuginea  behind,  anil  spread  out  on  its  inner  surface,  or  pass 
through  the  fibrous  septum  in  its  interior,  to  be  distributed  on  the  membrauoua 
septa  between  the  lobes. 

Tho  artery  of  the  vas  deferens  is  a  long  slender  vessel,  which  accompanies 
tho  vas  deferens,  ramifying  upon  the  coats  of  that  duct,  and  anastomosing  with 
the  spermatic  artery  near  the  testis. 

The  cremasteric  branch  from  the  epigastric  supplies  the  Cremaster  muscle, 
and  other  coverings  of  the  cord. 

The  aptrmatic  veiVw  leave  the  baclt  part  of  the  testis,  and  receiving  braoohea 
from  the  epididymis,  unite  to  form  a  plexus  {pampiniform  plexcis),  which  forma 
the  chief  mass  of  tho  cord.    They  pa.<!s  up  in  front  of  tho  vas  deferens,  and  unite 
to  form  a  single  trunk,  which  terminates,  on  the  right  side,  in  the  inferior  veQ9 
cava,  on  the  left  side,  in  the  leit  renal  vein. 

The  i'jmphatics  are  of  largo  siae,  accompany  the  bloodvessels,  and  terminate 
!d  the  lumbar  glands. 

The  wrves  are  tho  spormatio  plexus  from  the  Ryranathetic.  This  plexus  is 
derived  froOi  the  rena!  and  aortic  plexuses,  joined  by  filaments  from  tbe  hypo- 
gftstrio  plexus,  which  accompany  tbe  artery  of  the  vas  deforona. 

Bach  testis  is  of  on  oval  form,  compressed  laterally  and  behind,  and  having 
an  oblique  position  in  the  scroium;  the  upper  extremity  being  direetod  forwards 
and  a  little  outwards;  the  lower,  backwards  and  a  little  inwards;  the  anterior 
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convex  border  looks  forwards  and  dounivardif,  the  posterior  or  straiglit  border, 
to  which  ilie  rx>rd  in  atLanhod,  backwards  and  upwards. 

The  anterior  aud  lateral  surfaces,  as  well  aa  both  cxtroniities  of  the  organ, 
'are  uouvex,  free,  stuwjth,  aod  invested  by  the  tunica  Tuginalis.  The  posterior 
border,  to  which  the  cord  is  attached,  receives  odIy  a  partial  invcdtment  (Von 
that  membrane.  Lying  upon  the  outer  edge  of  this  border,  i8  a  long,  narrow, 
flattened  body,  named,  from  iia  relation  to  the  testis,  the  epididymis  (kA«^ 
testis).  It  conai.su  of  a  central  portion,  or  body,  an  upper  enlarged  extremity, 
the  globus  majur,  or  heud^  aud  a  lower  pointed  extremity,  the  U'til,  or  globus 
minor.  The  globus  major  iu  intimately  connected  with  the  upper  end  of  tha 
testicle  by  means  of  it^  efferent  ducts;  and  the  globus  minor  is  connected  with 
itjf  lower  end  by  cellular  tissue,  and  a  ruilecliou  of  the  tunica  vaginalis.  Tb« 
outer  surface  and  upper  and  lower  ends  of  the  epididymis  are  free  and  covered 
by  serous  membrane;  the  body  13  also  completely  invested  by  it,  excepting 
cAloug  its  posterior  border,  and  connected  to  the  back  of  tbo  testis  by  a  fuid  of 
the  serous  membrane.  Attached  to  the  upper  end  of  tbo  testis,  or  to  the  epi- 
didymis, is  a  small  peduuculated  body,  the  use  of  which  is  unknown. 

iSize  aiid  Wnyhl.  The  average  dimensions  of  this  gland  are  from  one  and  a 
half  to  two  inches  in  length,  one  inch  in  breadth,  and  an  inch  and  a  quarter  ia 
the  aulero-posterior  diameter;  aud  the  weight  varies  from  six  to  eight  drachutiy 
the  Icfl  lettticle  being  a  Httlo  the  larger. 

The  testis  i.s  invested  by  three  tunics,  the  tunica  vaginalU,  tunica  albogioM, 
ftud  tunica  vasculosu. 

Tho  Tunica  VaffinaU's  is  the  serous  covering  of  the  testis.  It  is  a  poach  oS 
serous  membrane,  derived  from  the  peritoneum  during  the  descent  of  the  tcttia 
iu  the  fa'tus,  from  the  abdomen  into  the  scrotum.  After  its  dciicent,  that  por- 
tion of  the  pouch  which  extends  from  the  internal  ring  to  noor  the  upper  part 

of  the  gland  becomes  obliterated,  the  lower  por- 
tion Temaiiiing  as  a  shut  sac,  which  invents  the 
outer  surface  of  the  testiit,  aud  is  retlecled  oa  the 
internal  surface  of  the  scrotum;  hence  it  mav  be 
described  as  consisting  of  a  visceral  and  peristal 
portion. 

The  visceral  portion  (tunica  vaginalis  propria^ 
covers  the  outer  surface  of  the  tcalis,  a9  well  as 
tho  epididymis,  connecline  the  latter  to  the  teatij 
by  means  of  a  distinct  fold.  From  the  porterior 
border  of  the  gland,  it  is  reflected  on  to  the  iuVer- 
ual  fiurfaco  of  tho  scrotum. 

Tho  parii^tal  portion  of  the  serona  membraoe 
{tunica  viujinalis  rtjiexa)  is  far  more  exteoidvi 
than  the  visceral  portion,  extending  upwards  for 
some  distance  in  front,  and  on  the  inner  side  of 
the  cord,  and  reaching  below  the  testis.  Th« 
inner  surface  of  the  tunica  vaginalis  is  fret; 
smooth,  and  covered  by  a  layer  of  squamou 
epilhclium.  Tho  interval  between  the  viflccnl 
imd  |>arietal  layers  of  this  membrane  cou»tilut4S 
the  cavity  of  the  tunica  vaginalis. 
Tho  Tunica  AlbuQiwa  \s  the  fibrous  eoverinx 
of  the  testis.  It  is  a  dense  fibrous  membrane,  of  s  bluish-white  color,  coropoMa 
of  bundles  of  white  librous  tissue,  which  interlace  in  every  direction.  Ita  outer 
surface  is  covered  by  the  tunica  vaginalis,  except  along  its  posterior  border, 
and  at  the  points  of  attachment  of  the  epiilidymis;  hence  the  tanica  albagioca 
is  usually  considered  as  a  Hbruserous  muiribranu,  like  the  dura  mater  Aiul  p«i- 
cardium.  This  niembrnne  surrounds  the  ^InndulAr  Mructure  of  tbo  lr«tt("K 
Mud,  ai  itapo^lenox  and  upper  border,  is  retlecled  into  the  interior  of  ihu  gland, 


Fitf,  4W.— Tbc  Twlw  in  Situ. 
Tlie  riinica  TagjnalU  having  beca 
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form  in  g  an  incomplete  verueal  septum,  called  the  mediastinum  ie$ti«  (cor^ia 
lli«/h  morianuvi ). 

Thu  m^i(u(in%tm  testis  extends  from  the  upper,  nearly  to  the  lower  border 
of  the  gland,  and  is  wider  above  than  below.  From  the  front  and  sides  of  tbis 
Beptum,  uumerous  slender  fibrous  oorda  {trabeeulte)  are  given  off,  which  pass  to 
be  atlaohed  to  the  Inner  surface  of  the  tunica  albuginea:  they  nerve  to  maintain 
the  form  of  the  testis,  and  join  with  similar  oords  giveu  uiT  from  the  iuitur  sur* 
faee  of  the  tunica  albui^inea,  to  form  apaees  which  inclose  the  neparate  lobules 
of  the  organ.  The  mediaatinuro  .<tuppartA  the  vcsmU  and  duels  of  the  testis  in 
their  passage  to  and  from  the  substance  of  the  elaod. 

The  Tallica  Vaseutosa  {via  mater  iegtis),  is  the  vascular  layer  of  the  testis, 
consisting  of  a  plexus  of  bloodvessels,  held  together  by  a  delicate  areolar  tissue. 
It  covers  the  inner  surface  of  the  tunica  albuginen,  sending  off  numerous  pro- 
cesses between  the  lobules,  which  are  supported  by  the  iibrous  prolongations 
from  the  mediastinum  testis. 

Structure.  The  glandular  structure  of  the  testis  oonaistaof  nnmerous  lobules 
{lohuU  tesiia).  Their  number,  in  a  single  testis,  is  estimated  by  Berrea  at  260, 
and  bv  Krause  at  400.  They  diiler  iu  size  according  to  their  positiou,  those  in 
the  middle  of  the  gland  being  larger  and  longer.  The  lobules  are  conical  in 
shape,  the  base  being  directed  towards  the  circumference  of  the  organ,  the  apex 
towards  the  mediastiuum.  Kach  lobule  is  contained  iu  one  of  the  iutervals 
between  the  tlbrous  cords  and  vascular  processus,  which  extend  between  the 
mediastinum  testis  and  the  tunica  albuginea,  and  consists  of  from  one  to  three, 
or  more,  minute  convoluted  tubes,  the  tubuli  seminiferi.  The  tubes  may  bo 
separately  unravelled,  by  careful  dissection  under  water,  and  may  be  seen  to 
commeuce  either  by  free  ca^cal  ends,  or  by  anastomotic  loofw.  The  total  num- 
ber of  tubes  is  oonsidered  by  Monro  to  be  about  300,  and  the  length  of  each, 
about  sixtcca  feet:  by  J^autb,  their  Dumber  is  estimated  at  SIO,  and  their 
average  length  two  feet  and  a  quurtur.  Their  diameter  varies  from  jigth  to 
J  ^  n^l^ '^^ '^'^  inch.  The  tubuti  are  pale  in  color  in 
early  life,  but,  in  old  age,  they  acquire  adeep  yellow 
tinge,  from  containing  mufih  fatty  matter.  They 
consist  of  a  basement  membrane,  lined  by  epithe- 
lium, consisting  of  nucleated  granular  corpuscles, 
and  are  inclosed  in  a  delicate  plexus  of  oapillary 
vessels.  In  the  apices  of  the  lobules,  tlie  tubuli 
become  less  convoluted,  assume  a  nearly  straight 
course,  and  unite  together  to  form  from  twenty 
to  thirty  larger  ducts,  of  about  ^^tU  of  an  inch  in 
diameter,  and  these,  iVom  their  straight  course, 
arc  called  vasa  recta. 

The  vaaa  recta  enter  the  fibrous  tissue  of  the 
mediastinum,  and  pass  upwards  and  backwards, 
forming,  in  their  ascent,  a  close  network  of  anas- 
tomosing tubes,  with  exceedingly  thin  parieles; 
this  constitutes  the  rete  talis.  At  the  upper  end 
of  the  mediastiuum,  the  vessels  of  th«  rete  testis 
terminate  iu  from  twelve  to  fineen  or  twenty 
ducts,  the  va.ia  ejfercntia:  they  perfornre  the  tunion 
albuginea,  and  carry  the  seminal  fluid  from  the 
testis  to  the  epididymis.  Their  course  is  at  first 
straight;  they  then  become  enlarged,  exceedingly 
convoluted,  and  form  a  series  of  conical  masses, 
the  ami  vaaeukn^  which,  together,  constitute  the 
globus  major  of  the  epididymis.  Each  cone  con- 
sists oi  a  single  convoluted  duct,  from  six  to  eight  inches  in  length,  the  dia- 
meter of  which  gradually  decreases  fh>m  the  testis  to  the  epididymis.    Op- 


T\t.  439.— Vrrtical  Section  of 
tbe  TMtidv.  to  abow  Ibe  arraoge- 
ment  of  the  Ducts. 
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positQ  the  boflCfl  of  the  cones,  the  efferent  vessels  open  At  narrov  Jntervab  into 
a  single  duct,  which  constitutes,  by  its  complex  cuuvoluUons,  tbe  bodjr  and 

iglobua  minor  of  tho  epididymis.      When  the  eonvolutioiis  of  this  tube  tn 
ioravelled,  it  nieasares  upwards  of  twenty  feet  in  lengtb,  and  iucreaacs  in 

[breadth  and  thicknetut  aa  it  approaches  tbo  vas  deferens.     The  convolutions  are 
held  together  by  fine  areolar  tissue,  and  by  bands  of  ilbroua  tissue.     A  long 
narrow  tube,  the  vaMitlum  aberrana  of  lialler,  is  ocuasionally  found  conDecteS 
with  the  lower  part  of  tho  canal  of  the  epididymis,  or  with  the  commenccnu^M 
of  the  vas  defercus,  and  extuudiug  up  into  the  cord  for  about  two  or  tbn^H 

^nches,  where  it  terminates  by  a  blind  extremity,  which  is  oocaBional]y  bifar- 

-eatcd.  Its  length  varies  from  an  inch  and  a  half  to  fourteen  inches,  and  sotne- 
times  it  becomes  dilated  towards  its  extremity:  more  commonly,  it  retains  the 

'Btune  diameter  throughout.     Its  structuro  is  similar  to  that  of  tho  vas  deferens. 

^Occasionally,  it  is  fouud  unconnected  wiih  the  epididymis. 

The  Va$  jDeferenSj  the  excretory  <luct  of  the  testis,  is  tbe  continuation  of  tbe 
epididymis.  Commencing  at  the  lower  part  of  the  globus  minor,  it  asoends 
along  the  posterior  and  inuer  side  of  the  testis  and  epididymis,  and  along  the 
back  part  of  the  spermatic  cord,  through  the  spermatic  canal,  to  tbe  interoal 
abdominal  ring.    From  tho  ring  it  descends  into  the  pelvis,  croasing  the  exta- 

plial  iliac  vessels,  and  curves  roand  the  outer  side  of  the  epigastric  artery:  at  tbe 
Bide  of  the  bladder,  it  arches  backwards  and  downwards  to  its  base,  croesing 
outside  tho  obliterated  hypogastric  artery,  and  to  the  inner  aide  of  the  or^ter. 
At  the  base  of  the  bladder,  it  lies  between  that  viucus  and  the  rectum,  runoisg 
along  tho  inner  border  of  the  vcsicnia  seminalia.  In  this  situation,  it  beoomei 
enlarged  and  sacculated;  and,  becoming  narrowed,  at  the  base  of  tbe  prostata, 
unites  with  the  duct  of  tho  vcsicula  scminalis  to  form  the  ejaculutory  docL 
The  vas  deferens  presenLs  a  hard  and  cord-like  sensation  to  the  fingers;  it  is 
about  two  feet  in  length,  of  cylindrical  form,  and  about  a  line  and  a  quarter  ia 
diameter.  Its  walla  are  of  extreme  density  and  thickness,  measuring  one-third 
of  a  linej  and  its  canal  is  extremely  small,  meftsunng  aboat  half  a  Un«. 

£1^.  440.— Baw  of  tbe  Bladder,  with  the  Tua  Bcrereolia  and  YciIcuUb  S< 


■fait  gitnU^ry 


In  structure,  the  vas  deferens  consists  of  three  coats:  1.  An  external,  or  rd- 
lular  coat;  2.  A  muscular  coat,  which  is  thick,  dense,  elastic,  and  cotuistf  ef 
two  longitudinal,  and  an  intermediate  circular  layer  of  muscular  fibres;  S.  An 
internal,  or  muoou.s  coat,  which  in  pale,  and  arranged  in  longimdinal  folds;  in 

e/jjiheih-i]  covering  i^  of  the  columnar  variety. 


Tlie  Seminal  Vesicles  are  two  lobulated  raembroDoua  pouches,  placed  between 
the  base  of  the  bladder  and  the  rectum,  aerving  as  reaervotra  for  the  semeu,  and 
secreting  some  fluid  lo  be  added  to  ibat  of  the  UJsUcles.  Each  sac  ia  somewhat, 
pyramidal  iu  form,  the  broad  end  being  directed  backwards,  and  iho  narrow 
end  forwards  towards  the  prostate,  Thev  measure  about  two  and  a  half  inches 
in  length,  about  five  lines  iii  breadth,  anil  from  two  to  three  lines  in  thictness. 
They  vary,  however,  in  size,  not  only  in  different  individuals,  but  also  in  the 
same  individual  on  the  two  sides.  Their  upper  Bur/ace  is  in  contact  with  the 
base  of  the  bladder,  extending  from  near  the  termination  of  the  ureters  to  the 
base  of  the  prostata  gland.  Their  under  surface  rests  upon  the  rectum,  from 
which  they  are  separated  by  the  recto-veaical  fa^ia.  Their  po$terior  extremitt'es 
diverge  from  each  other.  Their  anterior  cxtremitiea  are  pointed,  and  converge 
towards  the  base  of  the  prostate  gland,  where  each  joins  with  the  corresponding 
vaa  deferens  to  form  the  ejaculatory  duct.  Along  the  inner  margin  of  each 
vcaicula  runs  the  enlarged  and  convoluted  vaa  deferens.  The  inner  border  of 
the  vesiculic,  and  the  corrcitponding  vas  deferens,  form  the  lateral  boundary 
of  a  trianglar  space,  limited  behind  h^  the  rectO'Vesical  peritoneal  fold;  the 
portion  of  the  bladder  included  in  this  space  rests  on  the  rectum,  and  corres- 
ponds with  the  trigonam  resicm  in  ixa  interior. 

StriKture.  Each  vosicula  consists  of  a  single  tube,  coiled  upon  itself,  and 
giving  ofT  several  irregular  ca^cnl  diverticula;  the  separate  coils,  as  well  as  itio 
diverticula,  being  connected  together  by  fibrous  tissue.  "When  uncoiled,  this 
tube  is  about  the  diameter  of  a  quill,  and  varies  in  length  from  four  to  six 
inches;  it  terminates  posteriorly  in  a  culde.-aac:  its  anterior  extremity  becomes 
constricted  into  a  narrow  straight  duct,  which  joins  on  its  inner  side  with  the 
corresponding  vas  deferens,  and  forms  the  ejacnlatory  ducL 

The  £jacuitUory  Ducts,  two  in  number,  one  on  each  side,  are  formed  by  the 
junction  of  tbe  duct  of  the  vesicula  scminalis  with  the  vas  deferens.  Kach  duct 
IS  about  three-quarters  of  an  inch  in  length ;  it  commences  at  the  base  of  the 
prostate,  and  runs  forwards  and  upwards  in  a  caual  in  its  substance,  and  along 
the  side  of  the  uiriculus,  to  terminate  by  a  separate  slit-Iiko  oriQce  upon  or 
within  the  margins  of  the  sinus  pocularia.  The  ducts  diminish  in  size,  and 
converge  towards  their  termination. 

Siruciure.  The  vcsiculw  seminales  are  composed  of  three  ooats:  unextemaloT 
Jibro-ceihilar,  derived  from  the  recto- vesical  fascia;  a  middle  or  Jibnms  &)atj  which 
is  firm,  dense,  fibrous  in  structure,  somewhat  clastic,  and  contains,  according  to 
E.  11.  VTeber,  muscular  fibres ;  and  an  internal  or  mtieaus  cnat,  which  is  pale,  of  a 
whitish-brown  color,  and  presents  a  delicate  reticular  struotare,  like  that  seen  in 
the  gall-bladder,  but  the  meshes  are  finer.  The  epithelium  is  s(]uamous.  The 
coats  of  the  ejaculatory  ducts  are  extremely  thin,  the  outer  fibrous  layer  being 
almost  entirely  lost  an.or  their  entrance  into  the  prostate,  a  thin  layer  of  muscular 
fibres  and  the  mucous  membrane  forming  the  only  constituents  of  tbe  tubes. 

VetacU  and  nerves.  The  arteries  supplying  the  vesicuIiB  seminales  arc  derived 
from  the  inferior  vesical  and  middle  hmmorrhoidal.  The  veins  and  lynphatics 
accompany  the  arteries.     The  nerves  are  derived  from  the  hypogastric  plexus. 

The  Semen  is  a  thick  whitish  fluid,  having  a  peculiar  odor.  It  consists  of  a 
fluid,  the  liquor  seminis,  and  solid  particles,  the  seminal  granules,  and  sperma- 
tozoa. 

The  b'ifuor  seminis  is  transparent,  colorless,  and  of  an  albuminous  composition, 
containing  particles  of  squamous  and  columnar  cpitrhclium,  with  oil-glohulea 
and  granular  matter  floating  in  it,  besides  tbe  above-inentioued  solid  etcmetits. 

The  seminal  (/ranuiet  are  round,  finely-granular  corpuscles,  meaisurJug  ^o'ffo^^ 
of  an  inch  in  diameter. 

The  spermatozoa,  or  spermatic  filaments,  are  the  essential  agents  in  producioK 
fecundation.   They  are  uiiuute  elongated  particles,  conatsting  of  a  small  flatteaeS 
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oral  extremity  or  btwly,  and  a  long  bIoikJof  cautlal  filament.  A  small  circul 
Spot  isotwcrvcd  in  the  centre  of  the  body,  and  at  its  point  of  conneciiou  wiib  tlid 
tjul  there  i.s  frequaotly  seen  a  prujeotiug  rim  oruoltar.  Ttie  movemuntsof  lbr<e 
bodies  are  remarioible,  aud  consist  of  a  lashing  or  undulatory  tnoiioD  ol'  the  (stl. 

Desceixt  oy  thk  Tbstes. 

Tlio  testes,  at  an  early  period  of  foetal  life,  are  placed  at  ilie  back  part  of  lie 
abdominal  cavity,  behind  the  peritoneum,  in  front  and  a  little  bolow  the  kid- 
neys. The  anterior  surfuuc  and  sides  are  invested  by  peritoneum  ;  the  blootl- 
vessels  and  eflerent  ducts  are  connected  with  their  posterior  iiurfaoe;  a^ 
attached  to  the  lower  end  is  a  peculiar  structure,  the  gub«raaculuu  Uittti^,  wbicfa 
u  said  to  assist  in  tlieir  dcj^ceiit. 

The  Guheniactdum  Testis  attains  Us  full  development  between  tbc  fifth  wl 
taxih  mouths :  it  is  a  conical -shaped  cord,  attached  above  to  the  lower  end  of 
the  epididymis,  and  below  to  the  bottom  of  the  scrotum.  Il  is  placed  behind 
the  peritoneum,  lying  upon  the  front  of  the  Pso-is  musitde,  and  completely  fiUimi 
the  inguinal  caunl.  It  coasists  of  a  soil  transparent  areolar  tissue  within,  vbivb 
oFlen  appears  partially  hotiow,  surrounded  by  a  layer  of  striped  muscular  fibres, 
the  Cremaster,  which  ascends  upon  this  body  to  be  attached  to  the  («eli& 
According  to  Mr.  Curling,  the  guberaaoulum,  as  well  as  these  muscular  fibre, 
divides  below  into  three  processes ;  the  external  and  broadest  process  u  «m- 
uected  with  Poupart's  ligament  in  the  inguinal  canal;  tbc  middle  proceMdesDeodA 
along  the  inguinal  cnnal  to  the  bottom  of  the  scrotum,  v'hcre  it  joins  thednrtoi; 
the  internal  one  is  iirmly  attached  to  the  os  pubis  and  sheath  of  the  Gectui 
muscle;  some  lib  res,  moreovur,  are  rollccted  from  the  Internal  Oblique  oato 
the  front  of  the  gubcrnaculum.  Up  to  the  Hflh  month,  the  testis  is  silutled  ia 
the  Imnbar  region,  covered  in  front  and  at  the  sides  by  peritoneum,  aod  sop- 
]>orted  in  its  position  by  a  fold  of  tliat  raembrano,  called  the  mfsorehivm  ;  l»clweeii 
the  fifth  and  sixth  months  tho  testis  desccndti  to  the  iliac  fossa,  the  guberoftculata 
at  the  same  time  becoming  shortoucd ;  during  tho  Kcvcntb  month,  it  entcni  ibe 
internal  abdominal  ring,  a  small  pouch  of  peritoneum  (processus  va^inaU*)  pre- 
ceding the  testis  in  its  course  through  the  canal.  By  the  end  of  the  eighth  month, 
the  testis  baa  descended  iuto  the  scrotum,  carrying  down  with  it  a  leugttieoed 
pouch  of  peritoneum,  which  communicates  by  its  upper  extremity  with  the 
peritoneal  cavity.  Just  before  birth,  tho  upper  part  of  this  pouch  wually 
becomes  closed,  and  this  obliteration  extends  gradually  downwards  to  withia  a 
abort  distance  of  the  testis.  The  process  of  peritoneum  surrounding  the  t«iis, 
which  is  now  entirely  cut  off  from  tho  general  peritoneal  cavity,  ooQstitutet  the 
tunica  rtt^i'naij.' 

Mr.  Curling  believes  that  the  descent  of  the  testis  is  effected  by  means  of  tJx 
muscular  fibres  of  the  gubcrnaculum;  those  fibres  which  jtrocced  from  Pouparl* 
ligament  and  the  Obliquus  Intemus  are  said  to  guido  the  organ  into  the  ingoiul 
canal;  those  attached  to  the  pubis  draw  it  below  the  external  abdominal  na$; 
and  those  atiaohed  to  the  bottom  of  the  scrotum  complete  its  doscont.  During 
the  descent  of  the  organ  these  muscular  fibres  become  gradually  everted,  form- 
ing a  muscular  layer,  which  becomes  placed  external  to  the  proowa  of  the  peri- 
toneum, surrounding  the  gland  and  spermatic  cord,  and  constitutes  the  Crwnast*?. 
In  the  female,  a  small  cord,  corresponding  to  the  gubcrnaculum  id  the  male, 
descends  to  the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  lb« 
uterus.  A  pouch  of  peritoneum  accompanies  it  along  the  inguinal  casal, 
analogous  to  tho  processus  vaginalis  in  the  male ;  it  is  called  the  otnal  >/  Xuek. 

•  Th*  oblitemtioD  of  tha  pToce«9  of  prritODcam  which  accompMles  the  corf,  and  b  haf 
called  ihe  /unt'culai-  p'OC"**,  ii  nflen  iDCompM*-     For  ui  MrctMint  f>f  llio  rtinnat   mvIUmmj 
piwlwctMl  hy  such  incomplete  obiitcmlion  (whU-h  are  of  (rri-al  im|n>M»ac<'  ia  tbr  psihaloftnl j 
aoatom}-  or'liqniiaal  Hernia),  Lbe  iludc-Dt  is  nftnvd  lo  the  l-luitj  va  ilcruiA,  b;  Mr  Uiriwtl,  11 
"A  Sjfslttm  of  Sopgcrj,"  edited  bjr  T.  Holmes,  vul.  iv. 


Female  Organs  of  Generation. 

TuE  Kxtemal  Organs  of  Generation  in  the  female,  are  the  mona  Teuens,  tlia 
labia  majora  and  minora,  the  clitoris,  the  meatus  urinarius,  and  the  orifice  of 
the  vagina.  The  terio  "vulva"  or  " pudeudum/'  act  generallj  applied,  iacludes 
all  these  parU. 

The  matu  Venen'a  is  the  rounded  eminence  in  front  of  the  pobes,  formed  by  a 
collection  oi*  fatlv  tissue  beneath  the  tuteguuicuL  It  suruioualtf  tlio  Tulva^  aud' 
is  covered  with  iiair  at  the  lime  of  puberty. 

Fig.  441.— Tbe  Yolra.    Bxterul  Fcmulc  Or^putt  of  Qcaeration. 
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Tlie  hhia  majora  are  two  prominent  longitudinal  cutaneons  foldg,  extending 

'     downwards  from  the  mens  Veneris  to  the  anterior  boundary  of  the  periueum, 

and  inclosing  au  elliptical  fissure,  the  oommon  urinosexnal  opening.     Each 

labium  is  formed  externally  of  integument,  covered  with  hair;  iutcrnaUv,  of 

mucous  membrane,  which  is  conlinuoua  with  the  genito-urlnary  mucous  tract; 

and  between  the  two,  of  a  considerable  quantity  of  areolar  ti.wue,  fat,  and  a 

tissue  resembling  the  dartos  of  the  Borotnm,  besides  vessels,  nerves,  and  glands. 

i    The  labia  are  thicker  in  front  tbau  behind,  and  joined  together  at  each  cxlre- 
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rnity,  forming  tbe  anterior  and  posterior  coniraissures.  Tlie  interval  left  betwwn 
the  [losterior  comitii8sure  and  the  margin  of  the  anus  is  about  an  inub  m  length, 
and  constitutes  the  perineum.  Just  within  the  posterior  commissure  13  a  souJl 
trausvurite  fold,  i\io /rmnUum  pudatJi  or  fourchette,  which  is  commonly  raptured 
in  the  6rst  parturition,  and  the  space  between  it  and  tho  commissure  id  called 
the  fMsa  naviculari«.    The  labia  are  analogous  to  the  scrotum  in  the  male. 

The  labia  mitujra  or  nymphee  are  two  i^inuU  fulds  of  mucous  membrane,  sita- 
ated  within  the  labia  tnajora,  extending  from  the  clitoris  obliquely  downward] 
and  outwards  for  about  an  inch  and  a  half  on  each  side  of  the  orifice  of  ibe 
vagina,  on  the  sides  of  which  they  are  lost.  They  are  continuous  cxteraallf 
with  the  labia  majora,  internally  with  the  inner  surface  of  the  vagina.  As  ibw 
converge  towards  tho  clitoris  in  front,  each  labium  divides  into  two  folds,  whieo 
surround  tho  ^laiis  cHtoridis,  the  superior  folds  uniting  to  form  the  prjpputtnn 
clitoridis,  the  inferior  fohU  being  attached  to  the  glans,and  forming  the  frspDom. 
The  nymphse  are  composed  of  mucous  membrane,  covered  by  a  tiiin  epithelial 
layer.  They  contain  a  plexus  of  vessels  in  their  interior,  and  are  provided  witji 
numerous  large  mucous  crypts  which  secrete  abundance  of  sebaceous  matter. 

The  clitoris  is  an  erectile  structure,  analogous  to  the  corpora  cavemoaa  of  the 
penis.  It  is  situated  beneath  the  anterior  commissure,  partly  hidden  betven 
the  anterior  extremities  of  the  labia  minora.  It  is  an  elongated  organ, 
nected  to  the  rami  of  tho  pubca  and  ischia  on  each  aide  by  two  crura;  the' 
is  short,  and  concealed  beneath  the  labia;  the  free  extremity,  or  glans  clitoridii^ 
is  a  small  rounded  tubercle,  consisting  of  spongy  erectile  tissue,  a<td  higliW 
seuBitive.  The  clitoris  consists  of  two  corpora  cavernosa,  composed  of  erectifc 
tissue  inclosed  in  a  dense  layer  of  6brou8  membrane,  united  together  along  tk^ 
inner  surfaces  by  an  incomplete  6braua  poctiniibrm  septum.  It  is  provided, 
like  the  penLi,  with  a  suspensory  ligament,  and  with  two  small  muscles,  tba 
Erectorea  Clitoridis,  which  are  inserted  into  the  crura  of  the  corpora  cavenioea. 

Between  tho  clitoris,  and  tho  entrance  of  tho  vagina,  is  a  triangular  amdotb 
surface,  bounded  on  each  side  by  the  nymphee:  this  is  the  vestibule, 

Thu  orilico  of  the  urethra  (mtatiis  urittarius)  is  situated  at  the  baok  port  of 
the  vestibule,  about  an  inch  below  the  clitoris,  and  near  tho  margin  of  the 
vagina,  surrounded  by  a  prominent  elevation  of  the  mucous  membrane.  Bdow 
the  meatus  urinarius,  is  the  orifice  of  the  vagina,  an  elliptical  aperture, 
or  less  closed  in  the  virgin,  by  a  membranous  fold,  the  hymen. 

The  kymen  is  a  thin  semilunar  fold  of  mucous  membrane,  stretched  acroat 
lower  part  of  the  oriQoe  of  the.vagina;  its  ooncavo  margin  being  turned  vp- 
wards  towards  the  pubes.  Sometimes  ibis  membrane  forms  a  complete  •eptum 
across  the  orifice  of  the  vagina:  a  condition  known  as  impcrfurato  hymen. 
Occasionally,  it  forms  a  circular  septum,  pcrforatnl  in  the  centre  by  a  ronod 
opening;  sumetimea  it  is  cribriform,  or  its  free  mai^^in  forms  ft  membnaanf 
fringe,  ur  it  may  be  entirely  absent.  It  may  also  persist  after  copulation,  "nit 
hymen  cannot,  consequently,  be  considered  as  a  test  of  virginity.  Its  rupl 
or  the  rudimentary  condition  of  the  membrane  above  referred  to,  gives  rui 
those  small  rounded  elevations  which  surround  tho  opuuiug  of  tbe  ragini, 
caruncv,la  inyrtifomies. 

Oiands  0/  liaHholine,  On  each  aide  of  the  commencement  of  tbe  vagina  it  a 
round  or  oblong  body,  of  a  reddish 'yellow  color,  and  of  tho  size  of  a  horse^beaa, 
analogous  to  Cowpers  gland  in  the  male.  It  is  called  tbe  glatvi  0/  SarAiiUm. 
Each  gland  opens  by  means  of  a  long  sinele  duct,  upon  the  inner  aide  of  tlw 
nymphie,  external  to  the  hymen.  Extending  from  the  clitoris,  along  <jthar 
Bide  of  tbe  vestibule,  and  lying  a  little  behind  the  nympho),  are  two  largo  obloog 
luassea,  about  an  inch  in  length,  consisting  of  a  plexus  of  veins,  iuolosod  in  ■ 
thin  layer  of  fibrous  membrane.  These  bodies  arc  narrow  in  fronts  rouiiiMl 
below,  and  are  connected  with  the  crura  of  the  clitoris  and  rami  of  tho  pabai^ 
they  are  termed  by  Kobelt  tbe  buibi  vfsiibwli ;  atid  ho  considers  them  UMloitoai 
to  tho  ha)hot  thact^rpita  ^pimgiosum  in  tho  male.  Tmm<HliatitlytQ  front  of 
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bodies  is  a  smaller  renous  plexus,  continuous  witli  the  buibi  vestibnli  behind, 
and  the  glans  clitoridia  in  front ;  it  ia  called  by  Kobelt  the  pars  intermedia,  and  is 
considered  by  him  aa  analogoas  to  that  nan  of  the  body  of  the  corpud  upoogig- 
sum  wlucli  ioimediately  succeeds  the  buJb. 

Fi(.  4-l:J.— Section  of  Femftle  P«lm,  showiug  Podtiun  of  Tiecem. 


,r/ 


"*:/ 


■•*-!:'■ 


y. 


•-^jy^A 


i 


Tub  Bladdeb. 

The  Bladder  is  situntM  at  tho  anterior  part  of  the  pelvis.  It  is  in  relation, 
infrojiiy  with  the  od  pubis;  behind,  with  the  uterus,  some  convolutions  of  the 
small  intestine  being  interposed  ;  its  baee  lies  in  contact  with  the  neck  of  tho 
atems,  and  with  the  anterior  wall  of  the  vagina.  Tlie  bladder  is  said  to  be 
larger  in  the  female  than  in  the  male,  and  i^  very  broad  in  its  trausverse  dia- 
meter. 

The  TTrethba. 

The  Urethra  is  a  narrov  membranous  canal,  abont  an  incb  and  a  lialf  in 
length,  extending  from  the  neck  of  tho  bladder  to  the  meatus  nrinnrius.  It  is 
placed  beneath  the  symphysis  pubis,  imbedded  in  tbo  anterior  wall  of  the  va- 
gina; and  its  direction  is  obliquely  downwards  and  forwards,  its  course  being 
slightly  curved,  the  concavity  directed  forwards  and  upwards.  Its  diameter, 
when  undilatod,  ia  about  a  quarter  of  an  inch.  Tho  urethra  perforates  the  tri- 
angular licamcnt,  prcciaclv  as  in  tho  male,  and  is  surrounded  by  the  moscular 
filHres  of  the  Compressor  t  rethrw. 

iSStrucfure.  The  urethra  ounsists  of  three  coats;  muscular,  erectile,  and 
mucous. 

The  mttseular  coat  is  eontintions  with  that  of  the  bladder ;  it  extends  the  whole 
length  of  the  tube,  and  consists  of  a  thick  stratum  of  circular  fibres. 
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A  thin  layer  of  spongy,  erectile  tissno,  intermixed  with  macb  elastic  tissoe, 
lies  iuimediately  lieneatli  ibe  mucous  coat. 

The  tnucrtu  Mat  is  pale,  coniinuoos,  externnlly  ■with  that  of  the  Tiilwi.  uil 
iDternally  witli  that  of  the  bladder.  It  is  thrown  into  loDgitudiiial  folcf;^  one 
of  which,  placed  along  the  flaor  of  tbo  cana>,  resemblea  the  verumontanam  in 
the  male  urethra.  Tt  is  lined  by  laminated  epithelium,  which  becomes  upbe- 
roidal  at  the  bhidder.  Its  external  orifice  is  surromidud  by  a  few  muoou 
follicles. 

The  urethra,  from  not  being  surroundod  by  dense  rcsisling  structures,  as  b 
the  male,  admits  of  coni^iilerable dilatation,  which  unablcs  the  Kurgeon  to  remove 
with  considerable  facility  calculi,  or  other  foreign  bodies,  from  the  cavity  of 
the  bladder. 

Thk  Kectum. 

The  Hectum  is  more  capacious,  and  less  curved  in  the  female,  than  in  the  m&Ia; 

Thejirst  portion  extuiids  frotu  the  left  Biioro-iliac  sy  mjihysis  to  the  middle  of 
the  sacrum.     Its  connections  are  aiinihir  to  those  in  ibc  mule. 

The  scamd  portion  extends  to  tbe  tip  of  the  coccyx.  It  is  covered  in  front  h^ 
the  peritoneum,  but  only  for  a  phort  distance,  at  its  upper  part,  and  is  ta  rela- 
tion with  tho  posterior  wall  of  the  vagina. 

Tbo  {hird  portion  curves  backwards,  from  tho  vagina  to  the  anus,  Icaviag  ■ 
apace  which  corresponds  on  the  surface  of  the  body  to  the  perineum.  Iw  ex- 
treniiiy  la  surrounded  by  the  Sphincter  mosoles,  and  its  sides  are  supported  b/ 
the  Leraturus  Am. 

Tub  Vagina. 

The  Vagina  is  a  membranous  canal,  extending  from  the  vulva  to  the  ulema 
It  is  situated  in  the  cavity  of  tho  pelvis,  behind  tho  bladder,  and  in  front  of 
the  rectum.  Its  direction  is  curved  forwards  aud  downwards,  followios  ui  ^rA 
the  line  of  the  axis  of  the  cavity  of  the  pelvis,  and  afterwards  thut  of  the  out- 
let. It  is  cylindrical  in  shape,  flattened,  from  bcforo  backwards,  aud  its  walU 
arc  ordinarily  in  contact  with  each  other.  Its  length  is  about  four  iuchenaloog 
it!i  anterior  wall,  and  between  five  atid  six  inches  alone  its  posterior  wall.  Iiii 
constricted  at  its  commencement,  and  becomes  dilated  near  its  uterine  extre- 
mity ;  it  aurrouuds  the  vaginal  portion  of  the  cervix  ui«ri,  a  short  di.s:ance 
from  the  os,  and  its  attachment  esteuds  liiglier  up  on  the  posterior  than  on  tbs 
anterior  wall  of  the  uterus. 

Jiehlioiis.  Its  anterior  surface  is  concave,  and  in  relation  with  the  base  of  tbe 
bladder,  and  with  the  urethra.  Its  posterior  sur/aee  in  convex,  aud  oonnoekd  to 
the  auterior  wati  of  the  rectum,  for  the  lower  three-fourlbs  of  ll.i  extent,  tb* 
upper  fourth  being  separated  from  that  tube  by  the  reclo-nterine  fohi  <)f  peri- 
toneum, which  forms  a  aild^-Mf  between  the  vagina  and  rectum.  lis  siile*  pttt 
attachment  superiorly  to  the  broad  ligaments,  and  iufehorly  to  the  Levaiorui 
Ani  musoles  and  rccto-vesioal  fascia. 

Structure.  The  vagina  consists  of  an  external,  or  muscular  coat,  a  layer  of 
erectilu  tissue,  and  an  internal  niucoiia  lining. 

The  in'i.i(rtilar  coat  consists  of  longitudinal  fibres,  which  surround  the  ragias, 
and  are  continuous  with  the  superficial  muscular  fibres  o\'  iho  utenu.  Th« 
strongest  fasciculi  are  those  attached  to  the  rocto-vesical  faaoia  on  each  side. 

The  erectile  tissue  is  inclosed  between  two  layers  of  fibrous  metnbniao;  aU 
more  abundant  at  the  lower  than  at  the  upper  part  of  the  vagina. 

The  mnrous  mnnhrfnie  is  continuous,  above,  with  that  lining  the  ulcras,  ud 
below,  with  the  integument  covering  the  labia  major*.  lis  inner  surfao«  p»- 
serits,  along  the  anterior  and  posterior  wall.'s,  a  longitudinal  ridge,  or  rapbi^ 
called  the  cohtmns  of  the  vagina,  and  numerous  transverse  ridges,  or  ragip,  ex- 
tending outwards  from  the  raphe  on  each  side.  These  rug»  ore  most  dotincc 
of^r  ibe  orifice  of  tha  rugiim,  espocJally  iu  females  before  parttirilioD.    Thej 
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imlicate  iU  adaptation  For  t^ilatAtion,  and  are  calcalated  to  facilitate  its  enlarge- 
ment duriiiu  DurLuhtion.  The  mucouti  metubraoe  is  covered  with  coiiiail  aad 
filiform  ]Mipillfe,  and  provided  with  mucous  glands  and  fullidea,  whiuh  are 
especially  uumcrous  In  its  upper  part,  and  around  ibe  cervix  uteri. 

The  Utkbus. 

The  Utervis  is  the  organ  of  gestation,  receiving  the  fecundated  ovum  in  its 
cavity,  retaining  and  supporting  it  during  the  development  of  the  fa>tiu,  and 
becoming  the  principal  a^ent  in  its  cxpuUioa  at  the  time  of  parturition. 

fn  fhf  vir;fin  stale  it  u  pear-ahanco,  flattened  from  before  backwarrla,  and 
situaletl  in  the  cavity  of  tbe  pelvis,  oelween  the  bladder  aud  rectum ;  it  is  re- 
tained in  tta  position  by  the  round  and  broad  HgnmenU  on  each  side,  and  pro- 
jects into  the  upper  end  of  the  vagina  below.  Its  upper  end,  or  ba.se,  is  ■directed 
upwards  aud  forwards;  its  lower  end,  or  apex,  downwai-ds  aud  backwards, 
in  the  tine  of  the  axis  of  the  inlet  of  the  pelvis.  It  therefore  forms  nn  angle 
with  tho  vagina,  since  the  direction  of  the  vagina  corresponds  to  the  axis  of  the 
cavity  and  outlet  of  the  pelvis.  The  uterus  lueasurejj  about  three  iuclies  in 
length,  two  in  breadth  at  its  uupcr  part,  and  an  inch  in  thiukiiesA,  and  It  weighs 
from  an  ounce  to  an  onnce  and  a  half. 

Tho/undiis  is  the  upper  broad  extremity  of  the  organ ;  it  is  convex,  covered 
hj  peritoneum,  and  placed  on  a  line  below  the  level  of  the  brim  of  ilio  pelvis. 

The  botiy  gradually  narrows  from  the  fundus  to  the  neck-  Its  anUrior  surface 
is  flattenal,  covered  by  peritoneum  in  the  upper  three- fourths  of  lU  extent,  and 
separated  from  the  bladder  by  some  convolutions  of  the  stniill  intestine;  the 
lower  fourth  is  couueuted  with  the  bladder.  Its  ^»os/eriwr  4ur/aci  is  convex, 
covered  by  peritoneum  throughout,  and  separated  from  the  rectum  by  some 
convolutiooa  of  the  iutcalinc.  Ita  lateral  margins  are  concave,  and  give  attach- 
ment to  the  Fallopian  tube  above,  the  round  ligament  below  and  in  front  of 
ibis,  and  the  ligament  of  the  ovary  behind  and  below  both  of  these  structures. 

Tho  ct-rtvx  is  the  lower  rounded  and  constricted  portion  of  the  uterus ;  juound 
its  oircumference  is  attached  the  upper  end  uf  the  vagina,  which  extends  up< 
wards  a  greater  distance  behind  than  in  front. 

At  tho  vaginal  extremity  of  the  uterus  is  a  transverse  aperture,  the  os  uteri, 
bounded  by  two  li£>s,  the  anterior  of  which  is  thick,  the  posterior  narrow  aad 
long. 

Lignmenit.  The  ligaments  of  tho  uterus  are  six  in  number;  two  anterior, 
two  posterior,  and  two  lateral.     They  are  formed  of  peritoneum. 

The  two  anterior  iigamenU  (I'tai'co  uterine)  are  two  semilunar  folds,  which  pass 
between  the  neck  of  the  uterus  and  the  jmslerior  surface  of  the  bladder. 

The  ttiO  iiosUrior  ligaments  {i-ecUhuicri7ie\  pass  between  the  sides  of  tho  uterus 
and  rectum. 

Tho  ttM  lateral  or  broad  Ugammla  pa<*3  from  tho  sides  of  the  uterud  to  the 
lateral  walls  of  the  pelvis,  forming  a  septum  across  the  pelvis,  which  divides 
tbat  cavity  iuto  two  portions.  In  tho  anterior  part  are  cuntaiued  tlie  bladder, 
urethra,  and  vagina ;  in  tho  posterior  part,  the  rectum. 

The  tavity  of  (he  uterus  is  small  in  comparisou  with  the  size  of  tlie  organ; 
that  portion  of  the  cavity  which  corresponds  to  the  body  is  triangular,  flaitciied 
from  before  backwards,  so  that  its  walls  are  closely  approximated,  and  having 
its  base  directed  upwards  towards  the  fundus.  At  each  Huperior  angle  is  a 
funnel-shaped  cavity,  which  constitutes  tho  remains  of  tho  divl^iion  of  the  body 
of  the  uterus  into  two  comua ;  and  at  the  bottom  of  each  cavity  is  the  minute 
orillce  of  the  Fallopian  tube.  Al  the  inferior  angle  of  the  uterine  cavity  is  a 
small  constricted  opening,  the  internal  orifice  {ostium  vitarnmn\  which  leads 
into  the  cavity  of  the  cervix.  Tho  cavity  in  the  cervix  is  somewhat  cylindrical, 
flattened  from  before  backwards,  broader  at  ihemidtllo  than  at  either  extremity, 
and  communicates,  below,  with  the  vagina.    £ach  wall  of  the  canal  presents  a 
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JoDgitudinal  column,  from  which  proceed  a  Dumber  of  Email  oblique  colurnna, 
giving  the  ftppearance  of  branches  from  the  stem  of  a  tree,  and  licnco  tfao  narao 
arbor  vitv  uU:nnm  applied  to  it.  These  folds  usually  become  very  iodifltbct 
af^r  the  first  labor. 

Structure,  The  ut€ru3  is  composed  of  three  ooata:  an  external  seroua  coat,  a 
middle  or  muscular  layer,  and  an  interoal  mucous  coat. 

The  serous  coat  la  derived  from  the  peritoneum ;  it  invests  the  fundaa  and  the 
whole  of  the  posterior  surface  of  the  body  of  the  uterus;  but  only  the  npper 
three-fourths  of  it«i  anterior  surface. 

The  mttscular  ctxti  forms  the  chief  bulk  of  the  siibstanoa  of  tho  utCToa.  la 
the  unimpregnatcd  state,  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  almort 
like  cartilage.  It  id  thick  opposite  the  middle  of  the  body  and  fundus,  and  thin 
at  the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  ansiripcd 
muscular  fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  bloodvessels, 
lymphatio  vessels  and  nerves.  In  the  impregnated  state,  tho  muscular  tisBoe 
becomes  more  prominently  developed^  and  is  disposed  in  three  layers:  external, 
middle,  and  internal. 

The  external  layer  ia  placed  beneath  the  peritoneum,  disposed  as  a  thin  plana 
on  the  anterior  and  posterior  surfaces.  It  consists  of  fibres,  which  paai  trans- 
versely across  the  fundus,  and,  converging  at  each  superior  angle  of  the  ut«nis, 
are  continued  on  the  Fallopian  tubes,  the  round  ligament,  and  ligament  of  Iha 
ovary ;  some  passing  at  each  side  into  the  broad  ligament,  and  other*  running 
backwards  from  the  cervix  into  the  recto-uterino  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  arrangement,  being 
disposed  longituui Daily,  obliquely,  and  transversely. 

The  intenial,  or  deep  layer,  consi-sts  of  circular  fibres  arranged  in  the  form 
of  two  hollow  cones,  the  apices  of  which  sorround  the  orifices  of  the  Fallontu 
tubes,  their  bases  intermingling  with  one  another  on  the  middlo  of  the  bodv  of 
the  uterus.     At  the  cervix  these  fibres  are  disposed  transversely. 

The  mucous  itKmbrane  is  thin,  smooth,  and  closely  adherent  to  the  sabtaoeot 
tissue.  It  ia  continuous,  through  the  fimbriated  extremity  of  the  Fallopita 
tabes,  with  the  peritoneum;  and,  through  the  oa  uteri,  with  the  mncooa  nwn* 
brane  lining  the  vagina. 

In  the  body  of  the  uterus,  it  is  Fmooth,  soft,  of  a  reddish  color,  lined  by 
colnmnar-ciliated  epithelium,  and  preMDts,  when  viewed  with  a  lens,  the  orifices 
of  numerous  tubular  folliules  arranged  pcrpctidiuularty  to  the  surface.  They 
are  of  small  size  in  the  unimpregnatcd  uterus,  but  shortly  after  impregnatioo 
they  are  enlarged,  elongated,  presenting  a  contorted  or  waved  appearance  to- 
wards their  closed  e.\lrcmitieis,  which  occasionally  dilate  into  two  or  tfaiM 
sacculated  extremities.  The  circular  orifices  of  these  gland.'?  may  be  seen  oa 
the  inner  surface  of  the  mucous  membrane,  many  of  which  during  the  earlf 
period  of  pregnancy  are  surrounded  by  a  whitish  ring  formed  of  epitheliaa 
which  lines  the  follicles. 

Id  the  cervix,  the  mucous  membrane  between  the  rugeo  and  Kronnd  the  <» 
uteri  is  provided  with  numerous  mucous  follicles,  and  glands.  Thesmoll,  trap*- 
parent  vesicular  elevations,  so  often  found  within  the  os  and  cer\*ix  uteri  are 
due  to  closure  of  tho  mouths  of  these  follicles,  and  their  distension  with  their 
proper  secretion.  They  were  called  the  ovula  of  Naboth.  The  mucoaa  meo- 
brano  covering  tho  lower  lialf  of  the  cervix  presents  numerous  pa]>ill». 

Vesseb  and  Nerwt.  Tho  ai-6mW  of  the  uterus  are  the  uterine,  from  the  ioteraal 
iliac;  and  the  ovarian,  from  the  aorta.  They  are  remarkable  for  their  tortvooe 
coarso  in  the  substance  of  the  organ,  and  for  their  frequent  anastomoses.  The 
veins  are  of  large  sixc,  and  correspond  with  the  arteries.  In  the  impregnatM 
uterus  these  vessels  are  termed  the  vtenm  sinuta,  consisting  of  the  lining  meia- 
brano  of  the  veins  adhering  to  the  walls  of  canals  channelled  through  tbe  ittb- 
BtAnce  of  the  uterus.  They  terminate  in  the  uterine  plexuses.  The  tyaaiatia 
^re  of  /urge  ghe  m  tbe  impregnated  uterus,  and  terminate  lu  tbe  peine  aed 


lumbar  gluntls.      The  nerves  arc  derived  from  tlic  inferior  hypogastric  aua 
sperniatic  plexuses,  and  from  the  tliird  atid  fourth  sncral  nerves. 

The  rorm,  Eizti,  iui<l  etluitioQ  of  ihe  uterus-  vary  at  difTerviit  periods  uf  lire  and  uodcr  (HflVreol 
vi  run  inn  lull  rrii. 

In  the  /alwf.  the  uH'tDS  Is  c<)nlaiol^d  in  the  abilomiaa]  cnvjly.  projectiDg  bvyoiid  tbe  tirim  of 
lie  pt'lvin.     Tlif  cervix  i«  conhidi^niWv  luifitr  thnn  thi-  IxkIv. 

A',  pfiherly,  tbL-  nieras  \&  {)vrir»riii  m  t^IiiLpc,  aoil  weighs  from  eifrlit  to  l«tl  drucbmii.  ll  bu 
dv>C4tiik<il  into  thi-  [iHvi»,  llu-'funcluii  beinj:  jiij^t  bcU-w  llu-  level  oC  ihc  brim  tiribi*  cavity.  Ttic 
arbor  vJtic  in  diatiai!!,  niid  p.Mrn<lK  to  ibr  upjirr  purt  uf  ibe  i-uviiy  of  lb«  orfntB. 

DuriH't,  ami  njtrr  nifn*lniiiii"ti,  ihtf  mnao  i»  pularjtcd.  uod  more  vuKrulnr,  lis  currarCfl 
rnnndi'r:  the  oa  cxlcrniiin  ia  njiiiidcd.  ilH  kbiii  KWutk-o.  uiid  the  lining;  tnctnbrtuit:  uf  tli«  body 
tbick>fOi.-d.  stiflur,  and  of  a  durkcr  color. 

Uun'mj  Pregnanrf/.  thp  uirriiP  inr rmisM  ko  as  to  wiiph  from  ciac  pDuni)  udiI  ■  hulf  lo  throe 
poaada.  ll  bi-comCB  to'irmou'dy  I'nlnrju-d,  und  projedx  into  ihi*  hvpoir-wiric  aiid  lower  [lart  of 
the  amhilical  retrinnft.  Thin  fiilurpciiK-nt.  whuh  ct^ntinuea  up  lo  llic  Fixth  month  of  ^alalion. 
U  partially  dot'  to  iucrviwud  d>.'V(.>k>pint'"t  of  iircH'sisiinc  niul  ncw-r<>nni-d  miiKc-ntar  litunf .  The 
round  ligikmriit.^  atp  cnbLrgrd,  and  the  brnnd  lifritmenl.'i  bornmc  f  ncrnached  npctn  by  the  ulcraa 
makioff  itH  w;iy  briweca  ihoir  lutDincv.  Tfau  hidcu'ik  tncmlinmc  bcconii'^  itwTv  vuKculur;  its 
EDiicoaii  folliclo.i  and  p'innd.i  cnlarirfd ;  thi>  m>r^  imd  Mih  in  the  cAtifil  of  ihc  cei'Hx  brcoini^  ob- 
literated ;  tbv  blood  itud  IjinphiUic  vcsBcU  as  wvll  us  thu  nvrvcs,  ftc<;ordtiig  to  the  rescarchi-K  vt 
Dr.  Lee.  berone  ftrrently  enlarged. 

After  J*art<in'tioTi.  tbe  uterus  oesriy  rcffains  its  nsnal  size,  vreishini:  from  two  lo  three  ounces : 
but  its  carily  h  lur^er  limn  Jn  llu-  lirpin  stale  :  tbf  p\tfrn»l  in-ifice  i»  more  mnrki-<).  iind  ns-iiimp!*- 
a  iruDsrene  direcUon;  its  cd(r«6  present  a  fissured  sofl'acu;  its  vessels  are  lortuuus;  and  its 
muDcnlar  layer*  nro  more  dofiiicd. 

Ih  olii  agv,  tUc  uteras  becomes  atrophied,  and  paler  and  denser  in  lextorc ;  h  more  distinct 
constriction  xcpiirnl>>^A  tho  Intdy  flml  cervix.  The  r>»tiiun  iiitomum,  and.  oci-asJunally,  the  vagi- 
nal oriSce,  ont.-u  beconn;  ubUti-i-uteU,  uud  its  hbia  almost  entirely  djiiappear. 

f  Appendaobs  op  the  Utkrls. 

The  Appendages  of  the  Uterus  arc,  ihc  FaUopian  tubes,  the  ovaries  and  their 
ligaments,  and  tbe  rotmd  Hgniiients.  These  giructures,  together  witb  their 
nutrient  vessels  and  nerves,  mii)  some  st^-nttercU  niunuular  Hbres,  are  inuloseil 
between  the  two  Ibldg  of  peritoneum,  tvliich  constitute  tlie  brond  ligaments; 
they  are  placed  in  the  followiDg  order;  in  front  ts  the  round  ligament;  the 
Fallopian  tube  occupies  the  free  margin  of  the  broad  ligament;  the  ovary  and 
its  ligament  are  behind  and  below  the  latter, 

Tho  Failttjnnn  T\ibes,  or  oviducts,  convey  tbo  ova  from  the  ovaries  to  the 
cavity  of  the  uterus.    They  are  two  iu  number,  one  on  each  side,  situated  in 

Fig.  443.— Tbe  tJinnn  niu)  its  Appt^ndniies.     Anterior  Ticw. 
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the  free  margin  of  the  brood  ligament,  extending  from  each  superior  angle  of 
the  uterus  to  tbe  aides  of  the  pelvia.  Each  tube  is  about  four  inches  in  length ; 
its  canal  is  exceedingly  mtaute,  and  commences  at  the  superior  angle  of  the 
utcrtis  bv  a  minute  ori6oc,  the  ostium  internujm,  which  will  lianlly  admit  a  line 
52 
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bristle;  it  continues  narrow  along  tlie  inner  half  tbo  tube,  and  then  gradttallT 
widens  into  a  Crumpot-sliaped  extremity,  wliich  becoDiGs  contracted  at  ita  termi- 
nation. This  oriSce  ia  called  the  aatium  abdominale,  and  communicator  witb  tfa« 
peritoneal  cavity,  lis  margins  are  surrounded  by  a  series  of  friuKe-Hke  pco- 
cesses,  termed  jimhrite,  and  urie  of  these  procossea  is  connected  wiili  theonUf 
end  of  the  ovary.  To  this  pfirt  of  the  tube  the  name  Jtmbriatrd  rxirf^iitj/  is  tp- 
ptied;  it  is  also  called  moram  diafMii,  from  the  peculiar  manner  in  which  it 
embraces  the  surface  of  the  ovary  during  sexual  excitement. 

Slruciurc.  The  Fallopian  tube  consists  of  three  coats,  serous,  moscalar,  ud 
mneoas. 

The  fxt^nal  or  strot/s  coat  \a  dcriTcd  from  the  peritoneum. 
The  iiiiddie  or  mttscular  coat  consisis  of  an  externa)  Itjngitudtnul  and  an  lolenitl 
or  circular  layer  of  niusciihir  fibres  cotitinnniis  with  those  of  the  uieros. 

The  internal  or  mucotts  coal  ig  continuous  with  the  mucous  liuinv  of  tbeuterai^ 
and  at  the  free  extremity  of  the  tube  with  the  peritoneum.  It  is  thrown  ioto 
longitiidiiml  folds  in  the  outer  part  of  the  tube,  which  indicate  its  adaptation 
for  dilatation,  and  is  covered  by  columnar  ci]iate<l  epithelium.  This  form  of 
epithelium  is  nl^o  found  on  the  inner  and  outer  surfaces  of  the  fimbriie. 

The  Ovaries  {te.fies  muh>6rcs,  Galen)  are  analogous  to  the  testes  in  the  mile. 
They  are  oval-shape<1  bodies,  of  an  elongated  form,  flattened  from  above  doirn- 
wards,  situated  one  on  e.ich  side  of  the  uicrufl,  in  the  posterior  part  of  the  broad 
ligament  behind  and  below  the  Fallopian  tubes.  Each  OTary  is  connecltrd,  bjr 
its  anterior  margin,  to  the  broad  ligament;  by  its  inner  extremity  to  the  iucttw 
by  a  proper  ligament,  the  llgainoiil  of  the  ovary;  and  by  its  outer  end  to  tlta 

fimbriated  extremity  of  the  Fallopian  tubs 
by  a  short  ligamentous  cord.  The  ovana 
are  of  a  whitish  color,  and  present  eith&r  a 
smooth  or  puckort-d  uneven  .«urffl<*.  They 
are  each  aliout  an  inch  and  a  half  in  length, 
three-quarters  of  an  inch  in  width,  and  about 
a  third  of  an  inch  thick;  and  weigh  fratn 
one  to  two  drachms.  The  surfnce*  and  po5to> 
rior  convex  border  are  free,  the  anterior 
sirniglit  border  being  attached  to  the  brood 
ligament. 

Slrmiure.  The  orary  is  invested  by  peri- 
toneum, excepting  alon^  its  anterior  attaobed 
margin;  beneath  this,  is  the  proper  fibroos 
covering  of  the  organ,  the  tunim  albui^ima^ 
which  is  extremely  dense  and  firm  in  tAraa- 
ture,  and  incloses  a  peculiar  sofl  fibrous  tiwtue, 
or  stroma,  abundantly  siipnlicd  with  blood- 
vessels (Fig.  444).  Imbe<l(led  in  the  mcshci 
of  this  tissue  are  numerous  snull,  round, 
transparent  vesicles,  in  varioua  btagea  of 
development;  they  are  the  Graafian  vesklei^ 
the  ovisacs  containing  the  ova.  In  womn 
who  have  not  borne  children,  they  Tary  in  number  from  ten  to  flAeeD  or 
twenty ;  and  in  size  from  a  pin's  head  to  a  pea ;  but  Ilr.  Manin  Barry  has  shown 
that  a  large  number  of  microscopic  ovisacs  exist  in  the  {larenchynm  of  ibd 
organ,  few  of  which  prorlnce  ova.  These  vesicles  have  thin,  transparent  wall^ 
and  are  filled  with  a  clear,  colorless,  albuminous  fluid. 

The  Graafian  vesiefes  are,  during  their  early  development,  flmall,  and  deeply 

seated  in  the  substance  of  the  ovary;  ns  they  enlarge,  ihcy  approaoh  the  mir 

face;  and,  when  mature,  form  small  projections  on  the  exterior  of  tba ovary 

lieneath  the  peritoneum.     Kach  vesicle  consists  of  an  external  fifaro-Tueiilu 

ctMUf  connected  with  the  surrounding  stroma  of  the  ovary  by  a  network  of 
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blnodve.ascls;  and  an  intornal  coat,  named  ovi-cap$ule,  whicli  is  lined  hj  a  layer 
of  nucleated  celb,  ca!l«d  tlio  in fmhrnna granulosa.  The  fluid  contained  in  the 
interior  of  the  vesicles  is  transparent  and  albuminous,  and  in  it  is  suspended 
the  ovum. 

The  formation,  development,  and  maturaiion  of  the  Graafian  veaicles  and 
ova  continue  uiiiulerruptedly  from  infancy  to  the  end  of  the  fruitful  period  of 
woman's  life.  Before  jmberty,  the  ovaries  are  small,  the  Graaliaii  vesiules  con- 
tained in  them  minuic,  and  few  in  number;  and  few,  probably,  over  atuin  full 
development,  but  shrink  and  disappear,  their  ova  being  incapable  of  impregna- 
tion. At  puberty,  the  ovaries  enlarge,  are  more  vascular,  the  Graafian  vcKiolea 
are  developed  in  greater  abundance,  and  their  ova  capable  of  fecundation. 

DiseJiarge  of  the  OiJum.  The  Uraaliau  vucicles,  after  gradually  approaching 
the  surface  of  the  ovary,  burst;  the  ovum  and  fluid  coniunis  of  tlio  vesicles  aro 
liberated,  and  escape  on  the  exterior  of  the  ovary,  passing  from  thence  into  the 
Fallopian  tube,  the  fimbriatod  processes  of  which  are  supposed  to  grasp  the 
ovary,  the  aperture  of  the  tube  being  applied  to  the  part  corresponding  to  the 
matured  and  burntlng  vesicle.  lu  the  human  subject  mid  most  mammalia,  the 
maturation  and  disclinrfro  of  the  ova  occur  at  regular  periwls  only,  and  are 
indicated,  in  the  mammalia,  by  the  phenomena  of  heat  or  rut;  and  in  tho  human 
female,  bv  menstruation.  Sexual  desire  is  more  intense  in  females  at  this  pe> 
nod;  and  if  the  union  of  the  sexes  takes  place,  the  ovum  may  bo  fecundated. 

Corpm  Lutcum,  Immediately  after  the  rupture  of  a  Graafian  vesicle,  and 
the  escape  of  its  ovum,  the  vesicle  is  filled  with  blood-tinged  Quid;  and  in  a 
short  time  the  circumference  of  the  vesicle  is  occupied  by  a  firm,  vellow  sub- 
stance, which  is  probably  formed  from  plasma  exuded  from  its  walls.  Dr.  Lee 
believes  that  thi.s  yellow  matter  is  deposited  outside  both  tho  membranes  of  tho 
follicle;  Montgomery  regards  it  as  placed  between  the  layers;  while  Kollikcr 
considers  it  as  &  thickening  of  the  inner  layer  of  the  outer  coat  of  the  follicle. 
The  exudation  is  at  first  of  a  dark  brown  or  brownish-red  color,  but  it  soon 
becomes  paler,  and  its  consistence  more  dense. 

For  every  follicle  in  the  ovary  from  which  an  ovum  is  discharged,  a  corpu.<) 
lutcurn  will  be  found.  But  the  cbarncters  it  exhibits,  and  the  changes  produced 
in  it,  will  be  determined  by  the  circumslancc  of  the  ovum  being  impregnated 
or  not. 

Although  there  is  little  doubt  that  corpora  lutea  exist  in  the  ovaries  aAer  the 
escape  of  ova,  independent  of  coitus  or  impregnation,  it  appears  that  the  corpus 
luteum  of  pregnancy  (true  corpus  liilcum)  possesses  characters  by  which  it  may 
be  distinguished  from  one  formed  in  a  (bllicle,  from  which  an  ovum  has  been 
discharged  without  subsequent  impregnation  (false  corpus  luteuni). 

The /CM  corpora  lutea  are  of  large  size,  often  as  large  as  a  mulberry;  of  a 
rounded  form,  and  project  from  the  surface  of  the  ovary,  the  summit  of  the 
projection  presenting  a  triangular  depres.sion  or  cicatrix,  where  the  peritoneum 
appears  to  have  been  torn.  They  contain  a  small  cavity  iu  their  centre  during 
the  early  ijoriod  uf  their  formation,  which  becomes  contracted,  and  exhibits  a 
stellate  cicatrix  during  the  latter  stages  of  pr^nancy.  Their  vascularity, 
lobulated  or  puckered  appearance,  firm  oonsistcnee,  and  yellow  color,  are  also 
oharaclcristic  marks  of  truo  corpora  lutca. 

Fabe  corpora  Uitta  are  of  small  size,  do  not  project  from  the  surface  of  the 
ovary,  are  angular  in  form,  seldom  present  ony  cicatrix,  contain  no  cavity  in 
their  centre;  the  material  composing  them  is  not  lobuhited,  its  consistence  is 
usually  soft,  ol^en  resembling  coagulated  blood;  tho  yellow  matter  exists  in  the 
form  of  a  very  thin  layer,  or  more  commonly  is  entirely  wanting.  False 
corpora  lotea  most  frequently  result  from  the  effusion  into  the  cavities  of  the 
Graafian  vesicles  of  scrum  or  blood,  which  subsequently  undergoes  various 
changes,  and  is  ultimately  removed.  Dr.  Tjco  states,  that  in  the  false  corpora 
lutea  the  yellow  substance  ia  contained  within,  or  attached  to,  the  inner  surface 
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of  the  Oraafian  vosicio,  and  does  not  surround  it,  as  is  the  cose  in  the  tree 
corpora  luiea. 

Id  the  Fcotus,  the  ovaries  are  situated,  like  the  tegtes,  in  the  lumbar  regioti, 

near  the  kidneys.     They  may  be  distinguished  from  those  bodies  at  an  early 

period  by  tlietr  elongated  and  flattened  form,  and  by  their  positiuD,  vhiuh  is  it 

first  oblique,  and  then  nearly  transverse.    They  gmdoaity  descend  into  the 

"pelvis. 

The  Liifament  of  the  Ovary  is  a  rounded  cord,  which  extendi  from  each  sope- 
rior  angle  of  the  ittenis  to  the  inner  extremity  of  the  ovary;  it  consiiU  of 
fibrous  tissue,  and  a  few  muscular  fibres  derived  from  the  uterus. 

The  Houiui  Lif/anients  are  two  rounded  cords,  between  four  and  firo  incbei 
in  lengih,  situnted  between  the  layers  of  the  broad  ligament  in  front  of  ami 
below  the  Fallopian  tube.  Commencing  ou  each  side  at  the  superior  an^le  or 
the  uti^rtis,  this  ligament  passes  forwards  And  outwards  through  the  tntrrul 
abdominal  rinfr,  along  the  inguinal  canal  to  the  labia  majora,  in  which  it  be- 
comes lost.  The  round  ligament  consists  of  areolar  tissue,  vessels,  and  nerrcs, 
besides  a  dense  bundle  of  fibrous  tissue,  and  muscular  fibres  prolonged  from 
the  uterns,  inclosed  in  a  duplicature  of  peritoneum,  which,  in  the  fwtUii,  is 
prolonged  in  the  form  of  a  tubular  process  for  a  short  distance  into  the  inguiool 
canal.  This  process  is  called  the  cftnal  of  Xuek.  It  is  genentlly  obliieraled  in 
the  adult,  but  sometimes  remains  pervious  even  in  advanced  Irte.  It  is  analo- 
gous to  the  peritoneal  pouch  which  accompanies  the  descent  of  the  testis. 

Vessels  ami  .Verwj.  The  arlerim  of  the  ovaries  and  Fallopian  tubes  arc  the 
ovarian  from  the  aorta.  They  anastomose  with  the  termination  of  the  uterioo 
arteries,  and  enter  the  attached  border  of  the  ovary.  The  ntina  follow  the 
course  of  the  arteries;  they  form  a  plexus  near  the  ovnry,  the  pamjHnt/om 
plexus.  The  iv^rv^a  are  derived  from  the  spermatic  plexus,  the  Fallopian  tube 
receiving  a  branch  from  one  of  the  uteriuo  nerves, 

Mammauy  Gi-Asns. 

The  S[nmm»,  or  Breasts,  arc  acccMory  glands  of  the  generative  aystera, 
which  secrete  the  milk.  They  exist  in  tlie  male  as  well  as  in  the  female;  but 
in  the  Tormer  only  in  a  rudimentary  stale,  unless  their  growth  w  excited  by 
peculiar  circumstances.  In  the  female,  ihev  are  two  large  heinispherical  emi- 
nences situated  towards  the  lateral  a.spect  of  the  pectoral  region,  correKpondiog 
tu  the  interval  between  the  third  and  sixth  or  seventh  ribs,  and  extending  from 
the  side  of  the  sternum  to  the  axilla.  Their  weight  and  dimensions  differ  at 
different  periods  of  life,  and  in  different  individuals.  Before  puberty  tber  ore 
of  small  size,  hut  enlarge  as  the  generative  organs  become  more  compwtely 
developed.  Tliey  increase  during  pregnancy,  and  especially  after  deliv«*ry,  and 
become  atrophied  in  old  age.  The  Icfi  mamma  is  generally  a  Uttlc  larger  thaa 
the  right.  Their  base  is  nearly  circular,  ilaticned  or  slightly  oonoave,  tnd 
having  their  long  diameter  directed  upwards  and  outwards  towards  the  axilU; 
they  are  separattnl  from  the  Pectoral  muscles  by  a  thin  layer  of  BU]>erficiaI 
fascia.  The  outer  surface  of  the  mamma  is  convex,  and  presents,  just  below  the 
centre,  a  small  conieal  jvrominence,  the  nipple  {viammilhy  The  surface  of  the 
nipple  is  dark-colored,  and  surrounded  by  an  areola  having  a  colored  tint.  In 
the  virgin,  the  areola  is  of  a  delicate  rosy  hue;  about  the  second  month  of  im- 
pregnation, it  enlarges,  and  acquires  a  darker  tinge,  which  increases  as  preg- 
nancy advances,  becoming,  in  some  cases,  a  dark  brown  or  even  black  color. 
This  color  diminishes  as  soon  as  lactation  is  over,  but  is  never  entirely  losi 
through  life.  These  changes  in  the  color  of  tho  areola  are  of  extreme  import- 
ance in  forming  a  conclusion  in  a  cose  of  suspected  pregnancy. 

The  nipple  is  u  cylindrical  or  conical  eminence,  capable  of  uuder^oinc  a  son 
of  erection  from  mechanical  excitement.  It  is  of  a  pink  or  brownish  iiuc,  its 
surface  wrinkled  and  provided  with  papillfo,  and  its  summit  perforated  by 
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numerous  orifices,  the  apertures  of  tbe  lactiferous  duct?.  Near  the  base  of  the 
nipple,  and  upon  the  surface  of  the  areola,  are  numerous  sebaceous  glands, 
which  become  much  enlarged  during  lactation,  and  present  the  appearance  of 
small  tubercles  beneath  the  skin.  These  glands  secrete  a  peculiar  fatty  sub 
stance,  which  serves  as  a  protection  to  the  integument  of  the  nipple  in  tbe  act 
of  sucking.  The  nipple  consists  of  numerous  vessels,  which  form  a  kind  of 
erectile  tissue,  intermixed  with  plain  muscular  fibres. 

Structure.  The  mamma  consists  of  gland  tissue ;  of  fibrous  tissue,  connecting 
its  lobes ;  and  of  fatty  tissue  in  tbe  intervals  between  tbe  lobes.  The  mammary 
gland,  when  freed  from  cellular  tissue  and  fat,  is  of  a  pale  reddish  color,  firm 
in  texture,  circular  in  form,  flattened  from  before  backwards,  thicker  in  the 
centre  than  at  the  circumference,  and  presenting  several  inequalities  on  its  sur- 
&ue,  especially  in  front.  It  consists  of  numerous  lobes,  and  these  are  com- 
posed of  lobules,  connected  together  by  areolar  tissue,  bloodvessels,  and  ducts. 
The  smallest  lobules  consist  of  a  cluster  of  rounded  vesicles,  which  open  into 
the  smallest  branches  of  the  lactiferous  ducts;  these  ducts  uniting,  form  larger 
ducts,  which  terminate  in  a  single  canal,  corresponding  with  one  of  the  chief 
subdivisions  of  the  gland.  The  number  of  excretory  ducts  varies  from  fifteen 
to  twenty ;  they  are  termed  the  tubuU  lacti/eriy  t.  galactopkori.  They  converge 
towards  the  areola,  beneath  which  they  form  dilatations,  or  ampullsa,  which 
Cierve  as  reservoirs  for  the  milk,  and,  at  the  base  of  the  nipple,  become  con- 
tracted, and  pursue  a  straight  course  to  its  summit,  perforating  it  by  separate 
orifices  considerably  narrower  than  the  ducts  themselves.  The  ducts  are  com- 
posed of  areolar  tissue,  with  longitudinal  and  transverse  elastic  fibres,  and 
longitudinal  muscular  fibres;  their  mucous  lining  is  continuous,  at  the  point  of 
the  nipple,  with  the  integument;  the  epithelium  is  of  the  tessellated  or  scaly 
variety. 

The  fibrous  tissue  invests  the  entire  surface  of  the  breast,  and  sends  down 
septa  between  its  lobes,  connecting  them  together. 

T^iefaUy  tissue  surrounds  the  surface  of  the  gland,  and  occupies  tbe  intervals 
between  its  lobes  and  lobules.  It  usually  exists  in  considerable  abundance,  and 
determines  the  form  and  size  of  the  gland.  There  is  no  fat  immediately  be- 
neath the  areola  and  nipple. 

Vessels  and  Nerves.  The  arteries  supplying  the  mammcB  are  derived  from  tbe 
thoracic  branches  of  the  axillary,  the  intercostals,  and  internal  mammary.  The 
twins  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called  by 
Haller  the  circulus  venosus.  From  this,  large  branches  transmit  the  blood  to  the 
circumferenceof  the  gland,  and  end  in  the  axillary  and  internal  mammary  veins. 
The  lymphatics  run  along  the  lower  border  of  the  Pectoralis  Major  to  the  axil- 
lary glands.  The  nerves  are  derived  from  the  anterior  and  lateral  cutaneous 
nerves  of  the  thorax. 


The  Surgical  Anatomy  of  Inguinal  Hernia. 


Dineeiion  (Fig.  44fi].  For  llie  <its»«ctioD  of  the  p«rti>  conccnied  in  ioKVidl  hcrniR,  m  ndt 
sabjvct.  frtc  from  ful.  should nlwiiya  he  Hnlepted.  The  hndv  should  he  pliwH  in  ihr  .■'iipioc  |Mri- 
tton.  the  iiL)<Ii>mi-n  uiii  pi.-lvJK  niU<.*d  by  lueans  of  bWks  placed  bcDoalli  tbftn.  utd  Ux?  Jowcs- 
trcinitks  rouu.'d  aatwanU,  ea  as  to  make  thi;  parts  as  tense  u  pnsnitil^.  If  ihp  ftbdoreiDal  vaSi 
Br«  tliic<:i(l,  the  canity  of  ihu  abdumt^'U  shuuM  im  iuQatcd  by  ao  npertura  tbrunicb  tbp  ■Bitiibcu. 
Ad  inrieii^n  nbauld  he  made  along  the;  middle  \mc,  from  th<>  nmliilicus  to  tbe  pabei.  lod  c«i- 
tiiLut^d  aloa;:  tbv  Trunt  of  tli«  Bcrotiim  ;  aod  a  SL>coDd  incision,  from  tbe  aolerior  nperior  nte 
of  the  ilinm  to  joat  below  tbe  umbilicaB.  THpfp  inciMoDii  nhntijd  diridr  Ibc  intrfninmt ;  ann  the 
tri»0|cnlar-«lraped  Bap  ioclndod  betweea  tbviii  should  b«,ro&ccted  doTTownrds  aod  oTitwanU.  «i)C9 
the  Mipcrficiftl  fascia  will  be  exposed. 

Inguinal  ITerQia  is  that  form  of  protrustoa  whioh  makes  ita  way  through  the 
abdomen  in  tbe  inguinal  region. 

The  svpvrficial  fascia  in  this  region  consists  of  two  layers,  between  which  »w 
found  the  superficial  ve^ela  and  nerves,  and  the  inguinal  lymphatic  glands. 

The  Rupcrfiflial  lajer  \n  thick,  areolar  in  texture,  containing  adipose  lisenain 
its  mushes,  the  quantit)-  of  which  varies  iu  dilt'orcnt  subjects.  Below,  it  panev 
over  Potipart's  ligament,  and  is  continuous  with  the  outer  layer  of  the  soperficial 
fascia  of  the  thigh.  This  fascia  is  continued  as  a  tubular  prolongation  aroand 
the  outer  surface  of  the  cord  and  testis.  In  this  situation,  it  obangee  it.'^  oharu> 
ter;  it  becomes  thin,  destitute  of  adipose  tissue,  and  of  a  pale  re<ldish  color,  and 
assists  iu  forming  the  dartos.  From  the  scrotum,  it  may  be  traced  backwards 
to  bo  continuous  with  tho  superficial  fascia  of  the  perineum.  Thia  layer  should 
be  removed,  by  dividing  it  across  in  the  same  direction  as  the  external  incisions, 
and  reflecting  it  downwards  and  outwards,  when  the  following  vessels  and  Derna 
will  be  exposed  : — 

The  superficial  epigastric,  superficial  circumflex  iliac,  and  external  padicTC^ 
scia;  the  terminal  filamcntsof  tho  iliohypogastric  and  ilio-inguinal  nerves;  and 
the  upper  chain  of  iuguinal  lymphatic  glautT. 

Tho  superficial  epi'jaatric  aHtmj  croKsog  Potipart's  ligament,  and  ascends  ob- 
liquely towards  the  umbilicus,  lying  midway  between  the  spine  of  tho  ilioB 
and  the  pubes.  It  supplies  the  integument,  and  anastomoses  with  the  deep  epi- 
gastric. This  vessel  is  a  branch  of  tho  common  femoral  artery,  and  pierces  the 
fascia  lata,  below  Poiipart's  ligament.  Its  accompanying  vein  cniptica  itself 
into  the  internal  saphenous,  after  having  pierced  the  cribriform  farvia. 

The  superficial  eircurnfiez  iiiae  artery  passes  outwards  towards  tho  crwl  of  tin 
ilium. 

The  superficial  external  pwtie  artery  passes  transversely  inwards  soroas  tbo 
spermatic  cord,  and  supplies  the  integument  of  the  liy|)Oga6tric  r^ion,  and  of 
the  penis  and  scrotum.  This  vessel  is  usunltv  dividcti  m  the  first  inciwon  made 
in  the  operation  for  inguinal  hernia,  and  occosioually  requires  tbe  applieatioo 
of  a  ligature. 

The  veins  accompanying  these  superficial  vessels  are  nsnally  mocb  larpsr 
ttian  the  arteries;  they  terminate  in  the  internal  saphenous  vein. 

Lymphatic  vesteh  are  found,  taking  tho  same  course  as  the  bloodvessels:  they 
return  the  lymph  from  the  superficial  structures  in  the  lower  part  of  the  abdo- 
men, the  scrotum,  penis,  and  uxtornat  surface  of  tho  buttock,  and  terminate  ia 
a  small  chain  of  lymphatio  gland.^,  three  or  four  in  number,  which  lie  un  a  level 
with  Poupart's  ligament. 

Xerves.    The  terminal  branch  of  tho  ilioinguinal  nerve  emei;goa  at  tbe 
iern/t)  j«Jx5owii)a]  ring;  and  the  hypogastrio  branch  of  the  ilio-hypogaatrio 
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'  perforates  the  aponeurosis  of  the  exteriui]  oblique,  above  and  to  the  outer  side 
of  the  external  ring. 

Tlietieq)  layer  0/  superficial /ascia  should  bo  divided  across  in  the  same 
direction  as  tbo  external  incisions,  se}>arated  from  the  aponeurosis  of  the  Ex- 
ternal Oblique,  to  which  it  is  eouaected  by  delicate  areolar  tii^sue,  and  rellected 
downwards  and  outwai'ds.  Ii  is  thin,  aponeurotic  in  structure,  and  of  consider- 
able  stroiij^h.  It  is  intimate]/  adharent,  in  the  middle  line,  to  the  Jinea  alba, 
antl  below,  10  ilie  wholo  length  of  i'oupart'a  ligamfiiitand  the  upper  part  ofthe 
fascia  lata.  It  forms  a  thin  tubular  prolongaiiuii  rouud  the  outer  surface  of  the 
cord,  which  blends  with  the  tiuperfieiul  layer,  aud  is  continuoua  with  thedartos 
of  the  scrotum.  From  the  back  of  the  scrotum,  the  conjoined  layers  may  be 
traocd  into  the  perineum,  where  they  are  continuoua  witli  the  deep  loyer  ofthe 
superfiuial  fascia  in  that  region,  which  is  altaehed,  behind,  to  the  triangular 
ligament,  and  on  each  side,  to  the  ramus  of  the  pubes  and  ischium.  The  con- 
nections of  this  fascia  serve  to  explain  the  course  taken  by  the  urine  in  extra- 
vasation of  tliat  fluid  from  rupture  of  the  urcihm;  passing  forwards  from  the 
perineum  into  the  scrotum,  it  ascends  on  to  the  abdomen,  but  is  prevented  ex- 
tending into  the  thighs  by  the  attachment  of  the  fascia  to  the  ramus  of  the 
pubes  and  ischium,  on  each  side,  and  to  Potiparl'a  ligament  in  front,  acid  is  pre- 
vented from  passing  on  to  the  buttock  by  the  posterior  connections  of  the 
^riueal  fascia. 


Fig.  446. — Ingniniil  HGralA.    Snperfivcal  DiasecUoa. 


The  apawurost'j  of  the  External  Ohh'-jue  tnuaefe  is  exposed  on  the  removal  of 
this  fascia.    It  is  a  thin,  strong,  incmbrauous  apouourotsis,  the  fibres  of  which 
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arc  directed  obliqiielj  downwards  and  iowarda.  It  U  attached  to  tlie  anleriof 
superiur  spinous  process  of  the  ilium,  the  spine  of  the  publish  the  peotiueal  linev 
front  of  the  pube>5,  and  linea  alba.  That  poriioD  of  the  aponeurosis  which 
extends  from  tbe  anterior  superior  epine  of  tbe  ilium,  to  the  spiuo  of  tlie  pubai 
is  termed  I'oupart's  ligament,  or  the  crural  arcb;  and  that  portion  which^ 
inserted  into  the  pc>ctiDeat  lino,  is  termed  Gimbernai's  iigament. 

Just  above  aud  to  tbe  outer  edge  of  tbe  creat  of  tbe  pubes,  a  triaDgakr 
interval  i»  seen  in  the  aponeurosis  of  the  External  Oblique,  called  the  esriemal 
ahdominal  ring,  which  transmits  the  spermatic  cord  in  the  male,  and  ibc  rnond 
ligament  in  the  female.  This  aperture  is  oblique  in  direction,  somewhat  Iriaa* 
gular  ill  fnnn,  and  corresponds  with  tbe  course  ot  tbe  fibresofthe  aponeurtkiia. 
It  usunl!y  measures  from  base  to  apex  about  an  inch,  aud  transverseljr  aboat 
half  an  inch.  It  is  bounded  below  by  the  crest  of  the  os  pubis;  above,  bjr  a 
Hcriea  of  curved  fibres,  the  {i\ifreolnmnar,  which  pass  across  ibe  upper  angle  of 
tbe  ring  so  as  to  iucrea.se  its  strength ;  and  on  cither  side,  bv  tbe  fre«  burden 
of  tbe  aponeurosis,  which  are  callod  the  cnlnmns  or  jrillars  0/  l/ie  riruj. 

Tbe  ejctr-mal  pilhr,  which,  at  tUo  jtamc  time,  is  inferior  from  the  obliquity  of 
its  direction,  is  the  stronger ;  it  Is  iunned  by  that  portion  of  Pou  port's  ligameni 
which  is  inserted  into  the  spine  of  tlie  pubea;  it  is  curved  round  tho  aperraaiic 
cord,  80  as  to  form  a  kind  of  groove,  upon  which  the  cord  rcsta. 

The  internal  or  superior  pilUir  is  u  bruud,  thin,  flat  bund,  which  interlaces  with 
iLt  fellow  of  the  opposite  side,  in  front  of  tho  symphysis  pubia,  that  of  the  right 
siile  being  superOeiul. 

The  external  abdominal  ring  gives  passage  to  the  spermatic  cord  in  tbe  male, 
and  round  ligament  in  tho  female;  it  in  much  larger  in  men  than  women,  ud 
account  of  tbe  large  sixe  of  tbe  spermatic  cord,  aud  hence  the  greater  fre- 
quency of  inguinal  hernia  in  mo». 

The  inirn-oluntuar  jUtret  are  a  scries  of  curved  tendinous  fibres,  which  arch 
across  the  lower  part  oi'  the  aponourosia  of  tho  External  Oblique.  They  have 
received  their  name  from  stretching  across  between  the  two  pitlarg  of  the  ex- 
ternal ring;  they  increase  tho  strength  of  the  membrane  wbioh  bounds  th« 
upper  part  of  tliia  ajicrture,  and  prevent  tho  divergence  of  tbe  pillara  from  one 
another.  The^  are  thickest  below,  where  they  are  connected  to  the  outer  third 
of  Poupart's  ligament,  and  are  inserted  into  the  liuea  alba;  deacribiag  a  curves 
with  the  convexity-downward?.  They  are  much  thicker  and  stronger  at  the 
outer  angle  of  the  external  ring  than  iutcnially,  iiudare  morcatrongly  developed 
in  the  male  than  iu  ihu  female.  Tbe^u  IJbres  aro  continuous  with  a  thin  titsoi^ 
which  is  closely  connected  to  the  margins  of  tho  external  ring,  aud  haa  received 
the  uarae  of  the  intercotumnar  or  extental  sitertnaiic  fascia ;  it  forms  a  tubular 
prolongation  around  tbe  outer  surface  of  the  cord  and  testis,  and  inclose:*  them 
iu  a  distinct  sheath.  The  sac  of  un  inguinal  hernia,  in  pai^sing  through  tbe 
external  abdominal  ring,  receives  an  investment  from  the  intcn^olumiuir  fascia. 

The  finger  should  be  introduced  a  nhort  distance  into  the  cxioraal  ring,  and 
then,  if  tbe  limb  is  extended  and  rotated  outwards,  tbe  aponeurosis  of  the  Kx- 
ternal  Oblique,  togetlier  with  the  iliac  portion  of  tho  fasuia  lata,  will  be  felt  to 
become  tense,  and  the  external  ring  much  contracted;  if  tho  limb  is,  on  the 
contrary,  flexed  upon  tbe  pelvis  and  rotated  inwards,  this  apoueurosix  will 
become  lax,  and  tbe  external  ring  sufficiently  enlarged  to  admit  tho  finger  with 
comparatlvo  ease;  hence  tho  |)alient  should  always  be  put  in  the  latter  position 
when  the  taxis  is  applied  for  tbo  reduction  of  an  inguinal  beruia,  in  oraer  thai 
the  abdominal  walls  may  be  a.n  much  relaxed  as  possible. 

Tbo  BpoavurmiH  of  tho  Exlcrnol  OUiqiie  cfaoald  be  r<>move>l  t>y  ilirirlitie  it  a«row  io  tba  Ml 
ilirectinn  na,  Ihf  rxtiTnul  incitiriiiA,  nnd  reHeclinft  it  outward*:  trnitt  cftrc  »  rr^uUh*  in  arpanl* 
iui;  it  rrom  thv  B|niii(-urtic>ia  of  tkv  tniiSL-iv  hvDVOlb.  'I')i«  lower  part  vX  tlic  Intern«I  Olilii|a«  uri 
Crfraualer  urp  then  rxpii,**-)!,  lojfpthor  wUh  ihp  in^iiiiiul  rnnal.  whifh  couiajns  Ibr  atirraialie 
cvnl  (Piif.  4-17).  'I*hn  modv  of  uuK-rtiuu  uf  i'vupan.'*  udiI  UimtKruui*B  ligamcntii  tnlo  lav  pslMi 
•bouM  nlao  be  cxuDinvd. 
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IXTERXAL    OBLIQUE— CREMASTKR. 

Po*tpnri's  tiffamenl^  or  the  crural  arch,  ejtteiidij  from  the  anterior  superior 
spine  of  the  ilium  to  the  spine  uf  ihe  pabii^.  It  in  altto  attachctl  to  the  pectineal 
iiue  to  the  exl«Qt  of  about  au  inch,  funning  Gimburnat's  ligament  Its  general 
direction  is  curved  towards  the  thigh,  whure  it  ii  continuoua  with  the  fascia 
lata.  Ita  oater  lialf  is  rounded,  oblique  in  its  direction,  and  continuous  with 
iho  iliac  fascia.  Its  inner  half  gniduully  widens  at  its  attachment  to  the  pubes, 
is  more  horizontal  in  direction,  and  lies  beneath  the  spermatic  cord. 

QimftwnaCs  lie/am<riU  is  that  parliun  of  the  apcjueurusis  of  the  Exterjtal  Ob* 
lique  which  is  inserted  into  the  pox^tinenl  line:  ii  is  thin,  momhranou^t  in  struu- 
lare,  triangular  in  sliape,  the  bnsc  directed  outwards,  and  passes  upwards  and 
backwards  beneath  the  spermatic  cord,  from  the  spine  of  the  os  pubis  to  the 
pectineal  line,  to  the  extent  of  about  half  an  inch. 

The  trianifular  li;jamint  is  a  baud  of  tendinous  fibres,  of  a  triangular  sliap«?, 
which  is  continued  from  Poui>an'rf  ligament  at  its  attachment  to  tlio  |>ecliuual 
line  upwards  and  inwards,  behind  the  inner  pillar  uf  the  external  ring  to  tho 
linea  alba. 

The  iTitgitial  Ohh'inie  Musdn  has  Iwen  described  (p.  361).  The  pnrt  which  is 
now  exposed  is  partly  muscular  and  partly  tendinous  in  structure.  Those  fibres 
which  arise  from  the  outer  part  of  Poupart's  ligament  are  thiu,  pale  in  color, 
curve  downwards,  ami  tcniunato  in  an  aponeurosis,  which  pa.sses  in  front  of  the 
Eectus  and  Pyramidalls  muscles,  to  be  inserted  into  the  crest  of  the  os  pubis 

Fig.  4i7. — iDgoinal  n«nua,  sbowin^  the  Intentul  Obliqoc.  Crvmostcr,  witl  SpenoaUc  UaaaL 
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and  pectineal  line,  to  the  extent  of  half  an  inch,  in  common  with  that  of  tho 
Transvorsalis  muscle,  funning  by  their  junction  the  c:onjt>invd  tendon.  This 
tendon  is  placed  immediately  behind  Gimbeniat^s  ligament  and  the  external 
abtlominal  ring,  and  serves  to  strengthen  what  would  otherwise  be  a  very  weak 
point  in  the  abdominal  wall.  When  a  direct  inguinal  hernia  pnsa^  through  tho 
external  ring,  the  conjoined  tendon  usually  fornij*  one  of  its  coverings. 
The  Crenuuter  is  a  slcuder  muscular  fasciculus,  which  arises  from  tho  middle 
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of  Poupnrt's  ligament  at  tlic  inner  side  of  the  Internal  Oblique,  beiag  ooDMCtcd 
with  that  iiiutwk*,  aud  aUo  uvuaeiiunally  with  the  Tr&Davcrsalis.  It  puaes  &]oag 
the  uutur  «idu  ut'  thu  simrmatic  cord,  descuiKis  with  it  through  the  c^cterna]  riu 
Upon  the  frout  and  siacs  of  the  cord,  and  Jorms  a  aeries  of  loops,  which  diffu 
in  thickness  qd<1  length  in  diSereut  subjeota.  Those  at  the  upper  part  of  tli4 
cord  arc  cxoecdingly  short,  but  they  bcoome  in  succession  Jonger  and  Ioii^>er, 
the  longest  reaching  down  us  low  as  thu  tvsticle,  where  a  few  are  inserted  iqio 
the  tunica  vaginalis.  These  loops  are  united  together  by  areolar  tissue,  itxi 
form  a  thin  covering  over  the  cord,  the/a*cm  crcmailenca.  The  fibrei^  aaoend 
along  the  inner  Hide  of  the  cord,  and  are  inserted  by  a  small  [toiuted  ten 
into  the  crest  of  the  on  pubia  and  front  of  the  sheath  of  the  Rectua  mu«cle. 

It  will  be)  observed,  that  the  origin  and  insertion  of  the  Creinaster  is  pracuoly 
similar  to  that  of  tlie  lower  /ibruti  oftba  Internal  Oblique.  This  fact  affords  aa 
easy  explanation  of  the  manner  in  which  the  testicle  and  cord  are  invested  by 
this  musule.  At  an  carlv  period  of  ftstal  life,  the  testis  is  placed  at  the  kiwa 
and  back  part  of  the  abdominal  cavity,  but,  during  its  iiesoent  towards  the 
scrotum,  which  lakes  place  before  birth,  it  passes  beneath  the  arched  border  of 
the  Internal  Oblique.  In  its  pa.'tsage  beneath  this  mu^le  Borae  fibres  an 
derived  from  its  lower  part,  which  accompany  the  t^ticle  and  cord  into  the 
scrotum. 

It  occasionallv  happens  that  the  loops  of  the  Cromoster  surround  the  cord, 
some  lying  behind  as  well  as  in  front.  It  is  probable  that,  under  thei;e  circum- 
stauces,  the  tesitis,  in  its  descent,  passed  through  instead  of  beueath  the  fibres  of 
the  Intoriinl  Oblique. 

In  the  descent  of  an  oblique  inguinal  hernia,  which  talcoa  tho  same  ooorsa  ss 
the  spermatic  cord,  the  Cremaster  inusole  forms  one  of  its  coverinffs.  Thti 
muscle  becomes  largely  developed  in  oases  of  hydrocele  anil  Urge  old  scrotal 
hernice.  No  such  muscle  exists  iu  the  female,  but  an  analogoas  structure  t« 
developed  in  those  cases  where  an  oblique  inguinal  hernia  dciioends  beneath  the 
margin  of  the  Iiilernal  Oblique. 

Tlic  lulenitil  OMiqur  ehoald  be  ilrtitc)i(>d  from  Fonpart's  lipnmpnt,  eepftnttrd  from  the  Tr»B» 
TCTvulia  1(1  tlii^  «naie  <?xlvot  u  in  the  prvvivus  iuci«iuu^  and  refl('4:tei]  inwuixln  on  to  fkribMlk  *>( 
tie  Recltig  {l-'ip.  451).  The  circiimftex  iliac  vessel*,  vhich  lie  between  these  iwo  na«eW,  torm 
ft  ralanble  g:uid>e  lo  iheif  sepumtiua. 

Tho  Trnnaversah's  miisck  has  bcon  pi^viously  described  (p.  ft62).  Its  lower 
part  ia  partly  fleshy  and  partly  tendinous  in  structure;  this  portioD  arises  fttun 
the  outer  third  of  Honpart's  ligament,  and,  arching  downwards  and  inwards  uver 
the  cord,  tcniiinaies  in  an  aponeurosi.i,  which  is  inserted -into  the  linca  alba,  tho 
erc8t  of  liio  piibiTs,  and  tho  pectineal  line  lo  the  extent  of  an  inch,  forming, 
together  with  the  Internal  Oblique,  the  conjolm-d  tendon.  Between  the  lom^' 
border  of  this  muscle  aud  Poupart's  ligameut,  a  spac«  is  left  in  which  is  M^^|| 
the  fascia  transversal  is.  ^^^ 

The  inguinal,  or  spermatic  onn<i?,  contains  the  spermatic  cord  in  the  male,  aad 
the  round  ligament  in  the  female.  It  in  an  oblique  canal,  about  an  iuub  and  a 
half  in  length,  directed  downwards  and  inwards,  and  placed  pariillel  witb,  ui 
a  little  above,  Pouijart'a  ligament.  It  commmiicalea,  above,  with  the  cavity  o( 
the  abdomen,  by  means  of  the  internal  abdominal  ring,  which  is  the  point  »b«n 
the  cord  enters  the  tspcrmalic  canal ;  and  terminates,  below,  at  the  external  ring. 
It  is  bounded,  in  front,  by  tho  integument  and  superficial  faaoia,  by  the  a^*ODea- 
roais  of  the  Rxtenml  Ohjique  throughout  its  whole  length,  and  by  the  Imomal 
Oblique  for  its  outer  third;  behind,  by  the  conjoinrd  tendon  of  the  Inii^mal 
Oblique  and  Transversalis,  the  triangular  ligament,  transversalis  fascia,  aud  ths 
subperitoneal  fat  and  peritoncnm;  above,  by  the  arched  fibres  of  the  iDWraa) 
Oblique  and  Tra ns versa  1  is ;  below,  by  the  union  of  the  faitcia  transreraalts  witfa 
Poupart's  ligameut.  That  form  of  protrusion  in  which  the  intestine  follows  the 
cour.4c  of  the  spermatic  cord  along  tho  spermatic  canal,  is  oallod  oblique  imtfuami 
heniia. 


I 


ABDOMINAL    RING. 

The/awta  trttnaoersaUa  is  a  thin  aponeurotio  membrane,  which  lies  between 
the  inoer  surface  of  the  Transveraalis  muscle  and  the  peritoneum.  It  forma 
part  of  the  general  layer  of  fasuia  which  Hues  the  iuterior  of  the  abdomioal  and 
pelvic  cavities,  and  is  directly  coiitinuoutt  with  tlte  iliac  and  pclvio  fajwiai. 

la  the  inguinal  rej^iion,  the  traosvcrsalia  faiicia  is  thick  and  denac  in  gtruo* 
ture,  and  joined  by  fibres  from  the  aponeurosia  of  the  Transversalis;  but  it 
bcoomcfl  thin  and  cellular  as  it  asconds  to  the  Diaphragm.  Belov,  it  hoa  the 
following  attachments:  citurnal  to  the  femoml  vessels,  it  is  oounuclwl  to  the 
posterior  margin  of  Poupart's  ligament,  and  is  there  continuous  with  the  iliac 
fascia.  Internal  to  the  Teasels,  it  is  thin,  and  attached  to  the  pubcs  and  pec- 
tineat  line,  behind  the  conjoined  tendon,  with  which  it  ia  united;  and,  corre- 
sponding to  the  point  where  the  femoral  vcsscU  pass  into  the  thigh,  this  fascia 
descendti  in  front  of  them,  forming  the  anterior  wall  of  the  crural  sheath. 

Fig.  14S.— iDgtiinid  Hernia,  showiap  tho  TraDsrersaliH  Mn»ck>,  IbeTrouTCrealis  Fasvia, 
and  the  Interual  Abdominal  UiDg. 


The  inlemal  abdominal  ring  is  situated  in  the  transvcrsalis  fascia,  midway 
between  the  anterior  superior  spine  of  the  ilium  and  the  spine  of  the  pubea, 
and  about  half  an  iiieh  above  Poupart's  ligament.  It  is  of  an  oval  form,  the 
extremities  ol  the  oval  directed  upwards  and  downwards,  varies  in  siao  in 
different  subjects,  and  is  much  larger  in  the  male  than  in  the  female.  It  is 
bounded,  above,  by  the  arched  fibres  of  the  Transversalis  muscle,  and  inter- 
nally, by  the  epigastric  vessels.  It  transmits  the  spermatic  cord  in  the  male, 
and  the  round  ligament  in  the  female,  and  from  itseiroumferencoa  thin,  funnel- 
shaped  membrane,  the  in/umUbttliform  fascia ,  is  continued  round  the  cord  and 
testis,  inclosing  them  in  a  distinct  pouch.  "When  the  sac  of  an  oblique  inguinal 
hernia  passes  through  the  internal  ring,  the  infundibulifonn  process  of  the 
transversalis  fascia  forms  one  of  ita  coverings. 

Between  the  transversalis  fascia  and  the  peritoneum  is  a  quantity  of  looao 
areolar  tissue.  In  some  subjoots  it  is  of  considerable  thickness,  and  loaded 
witli  adipose  tissue.  Opposite  the  internal  ring,  it  is  continued  rouud  the  sur- 
'ice  of  the  cord,  forming  a  loose  sbeath  for  it. 
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The  cpiffoitric  artery  bears  a  \^Ty  important  relation  to  ibe  tDtema)  abdosL 
iial  riu(;.  Tbis  vessel  lies  between  the  truusvcrsalis  I'uscia  aud  pcntuucum,  and 
potisics  o!>li<|uely  upwards  aud  inwank,  from  its  origin  from  tiie  uxtemal  iUac, 
to  the  margin  of  the  sheath  of  the  liectu^  muscle.  In  this  course,  it  lie*  aloiq 
the  lower  and  inner  margin  of  ttic  internal  ring,  and  beneath  the  cominencement 
of  the  spermatic  cord,  the  vas  deferens  curving  round  it  as  it  ptuses  from  the 
ring  into  the  pelvis. 

The  peritoneum,  corresponding  to  the  inner  surface  of  the  internal  ring,  pn> 
sAnVi  a  wcll-inurked  depr«»itiuu,  the  depth  of  wliiuh  varies  in  different  subjocU. 
A  thin  fibroutt  band  is  continued  from  it  along  the  front  of  the  uord,  for  a  vari- 
able distance,  and  becomes  ultimately  lost.  This  is  the  remains  of  the  pooch 
of  peritoneum  whioh,  in  the  fcotus,  aeuompanies  the  cord  and  testis  into  the 
scrotum,  the  obliteration  of  which  commences  soon  afler  birth.  In  some  coaoai 
the  fibrous  band  cftn  only  be  traced  a  short  distance ;  but  occasionally,  it  may 
be  followed,  as  a  fine  cord,  ns  far  as  the  upper  end  of  the  tunica  vaginalis. 
Sometimes  the  tube  of  peritoneum  is  only  closed  at  intervals,  an<l  preseots  a 
sacculated  appearance;  or  a  single  pouch  may  extend  along  the  whole  length 
of  the  cord,  wbiuh  may  be  closed  above ;  or  the  pouch  may  bo  directly  ooa- 
tiuuous  with  the  peritoneum  by  an  opening  at  its  upper  part. 

There  are  two  principal  varieties  of  inguinal  hernia:  external  or  obliqiM^ 
and  internal  or  direct. 

External  or  Qblii£ue  inguinal  hernia,  the  more  frequent  of  the  two,  takes  the 
eaine  course  aa  the  a|>ermaiic  cord.  It  is  called  exwrual,  from  the  ncek  of  the 
sac  being  on  the  outer  or  iliac  nidc  of  the  epigastric  artery. 

Jntcrrtal,  or  direct  iwjuinal  hernia,  does  not  follow  the  same  course  as  the 
cord,  bu(  protrudes  through  the  abdominal  wall  on  the  inner  or  pubtc  side  of 
the  epigastric  artery. 

Oblioue  Ixoui^fAL  Hernta. 

In  Oblique  Inguinal  Hernia,  the  iotesiinc  escapes  from  the  a^ominal  caritr 
at  the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum,  whioh  furms  the 
hernial  sac.  As  it  enters  the  inguinal  canal,  it  receives  an  investment  fron 
the  subserous  areolar  tissue,  and  ia  inclosed  in  the  infundibuliforra  prooen  of 
the  trnnsversalis  fa.suia.  In  passing  along  the  inguinal  canal,  il  displooes  up- 
wards the  arclied  fibres  of  the  Transvorsalis  and  Internal  Oblique  muscles,  and 
is  surrounded  by  the  fibres  of  the  Cremaster.  It  then  passes  along  the  front  of 
the  cord,  and  cscnpus  from  the  inguinal  canal  at  the  oxtomal  ring,  receiving  an 
investment  from  the  intercolumnar  fascia.  Lastly,  it  descends  into  the  scrotaot, 
receiving  coverings  from  the  superficial  fascia  and  the  integument. 

The  coverings  of  this  form  of  hernia,  after  it  has  possed  through  the  extenal 
ring,  are,  from  wiihout  inwards,  the  integument,  superficial  fascia,  interoolom- 
nar  fascia,  Cremaster  muscle,  iiifuudibuliform  fascia,  subserous  ct-Ilular  tiamo; 
and  peritoneum. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  aod 
seldom  extends  below  the  testis,  on  aocount  of  the  intimate  adbesiou  of  the 
coverings  of  the  cord  to  the  tunica  vaginalis. 

The  seat  of  stricture  in  oblique  inguinal  hernia  is  cither  at  the  external  rio^ 
in  the  inguinal  canal,  caused  by  the  fibres  of  the  Internal  Oblique  or  Transver. 
salis  or  at  the  internal  ring,  more  frequently  in  the  tatter  situation.  If  it  u 
situated  at  the  external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  cir- 
cumference, is  all  that  is  necessary  for  the  replacement  of  the  hernia.  If  in  tk« 
inguinal  canal,  or  at  the  internal  ring,  it  will  be  neoe«sary  to  divide  theapooeti- 
rosis  of  the  Kxtcrnnl  Oblique  so  as  to  lay  open  the  inguinal  canal.  In  diTiding 
the  stricture,  the  direction  of  the  incision  should  be  directly  upwards. 
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When  the  intestine  passes  along  the  spermatic  canal,  and  ttsunpea  firom  the 
icrna)  ring  iDto  the  scrotum,  it  is  called  complete  obUipie  fnyuinal^or  serMal 
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hernia.  IF  ttie  itite<)tino  does  not  cxoapc  from  the  external  ring,  but  j^  relaiiietl 
in  tbe  iuguiual  caiml,  il  is  called  imconipieU  inguiiud  hernia  or  bvinmnctlc.  lu 
each  of  the^e  ca.stM,  the  coverings  which  invest  il  will  dei^nd  upon  the  extent 
to  which  it  dejuem];)  in  the  inguinal  canal. 

There  are  two  other  raheties  of  oblique  iitguiual  bernia:  the  congenital,  and 
infantile. 

Ctynr/.nital  hertiia  is  Hable  to  occur  in  those  cased  where  the  pouch  of  perito- 
neum wiiich  aeuonipanies  the  cord  and  testis  in  iXs  descent  in  the  fa>tua  roinaina 
unclosed,  nnd  comrnunieatoa  directly  with  tbo  peritoneum.  The  intestine 
descends  along  this  pouch  into  the  cavity  of  the  tunica  vaginalis,  and  lies 
in  coiuact  with  the  testis.  Thi»  form  of  hernia  has  no  proper  sac,  being  coa- 
tatned  within  the  tunica  vaginalis. 

In  inf'antiU  ixrnia,  the  hernial  sac  descends  along  the  inguinal  canal  into 
the  acrotiirn,  behind  the  pouch  of  iieriioiienm  which  accompanies  the  cord  and 
testis  into  the  dame  ^mrt.  The  abaominal  aperture  of  this  pouch  is  closed,  but 
the  portion  contained  in  the  Inguinal  canal  remains  unobi iterated.  The  hernial 
soo  is  conaeijuenify  invested,  more  or  less  completclv,  by  the  posterior  layer 
of  the  tunica  vaginalis,  from  which  it  is  separated  by  a  little  loose  areolar 
tisfluo;  so  that  in  operating  upon  this  variety  of  hernia,  three  layers  of  perito- 
neum would  require  division;  the  first  and  second  being  the  layers  of  the 
tunica  vaginalis,  the  third  tbc  anterior  layer  of  the  hernial  sac. 

^  Direct  Inoi'I-vai.  Hernia. 

Tn  Direct  Inguinal  Hernia,  the  protrusion  makes  its  way  throngh  some  part 
of  the  abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly 
throngh  the  abdominal  parietes  and  external  rinfr.  At  the  lower  part  of  the 
abdominal  wall  isatriangular  space  ( I lessel bach's  triangle), bounded,  externally, 
by  the  epigastric  artery;  inlcrnally,  by  the  margin  of  the  Ret-ttis  musole; 
below,  by  Poupart's  ligament.  The  conjoined  tendon  is  .stretched  across  the 
inner  tvro-thirds  of  this  space,  the  reraainiug  portion  of  the  space  being  filled 
in  by  the  transversalis  fascia. 

In  some  r-xscs  the  hernial  protrusion  escapes  from  the  abdomen  on  the  outer 
side  uf  the  conjoined  tendon,  pu.shing  before  it  the  peritoneum,  the  subserous 
cellular  tissue,  nnd  the  transversjilis  fascia.  It  then  enters  the  inguinal  canal, 
passing  along  nearly  its  whole  length,  and  finally  emerges  from  itie  external 
ring,  receiving  an  investment  from  the  inlcrcolumnar  fascia.  The  coverings 
of  this  form  of  hernia  are  precisely  similar  to  those  investing  the  oblique  form. 

In  other  cases,  and  this  is  the  more  frequent  variety,  the  intestine  is  either 
forced  through  the  libres  of  the  conjoined  teiidun,  or  tho  tendon  is  gradually 
distended  in  front  of  it,  so  as  to  form  a  complete  investment  for  it.  Tho  intes- 
tine then  enters  the  lower  end  of  the  inguinal  canal,  escapes  at  the  external 
ring  lying  on  the  inner  side  of  the  cord,  and  receives  additional  covering  from 
the  superficial  fascia  and  the  integument.  This  form  of  hernia  has  tho  same 
ooveriags  a.s  the  oblique  variety,  excepting  that  the  conjoined  tendon  is  sub- 
stituted for  the  Crcma.-;ter,  and  the  infundibuliform  fa.scia  is  replaced  by  a  part 
of  the  general  fa.scia  transvcri^alis. 

The  seat  of  strittnre  in  both  varieties  of  direct  hernia  is  most  frequently  at 
the  neck  of  tbo  sac,  or  at  tho  external  ring.  In  that  form  of  hernia  which 
perforates  the  conjoined  tendon,  it  not  unfrequently  occurs  at  the  edges  of  the 
fissure  through  which  the  gut  passes.  In  dividing  the  stricture,  the  inoision 
should  in  all  cases  be  directed  upwards. 

If  the  hernial  protrusion  passes  into  the  inguinal  canal,  but  does  not  escape 
from  the  external  abdominal  ring,  it  forms  what  is  called  incom;i/rt<  direcl  hernia. 
This  form  of  hernia  is  usually  of  small  size,  and  in  corpulent  persons  very 
difnoiilt  of  detection. 

Pircct  inguinal  hernia  is  of  much  less  frequent  occurrenoo  than  ibc  oblique, 
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their  comparative  frequency  being,  according  to  Cloquel,  as  one  lo  five.  TT 
occufrt  far  more  frequeDtly  in  men  tbaii  women,  on  account  of  the  larger  size 
of  the  external  ring  in  the  former  sex.  It  differs  from  the  oblique  id  iu 
smaller  size  and  globular  form,  dependent  most  probably  on  the  resistuee 
onere<l  to  its  progre^B  by  the  transveri<alis  fngoia  and  conjoined  tendotL  It 
differs  aUo  in  its  position,  being  placed  over  the  pubcs,  and  not  in  the  coarw 
of  the  inguinal  canal.  TLe  epigaalric  artery  runs  on  the  outer  or  iliac  side  of 
the  neck  of  tlie  sac,  and  the  spermatic  cord  along  its  external  and  poaterior 
flid(^  not  directly  behind  it,  as  in  oblique  inguinal  hernia. 
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Tbe  dissection  of  lh«  pAila  corepmed  in  the  aDatomv  of  l^mornl  lurnia  shoold  hv  pcHor 
if  Mwible.  iinon  n  fi<maU-  Htilijccl  frsc  frum  fnL  I'hi-  i-uUjcct  eliould  lir  npon  its  biirk  ;  »  block 
{t  fint  plnci'ii  tiurlur  the  pelvis,  tliD  lliiuh  cTtrted,  and  llie  koev  uli^hlly  Ural,  ntid  rrtainvd  w 
tUl  poAJtitin.  An  incbinn  ntinuM  llii-n  hv  tnoilL-  frDm  tbc  anterinr  ^npcnnr  fi|iiii»u4  proreM  of 
the  iliom  dIouk  I'ouiiitrt'x  liuntni'nt  to  llic  sympiiyais  i>ul>t« ;  a  Rfcond  iaci^Jno  rbuult)  be  rvrM 
trnnftvondy  nomRn  the  thich  uboal  fix.  iiirncs  bi-nfAto  ihe  prvrpdine  ;  and  ihrw  krp  to  bvMi- 
Dccted  toKclher  by  H  rrrliral  one  carripil  u\outt  ibe  iuncr  NJde  of  the  ihif;h.  '['Im>gc  vevrrwl  n* 
cinoDii  Khoiilfl  (livirJc  merely  (lie  iutoguucnt ;  tbis  ib  1o  be  rcflccKd  outwurds.  wbeo  the  wftt- 
llcial  rttscLft  wiU  b<!  vx|Hisco. 

The  superficial  /aseia  at  the  nppor  part  of  the  thigh,  consists  of  two  layeri, 
between  which  are  found  the  cutaneous  vessels  and  nerves^  and  utuneroos 
lymphatic  glnnds. 

The  superficial  layer  is  a  thick  and  dense  cellnlo-fibroas  membrane,  in  tie 
mcsliei!  of  wbicli  is  found  a  considerable  amount  of  adipose  tiiuue,  varying  in 
qaaniity  in  diffbront  subject^);  this  layer  may  bo  traced  upwards  over  Poopart's 
ligament  to  bo  eoiitiiuiou3  with  the  superficial  fascia  of  the  abdrMnrn;  whilst 
below,  and  on  the  inner  and  outer  sldos  of  the  limb,  it  is  conlinuous  with  the 
superficial  fascia  covering  the  rest  of  the  thigh. 

This  la^er  ohoald  be  di'tac1i4<d  by  di<riOiag  it  acmes  in  the  eainc  direclioD  as  the  cxtenal  ia- 
cinoDH;  ilH  n'moriil  will  l»'  f:u')lilnlo<)  by  ('iiinmi^iicinp  ut  ibc  lower  and  inuer  nDjcIi'itr  tbc  »IMC*, 
dcttu-bint;  U  nt  tinit  rmtn  llii?  fnml  of  the  iiilcrual  Hajibonoas  ruin,  and  di^&Mtiu^  it  oV  Unm  ihr 
aaterior  suri"*ci- of  titiit  Tvnipl  ii»d  its  bmiichcuj  it  flmiild  thi-n  !«•  n-flri  Ii*d  ontmrdc  n  llm 
iamc  mtinoi^r  an  the  intPgumcaU  The  cntnai-oiiH  ventwla  and  nrrvpa,  and  euM-rfirial  inrwud 
gludii  are  (hi'ii  i-^potcil,  lying  upon  tli<?  (Wp  laypr  of  Ihr  RiinerfKinl  fiiicia.  I'tn'iu'  art-  tb»  Uh 
tcrnal  Mphi^Doii!!  vein,  and  tbt-' saperfirial  <>pipnHlrii'-.  pnpprRcial  rircamflrxn  itii,  and  ftoitrririrti 
eztetval  pudic  veHM-is,  a!<  wvU  im  numi'runs  lyiDphalics  aHvnding  wilb  tbi>  Rapbi-D(ia»  vaa  Ut  Xh» 
ingninat  glands. 

The  intemai  tapltetwus  vein  h  A  vessel  of  considerable  pize,  which  aaoends 
obliquely  upwards  along  the  inner  side  of  the  thigh,  below  Poupart's  ligamooL 
It  pa.-vscs  t!iraugh  the  saphenous  opening  in  the  fascia  lata  lo  ti-rtninate  in  the 
femoral  vein.  This  vcsitcl  in  accompanied  by  numerous  lymphatics,  which 
return  the  lymph  from  the  dorsum  of  the  foot  and  inner  side  of  the  leg  and 
thigh;  tlicy  terminate  in  the  inguinal  glands,  which  surround  the  sapheftott* 
opening.  Diverging  from  the  same  point  are  the  superficial  epigaatria  vcasali, 
which  run  across  Poupart's  ligament,  obliquely  upwards  and  inwardit,  to  ifae 
lower  part  of  the  abdomen;  the  superficial  circumflexa  ilii  vessels,  which  pais 
obliquely  outwards  along  Poupart's  ligament  to  the  crest  of  the  ilium ;  and  the 
superticiul  external  pudic  vessels,  which  pass  inwards  to  the  perineum  and 
scrotum.  These  vessels  supply  the  subcutaneous  areolar  tissue  and  the  integu- 
ment, and  arc  accompanied  by  numerous  lymphatic  vesaels,  which  return  thi 
lymph  from  llie  same  parts  to  the  inguinal  glands. 

The  svfterjia'al  t'nyumal  glands  are  arranged  in  two  groups,  one  of  which  b 
dispoMd  above  and  parallel  with  Poupart's  ligament,  and  the  other  below  tho 
ligament,  surrounding  the  termination  of  the  saphenous  vein,  and  following 
(occasionally)  the  course  of  that  vt^sel  a  short  distance  along  the  thigh.  The 
upper  chain  receives  the  lymphatic  vessels  from  the  penis,  scrotum,  lower  put 
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01  the  abdomen,  perineum,  and  bultook  ;  the  lower  chain  receivea  the  lymphatic 
vessels  froni  the  lower  extremity. 

The  nerves  supplying  the  integument  of  this  region  are  derived  from  the  ilio- 
inguinal, the  genilo-crural,  and  anterior  crural.  The  iiio-ioguinftl  nerve  may 
be  found  on  the  inner  side  of  the  internal  saphenoas  vein,  the  terminal  branch 
of  the  genito-crural  nerve  outside  the  vein,  and  the  middle  and  external  cuta- 
ueous  nerves  more  external. 

Fig.  449.— Fvmoral  Beniia.    Superflml  Dlwectioo. 
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The  deep  layer  of  superficial  fascia  should  he  divided  in  the  same  diroctlon 
ta  the  external  incisions,  and  separated  from  the  fascia  lata;  thig  is  easily 
effected,  from  im  extreme  ihinm^M.  It  is  a  thin  but  dense  membrane,  placed 
beneath  the  suhcutancoiifl  vc.'w^'Ir  and  nerves,  and  upon  the  surface  of  the  fascia 
lata.  It  is  intimately  adherent  above  to  the  lower  margin  of  Poupart's  liga- 
ment, and  a1>uut  one  ineh  below  this  ligament  covers  the  saphenous  opening  in 
the  fascia  lata,  is  cloAoly  united  to  its  circumference,  and  is  connected  to  the 
sheath  of  the  femoral  vessels  corresponding  to  ita  under  surface.  The  portion 
of  fascia  covering  this  aperture  ia  perforated  by  the  internal  saphenous  vein, 
and  by  numerous  blood  and  lymphatic  vessels;  hence  it  has  been  termed  the 
cribri/vrnt  /agria,  the  openings  of  these  vessels  having  r>eon  likened  lo  t!ic  holes 
in  a  sieve.  The  cribriform  fascia  adheres  closely  both  to  the  superficial  foscia 
and  the  fascia  lata,  bo  that  it  is  described  b^  some  anatomists  as  a  part  of  the 
fascia  lata,  but  is  usually  considered  (as  in  this  work)  as  belonging  to  the  super- 
ficial fascia.  It  is  not  till  the  cribriform  fascia  has  been  cleared  away,  that  the 
wipheuoua  opening  is  seen,  ao  that  this  opening  does  not,  in  ordinary  coms. 
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exist  naturallv,  but  is  tlie  rejiult  of  dissection.  Mr.  Calleuder,  however,  ^pealcs 
of  castis  in  wnic-b,  )>rol>ubIy  as  the  result  of  preettiiru  t'n>m  enlarge<l  icgiiinaJ 
glands,  the  fascia  has  become  atrophied,  and  a  saphenous  opening  exisU  inde- 
peudeni  of  dissection.'  A  femoral  hernia,  in  passing  through  the  napfaonous 
opening,  receives  the  cribriform  fascia  ns  one  of  its  coverinjrs. 

The  deep  layer  of  super(ici<i1  fascia,  together  with  the  cribriform  fascia,  bav- 
ing  been  removed,  the  fascia  lata  is  exposed. 

Fig.  450. — Femoral  Hernia,  fbowiog  Fasciii  Lata  aad  dkpbeaoai  Opeaia^ 
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The  Fascia  Lata,  already  doecribcd,  is  a  dense,  fibroaa  aponearosisT  wtw^ 
forms  a  uniform  investment  for  the  whole  of  this  region  of  the  limb.  At  the 
upper  and  inner  part  of  the  thigh,  a  large  oval-Miaped  aperitire  is  obaervod 
in  It;  it  transmits  the  internal  saphenous  vein  and  other  small  vessala,  and  ii 
called  the  mpheti/>us  opening.  In  order  the  morecorroclly  to  consider  tb«  mode 
of  formation  of  this  aperture,  the  fascia  lata  in  this  part  of  tbc  thigh  is  deacrib«d 
as  consisting  of  two  portions,  an  iliao  j>ortiun  and  a  pubic  portion. 

The  iiiac  portion  of  the  fascia  lata  is  situated  on  the  outer  side  of  the  sa{>h»- 
1)0119  0{X!ning,  covering  the  outer  surface  of  the  Sartorius,  the  Kectos,  aod  tbo 
Psoas  and  Iliacus  muscles.  It  is  attnobed  externally  to  the  crest  of  the  Uian 
and  its  anterior  superior  spine,  to  the  whole  length  of  Poupnrt'a  ligameat  M 
fur  internally  as  the  spine  of  the  pubcs,  and  to  the  pectineal  line  ia  ooajanolioa 
with  Gimbernat's  ligament,  where  it  becomes  continuous  with  the  pnbie  por* 
tion.  From  the  spine  of  the  pubes,  it  is  reflected  downwards  and  outvudiv 
forming  an  arched  margin,  the  outer  lionndary  (^uperioT  c^mu)  of  the  sapfa*- 
noua  opening.    This  is  sometimes  called  tho /ah/orm  proeev  of  the  faMitua 

■  Aoatcmy  of  Femoral  Itnptare.  ool«  on  p.  18. 
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(femoral  ligament  of  Hey) ;  it  overlies,  nnd  is  adherent  to,  the  slieatli  of  the 
femoral  vessels  beneath  ;  to  its  edge  is  attached  the  cribriform  fascia,  and  it  !<■ 
ooutinuou8  below  with  the  pubic  portion  of  the  fascia  Jata  b^  a  well-deiiuad 
eurved  margin. 

The  pubic  jiordon  of  the  fascia  lata  in  situated  at  the  inner  side  of  the  saphe* 
nous  opeiuDg:  at  the  lower  margin  of  thin  ai>erture,  it  is  continuous  with  the 
iliac  portion:  traced  iipwanla,  it  covers  the  surfsice  of  the  Pectineup,  Aiiducior 
Longus,  and  Gracilis  muscles,'  and  passing  behind  the  sheath  of  the  femoral 
vessels,  to  which  it  is  ulosely  united,  is  continuous  with  the  sheath  of  the  Psoas 
and  Iliaous  muscles,  and  is  finally  lost  ia  the  fibrous  capsule  of  the  hip-joint. 
This  fascia  is  attached  above  to  the  pectineal  line,  and  internally  to  the  martftn 
of  the  pubic  arch.  It  may  be  observed  fVom  this  description  that  the  iliuc 
portion  of  the  fascia  lata  passes  in  front  of  the  femoral  vessel?,  the  pubic  portion 
behind  them ;  au  apparent  aperture  consequently  exists  between  the  two,  through 
which  the  internal  saphenous  joins  the  femoral  vein. 

The  Saphenous  Ofitninij  is  an  oval-sbapcd  aperture,  measuring  about  an  inch 
and  a  halt'  in  length,  and  half  an  inch  in  width.  It  is  situated  at  the  upper  and 
inner  par:  of  the  thigh,  below  Pouixirt's  Iig.tment,  towards  the  inner  side,  and 
is  directed  obliquely  downwards  aua  outwards. 

Its  QutitT  niartjin  is  of  a  semilunar  form,  thin,  strong,  sharply-defined,  and  lie.* 
on  a  plane  considerably  anterior  to  the  inner  margin.  If  this  edge  is  traced 
upwards,  it  will  be  seen  to  form  a  curved  elongated  process  or  cornu  (the 
superior  corau),  or  /alci/onn  proceM  0/  Bumsy  which  ascends  in  front  of  the 
femoral  vessels,  and  curving  inwards,  is  attacheil  to  Pouport's  ligament  and  to 
the  spiite  of  the  pubes  and  pectineal  line,  where  it  is  contmuous  with  the  pubiu 
portion.'  If  traced  downwards,  tt  is  found  continuous  with  another  curved 
margin,  the  concavity  of  which  i.t  directed  upwards  and  inwards;  this  is  the 
inferior  cornu  of  the  saphenous  openiug,  and  is  blended  with  the  pubic  porliua 
of  the  fascia  lata  covering  the  Pectineus  muscle. 

The  iwixr  boundary  of  the  opening  is  on  a  plane  posterior  to  the  outer  mar- 

§in,  and  behind  the  level  of  the  femoral  vessels;  it  is  much  less  prominent  and 
efined  than  the  outer,  from  being  stretched  over  the  subjacent  Pectineus  mus- 
cle. It  is  through  the  saphenous  opeaing  that  a  femoral  hernia  passes  al\er 
descending  along  the  crural  canal. 

If  the  finger  is  introduced  into  the  saphenous  opening  while  the  limb  is 
moved  in  different  directions,  the  aperture  will  be  Ibunuto  be  greatly  con- 
stricted on  extending  the  limb,  or  rotating  it  outwards,  and  to  be  relaxed  on 
flexing  the  limb  and  mverting  it:  hence  the  nece:«sity  of  placing  the  limb  iu  the 
latter  position  in  employing  ttie  taxis  for  the  reduction  of  a  femoral  hernia. 

Th?  iliac  portion  oT  the  Tascia  lata,  to](«ther  with  it«  falcirnmi  procns,  HhonM  dow  hv  removed. 
by  detAchini:  it  from  ih<.'  lowi-r  marfrin  or  Poupart's  lipatnt-nt.  caroriilly  tlifsfcitng  it  rri>m  the 
eabjac«ut  slracturex,  and  lurninK  it  luttle  when  the  sheatb  vf  the  remoral  vewvli  ia  exposed 
descending  beneath  Poiipnrt's  Ii^nufiit  (Fi^.  4."^!). 

The  Crural  Ar<'hj  or  PonjtaH's  Ligamenly  is  the  lower  border  of  the  aponeu- 
rosis of  the  Exiornal  Oblique  muscle,  which  stretches  across  from  the  anterior 

'  It  is  difficnU  to  p4?rt^)ri'  in  the  recugntxed  deecriptinD  of  these  liiratneots  (Hoy's  aad 
BumRHi.  any  diRenpncc  belwct^o  the  two;  nor  U  it  clear  what  Htrutiure  Mr.  IU7  rmlly  iDtroded 
to  describe .  Mr.  (Sar  (on  '-F--moml  Itupture,"  p.  IG[  pives  r«ry  cofcenl  rfaxooB  for  thtnlcinif 
that  the  "  dwj)  crunil  urch"  was  ihe  niructure  which  Ht-y  had  in  vk-w.  The  most  recent  wrlrtT 
on  Femoral  Hi>rnin  speakM  tbun  while  treatioic  o(  these  parts  :  "'I'be  whole  upper  edge  <*(  the 
iliac  rwtcia  Uta  ih  i-omRionly  callt^d  Iho  *  rulcirurm  process.'  whilst  its  deeper  nbres  receive  |be 
DUBC  vf  '  Bun)*')'  li;;iitDL'ut.'  Iley's  ^monl  liifHineBt  wuiild  appear  to  coosiRt  of  dinliiict  fibre* 
conaccled  wilh  the  inner  fnid  of  the  ilinc  fascta,  which  extend  immedialely  benenth  the  iendi>a 
oftheextenial  nhljinu-  to  the  snbpentoneal  Taacia."  (Callkkdks.  "<M  thi  Antitvmi/  0/ Ihv  Pnilt 
Concerned  m  Frmnrnl  Rupturr,"  p.  19.  note.)  This  desrnption  of  Ilev'a  li|;ainetit  acrords 
closely  wiib  that  of  the  deep  crural  ftrch.  fur  the  snbperiluneul  fascia  ts  Mr.  Culk-Ddcr''-  name 
for  the  r&SL'ju  trnngvcrsalis.  Ur.  CuDi-ndcr  pocs  on  to  say.  "1'he  upper  border  of  this  (saphe* 
nons)  upcninn  thus  receives,  by  an  unfurluDalv  coaiplicatioa.  the  iiauic-s  of  '  Falciform  process.' 
'  Femoral  Hj^atni-nt,'  '  Barat't  or  Hey'«  li^nmcnt.'  The  rarions  diviaiiins  of  the  iliac  fus^i*  lota 
deiteud  in  LTvut  neuure  upuo  the  atiU  uf  the  dissector,  and  srt^,  in  luy  opiiuuQ,  sruC.^l^uL" 
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superior  spine  of  tho  ilium,  to  the  spine  of  tlio  os  pubis  aad  peotioeal  Iloe: 
portion  corresponding  lo  the  latter  insertiou  is  called  Qimbemai'*  ligamai/. 
Tbu  ilirectioti  of  I'ljupart's  ligantent  is  curveil  downiranl^  towards  the  ibigh; 
its  outer  batf  being  oblique,  ita  inner  half  nearly  hurizontat.  Nearly  tba  vbole 

Fig.  451. — Femoral  Hernia.     Iliac  PortioD  of  Pucfa  Lata  mnoved,  and  SbMtli  of  Frown] 
Vc»*«,'l*  iuid  Ffmoml  Canal  i-ipoeeJ. 
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of  the  space  included  between  the  crural  arch  and  innominate  bono  «  filled  by 
tiio  part^  which  dcttcoud  from  the  abdoniea  into  the  thigh.  The  outer  half  •■( 
the  space  is  oceupied  by  the  lliacua  and  Pboob  muscles,  together  with  the 
external  cutaneous  and  anterior  crural  nerves.  The  pubic  side  of  the  *ptn  h 
occupied  by  tho  femoral  vessels  included  in  their  shcalti,  a  smmll  oval-shipvd 
interval  existing  between  tho  femoral  vein  and  tho  inner  wall  of  tbe  sbeath, 
which  is  occupied  merely  by  a  little  looM  areolar  ttwue,  and  occasionally  by  a 
small  lymphalio  gland;  this  ia  tlio  Kirural  caual,  along  which  the  gut  deeoeads 
in  femoral  hernia. 

Oimbcmat^s  Liyamcnt'{V\g.  453)  18  that  part  of  tbe  aponeuroeia  of  the  Ex- 
ternal Oblique  niiiselu  which  is  reflected  downwards  and  outwards,  to  be  inserted 
into  the  pectineal  line  of  the  on  pubi.s  It  is  about  an  inch  in  length,  larger  to 
tho  male  than  in  the  female,  almost  horizontal  in  direction  in  the  erect  poitarev 
and  of  a  triangular  form,  the  ba.oc  directed  outward.<}.  lu  ba$e,  or  outer  rnATtfia, 
is  concave,  thia  and  sharp,  lies  in  contact  with  tbe  orurat  sheath,  nnd  b  blended 
with  tho  pubiu  portion  ot  the  fascia  lata.  Its  apex  corruspundd  to  tbe  i^uiut  of 
the  pubes.  ItA -posterior  mat-ffin  \<>.  attached  to  the  pectineal  line.  IXaankrior 
mart/in  is  continuous  with  Foupart's  liganient. 

Crural  ShtaJh.  If  Poiiparl's  ligainont  is  divided,  the  femoral  or  emral  sbeath 
da/Tf  ho  ^emojistrnlod  as  a  continuation  downwards  of  the  fascial  that  lioa  the 
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abdomen,  the  transversalis  fascia  passing  down  in  front  of  tbe  femoral  vessels, 
and  the  iliac  fascia  desuending  bobiud  thctn;  tb«se  fasciw  are  directly  uontin* 
uous  on  the  iliac  side  of  the  femoral  anory,  but  a  small  space  exists  between 
the  femoral  vein  and  the  point  where  they  arc  continuous  on  the  pubic  side  of 
that,  vessel  which  constitutes  tbe  femoral  or  crural  canal.  The  femoral  sheath 
is  closely  adherent  to  the  contained  vessels  about  an  inch  below  the  saphcnoaa 
opening,  becoming  blended  with  the  areolar  sheath  of  tbe  vessels,  but  opposite 
Poupart's  ligament  it  Is  much  larger  than  is  required  to  cnntain  them ;  hence 
the  fumiel-shaped  form  which  it  presents.  The  outer  border  of  the  sheath  is 
perforated  by  tbe  genito-crural  nerve.  Its  inner  border  is  pierced  by  the  in- 
ternal saphenous  vein,  and  numerous  lymphatio  vessels.  In  front,  it  Is  covered 
by  the  iliac  portion  of  tbe  fascia  lata  ;  and  behind  it  is  tbe  pubio  portjouof  ibe 
E^ame  fascia. 

De-rp  Cntntl  Arch.  Passing  across  the  fVont  of  th&  crural  sheath,  andcloselv 
connected  with  it,  is  a  thickeued  baud  of  fibrett,  called  tbe  deep  crural  arch,  it 
is  apparently  a  thickening  of  the  fascia  transvergalia,  joining  externally  to  the 
centre  of  Poupart's  ligament,  and  arching  acros.s  the  front  of  the  crural  sheath, 
to  be  inserted  by  a  broad  attachment  into  tbe  peL-liueal  line,  behind  the  conjoined 
tendon.  In  some  subjects,  this  structure  ia  not  very  prominently  marked,  and 
not  unfrequently  it  is  altogether  wanting. 

If  the  anterior  wall  of  the  sheath  is  removed,  the  femoral  artery  and  vein  are 
seen  lying  side  by  side,  a  ibin  septum  separating  tbe  two  ves-sela,  and  another 
septum  scparatcM  tbe  vein  from  the  inner  wall  of  the  isheath.  The  septa  are 
Btrclched  between  the  anterior  and  po>iterior  walls  of  the  sheath,  so  that  each 
vessel  is  inclosed  in  a  separate  compartment.  Tbe  interval  left  between  the 
vein  and  the  inner  wall  of  the  sheath  is  not  tilled  up  by  any  structure,  except- 
ing a  little  loose  areolar  tissue,  a  few  lymphatio  vessels,  and  occisionally  a 
lymphatic  gland ;  this  is  the  femoral  or  crurul  canal,  through  which  a  portion 
of  intestine  descends  in  femoral  hernia. 

The  crf/rti/ cf(n«ns  the  narrow  interval  between  the  femoral  vein  and  the  in- 
ner wall  of  tlie  crural  sbfatli.  It  exists  as  a  distinct  canal  uuly  when  the  sheath 
has  been  separale<l  from  the  vein  by  ^sscction,  or  by  the  prassure  of  a  hernia 
or  tumor.  Its  length  is  from  a  cfnnrter  to  half  an  inch,  and  it  exteuds  from 
Gimbernat's  ligament  to  the  upper  part  of  tbe  saphenous  opening. 

Its  (infcn'or  nail  is  very  narrow,  and  formed  by  the  fascia  transversal  is,  Pou- 
part's ligament,  and  the  taleiform  process  of  the  fascia  lata. 

Its  posteriAr  wall  is  formed  by  the  iliac  lascia  and  the  pubic  portion  of  the 
fascia  lata. 

Its  outer  tcall  is  formed  by  the  fibrous  septum  covoring  the  inner  side  of  the 
femoral  vein. 

Its  inn^  icall  is  formed  by  the  junctioo  of  the  transversalis  and  iliac  fascia, 
which  forind  tbe  inner  side  of  the  femoral  sheath,  and  covers  the  outer  edge  of 
Gimbernat's  ligament. 

This  £anal  has  two  orifices:  a  lower  one,  the  aaphawtta  opening,  closed  by  the 
cribriform  fascia;  an  upper  one^the/ernora/or  erural  Wnt^,  closed  by  tbe  septum 
crurale. 

Tim  fentnral  or  ernral  rin'j  (Fig.  452)  is  the  upper  opening  of  the  femoral 
canal,  and  lcad.q  into  the  cavity  of  the  abdomen.'  It  is  bounded  in  front  by 
Puupart's  ligament  and  the  deep  crural  arch  ;  behind  by  the  pubes,  covered  by 
the  rectineus  muscle,  and  iho  publo  portion  of  the  fascia  lata;  inlemallv,  by 
Gimbernat's  ligament,  the  conjoined  tendon,  tne  tnansversalis  fascia,  and  the 
deep  crural  arch  ;  externally,  by  the  femoral  vein,  covered  by  it*?  sheath.  The 
femoral  ring  is  of  an  oval  form,  its  long  diameter,  directed  transversely,  mea- 


*  Thin  ring,  like  tho  cntral  canal,  iA  a.  morbid  or  an  ariifirinl  prndncL  "  Bacb  fnnonl  beroia 
makes  for  itEelf  (Tor  aeilh[>r  outlvc  vsiau  in  lb«  natural  anatum;  of  tbe  re^onj  a  crnntl  caoAl, 
lUttl  u  crunil  (fcmunilj  riag." — Callk-mixk,  op.  ciiC,  p.  40. 
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BTires  about  lialf  an  ioub,  an<3  it  is  larger  in  llie  female  than  in  the  male,  whicfi 
iftODeof  the  reo^ousot'  the  greater  frequeouy  of  femoral  hernia  in  the  fonncr 
MX. 

Fl^.  112.— Ueraia.    Tbv  Rvlalioo^  of  tb«  Femoral  and  T&U-rnal  AbdomiuiU  Biags.  %tta  fnm 

withiD  the  AlKlumeu.    Kighl.Sid«. 
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Position  of  Parts  amnwl  the  Rinff.  The  apermatio  cord  in  the  male,  and  roand 
ligament  in  the  female,  lie  immeiJiately  above  the  anterior  margin  of  the  femo- 
ral ring,  and  may  be  diriiied  in  an  operation  for  femoral  hernia  if  the  ineiaion 
for  the  relief  of  tlie  stricture  is  not  of  limited  extenL  In  the  female,  chLs  is 
of  little  importance,  but  in  the  male  the  spermatic  arterj  and  ras  dcfereosniaj 
be  divided. 

THhe/emoml  vein  ties  on  the  outer  side  of  the  ring. 

The  epigastric  artery,  in  its  pa.4sage  inwardu  from  the  external  iliac  to  tlt« 
nmbilicus,  passes  across  the  upper  and  outer  an>rle  of  ihe  crural  rtti;;,  and  in 
coii-tcqiiently  in  danger  of  being"  wounded  if  the  stricture  is  divided  in  a  dircctwn 
upwards  and  outwarda 

The  omviiiiticatiii'j  branch  between  the  epigastric  and  obturator  lios  in  fraot 
of  the  ring-. 

The  circumference  of  the  ring  in  thus  seen  to  be  bounded  bj  vessels  in  everr 
part  exceptiug  internal!^'  and  behind.  It  is  in  the  tormer  position  tlut  tb« 
stricture  is  divided  in  cases  of  strangulated  femoral  hernia. 

The  obturator  artery,  when  it  arises  by  a  common  trunk  with  the  qitgsstrie, 
which  occurs  once  in  every  three  sabjecta  and  a  half,  bears  a  very  impunatil 
relation  to  the  crural  ring.  In  some  cases  (Fig.  453),  it  descends  on  the  inner 
side  of  the  external  iliac  vein  to  the  obturator  foramen,  and  will  cou.-^aet)lIy 
lie  on  the  onter  side  of  the  ci-ural  ring,  where  there  is  no  danger  of  its  being 
wounded  in  the  operation  for  dividing  the  stricture  in  femoral  hernia.  Occa- 
sionally, however,  the  obturator  artery  curves  along  the  free  nutrgin  of  Gin- 
bernat's  ligament  in  its  passage  to  the  obturator  foramen;  it  woaM,  coose- 
quently,  skirt  along  the  greater  part  of  the  circumference  of  the  orurml  canal, 
and  could  hardly  avoid  being  wounded  in  the  operation  (Pig*  4W). 

Septum  Crurale.    The  femoral  ring  is  closed  by  a  layer  of  oondensed  areolar 

tissue,  callcti,  by  J.  CUxjuot,  the  .■"•/'turn  crurale.    This  serves  as  n  bnrrier  to  ibe 

protrusion  of  alicrnia  through  this  part.    Its  upper  surface  is  slightly  eoDcan^ 

and  supports  a  small  lymphatic  gland,  by  wliion  it  is  separated  from  the  cub«6- 

^vas  MVc^Iar  lissuo  and  periioneMuu    Its  under  surface  is  turned  towards  lh« 
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fijmoral  canal.  The  septum  cnirale  is  perforated  bv  numerous  apertures  for 
the  passage  uf  lymphatic  veaseU,  cc»tnecLmgth«dc4:p  luguiiial  glanda  witb  tbone 
surrouuiliiig  the  external  iliac  artery. 


Yarifttioos  io  Orij^no  and  Coorao  of  Oblnrator  Artery. 
Fig.  453.  Fig.  *54. 
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^P  The  size  of  the  fomoral  canal,  the  degree  of  tension  of  its  oriflccfi,  and,  con- 
^^eqtiently,  the  degree  of  constrietion  of  a  hernia,  varies  according  to  the  position 
of  the  fimb.  If  th«  teg  and  tlugb  are  extended,  abducted,  or  everted,  the 
femoral  canal  antl  its  orifices  arc  rendered  tense,  from  tlie  trnction  on  theae 
parts  by  Poupart's  ligament  and  tbo  f:i!4cia  lata,  as  may  be  ascertained  by  pass^ 
ing  the  finger  along  the  canal.  It',  on  the  contrary,  the  thigh  h  flexed  upon  the 
pelvis,  and,  at  the  same  time,  addueted  and  rotated  inwards,  the  femoral  canal 
and  its  orifices  become  considerably  relaxed;  for  this  reason,  the  limb  should 
always  be  placed  in  the  latter  position  when  the  application  of  the  taxis  in  made 
in  aitompting  the  reduction  of  a  femoral  hernin. 

The  septum  crurale  is  separated  from  the  peritoneum  by  a  quantity  of  loose 
subserous  areolar  tissue.  In  some  eubject^,  thia  tissue  contains  a  considerable 
amount  of  adipose  substance,  vrbich,  when  protruded  forwards  in  front  of  the 
sac  of  a  femoral  hernia,  may  be  mistaken  for  a  portion  of  omentum. 

Descent  f)/ (/i€  fhrnia.  From  the  preceding  description  it  follows,  that  the 
femoral  ring  m\li^t  be  a  weak  point  in  the  abdominal  wall ;  hence  it  in,  that  when 
violent  or  long-continued  pressure  i*  made  upon  the  abdominal  visc:era,  n  por- 
tion of  intestine  may  be  forced  into  it,  constituting  a  femoral  hernia;  and  the 
changes  in  the  tissues  of  the  al>dumen  which  are  produced  by  pregnancy,  to- 
gether with  the  larger  size  of  this  aperture  In  the  fetnalc,  servo  to  explain  the 
frequency  of  this  form  of  hernia  in  women. 

When  a  portion  of  intestine  is  force*l  through  the  femoral  ring,  it  carries 
before  it  a  pouch  of  peritoneum,  which  forma  wliat  is  called  the  hiernial  sac;  \\ 
receives  an  invc-ttment  from  the  subserous  areolar  tissue,  and  from  the  septam 
crurale,  and  de5)cend<i  vertically  along  the  crural  canal  in  the  inner  compartment 
of  the  sheath  of  the  femoral  vessels  aa  far  as  the  e^plienous  opening:  at  this 
point,  it  changes  its  course,  being  prevented  from  extt;nding  further  down  the 
sheath,  on  account  of  the  narrowing  of  the  sheath  and  its  elosc  contact  with  the 
vessels,  and  also  from  the  close  attachment  of  the  superficial  fascia  and  crural 
sheath  to  the  lower  part  of  the  circumference  of  the  sapheDOua  opening;  the 
tumor  is,  consequently,  directed  forwards,  pushing  before  it  the  cribriform  fascia, 
and  then  carves  upwards  on  to  the  falciform  process  of  the  fascia  latii  and  lower 
part  of  the  tendon  of  the  External  Oblique,  being  covered  by  the  superficial 
tascla  and  integument.  "While  the  hernia  is  contained  In  the  lemoral  canal,  it 
is  usually  of  small  size,  owing  to  the  resisting  nature  of  the  surrounding  parts; 
bnt  when  it.  ha.s  escaped  from  the  saphenous  opening  into  the  loose  areolar  tissue 
of  the  groin,  it  becomes  considerably  enlarged.  The  direction  taken  by  a  femoral 
hernia  in  ita  descent  is  at  first  downwards,  then  forwards  nnd  upwards;  this 
should  be  borne  in  mind,  as  in  the  application  of  the  taxis  for  the  reduction  of 
I      a  femoral  hernia,  pressure  should  be  direeled  in  the  reverse  order. 

Ooveringe  0/  the  Hernia.    The  coverings  of  a  femoral  hernia  from  within  out* 
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wards  are  peritoneum,  subserous  areolar  tissue,  the  septum  crurale,  crural  sheath, 
cribriform  fascia,  superficial  fascia,  and  integument.' 

Varieties  of  Femoral  ffernia.  If  the  intestine  descends  along  the  femoral  canal 
only  as  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture, 
it  is  called  iiKompUte/emoral  hernia.  The  small  size  of  the  protrusion  in  this 
form  of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  canal  in 
which  it  is  contained,  renders  it  an  exceedingly  dangerous  variety  of  the  disease, 
from  the  extreme  difficulty  of  detecting  the  existence  of  the  swelling,  especially 
in  corpulent  subjects.  The  coverings  of  an  incomplete  femoral  hernia  would 
be,  from  without  inwards,  integument,  superficial  fascia,  fiilcifonn  process  cf 
fascia  lata,  fascia  propria,  septum  crurale,  subserous  cellular  tissue,  and  perito- 
neum. When,  however,  the  hernial  tumor  protrudes  throngh  the  saphenous 
opening,  and  directs  itself  forwards  and  upwards,  it  forms  a  complete  femoral 
Mmia.  Occasionally,  the  hernial  sac  descends  on  the  iliac  side  of  the  femoral 
vessels,  or  in  front  of  these  vessels,  or  even  sometimes  behind  them. 

The  seal  of  stricture  of  a  femoral  hernia  varies:  it  may  be  in  the  peritoneum 
at  the  neck  of  the  hernial  sac;  in  the  greater  number  of  cases  it  would  appear 
to  be  at  the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the 
lunated  edge  of  Oimbernat's  ligament;  or  at  tbe  margin  of  the  saphenous  open- 
ing in  the  thigh.  The  stricture  should  in  every  case  be  divided  in  a  direction 
upwards  and  inwards;  and  the  extent  necessary  in  the  majority  of  cases  is 
about  two  or  three  lines.  By  these  means,  all  vessels  or  other  stractnres  of 
importance,  in  relation  with  the  neck  of  the  hernial  sac,  will  be  avoided. 

'  Sir  A.  Cooper  has  described  an  investment  Tor  fcmorftl  bemia  ondcr  the  name  of  "  Fuda 
propria,"  lying  immediately  external  to  the  peritoneal  sac,  but  frequently  separated  from  it  by 
more  or  lees  ^ipose  tisaae.  Surgically,  it  is  important  to  remember  the  existence  (at  any  rale 
the  occasional  existence)  of  this  layer,  on  account  of  the  ease  with  which  an  ineiperiencea  ope- 
rator may  mistake  the  fascia  for  the  peritoneal  sac,  and  the  contained  fat  for  omentnm.  Anatomi- 
cally, this  fascia  appears  to  be  identical  with  what  iscolled  in  the  text "  subserous  areolar  tlssne." 
the  areolar  tistsne  being  thickened  jtnd  caoaed  to  assume  a  mcmbranons  appearance,  by  tbe 
pressare  of  the  bemiik 


Surgical  Anatomy  of  the  Perineum  and  Ischio- 

Rectal  Region, 

Direction. — Thp  Htiidrnt  n'honic)  lU'lect  n  wrll-dcrclopnl  mnstcRlar  <iMb}ect,  free  fram  fat,  snd 
the  diBBVctioD  should  bv  conimcncH  rurly.  io  or<lrr  llnit  lite  purts  may  be  cMimiavt)  in  ns  nfceot 
1^  stnle  as  pouibl'C.  A  MAtf  (mvinff  bc^n  iiitrt>rluc<^<)  inln  the  hlmlilor,  nml  the  RiiUject  placed  in 
the  poBition  shovm  in  Fiji.  lib.  thv  siTutum  eUouli]  be  riust-d  upwards,  aotl  rvUtot;^  in  taut  puiii- 
tioD.  nod  the  rectum  modcrtttely  dutondH  with  tow. 

The  space  which  is  now  exposed,  corresponds  to  the  inferior  aperture,  or 
outlet  of  the  pelvis.  Its  deep  bountlnriea  are,  in  front,  the  pubic  arcn-and  sub* 
pubic  ligament ;  behind,  the  tip  of  the  coccyx  ;  and  on  each  side,  the  ramus  of 
the  pubcs  and  ittchlum,  the  tuncrasity  of  tne  igohium,  and  great  saero-scialio 
ligament.  The  space  included  by  these  boundaries  is  somewhat  lozenge-shaped, 
and  is  limited  on  the  Hurfaoe  of  the  bod^'  by  the  scrotum,  in  front,  by  the  but- 
tocks behind,  and  on  each  side  by  the  inner  side  of  the  ihi^rhs.  Ti  measures, 
from  before  backward.-*,  about  four  inches,  and  about  three  in  the  broadest  part 
of  its  transverse  diameter,  between  tliu  ischial  tuberositiea.  A  Hue  drawn  trans- 
verselv  between  the  anterior  part  of  the  tuberosity  of  the  ischium,  on  each  side, 
in  front  of  the  anus,  subdivides  this  space  into  two  portions.  The  anterior 
portion  conlaina  the  penis  and  urethra,  and  is  called  the  perhienvi.  The  poste- 
rior portion  contains  the  termination  of  the  rectum,  and  is  called  the  ischio-rtxtal 
region. 

,  ISCinO-TlKCTAL  KeOIOK. 

r  The  Ischio-rectal  EegioB  corresponds  to  the  portion  of  the  outlet  of  the 
pelvis  aiiuated  immediately  behind  the  perineum;  it  contains  the  termination 
of  the  rectum.  A  deep  fossa,  61led  witU  fat,  is  seen  on  either  side  of  the  intes- 
tine, between  it  and  the  tuberosity  of  the  ischium :  this  is  called  the  ischio-reetal 
/otsa. 

The  ischio-rectal  region  presents,  in  the  middle  line,  the  aperture  of  the  anus ; 
around  this  orifice,  the  iutegumeut  is  thrown  into  numerous  fol<ia,  which  arc 
obliteraled  on  distension  of  the  intestine.  The  integument  is  of  a  dark  color, 
continuous  with  the  mucous  membrane  of  the  rectum,  and  provided  with  nume- 
rous follicles,  which  occasiunnlly  inflame  and  suppun^e.  and  may  be  mistaken 
for  fiatulaj.  The  veins  around  the  margin  of  the  anus  are  occasionally  much 
dilated,  forming  a  number  of  hard,  pendent  masses,  of  a  dark  bluish  color, 
covered  partly  by  mucous  membrane,  and  partly  by  the  integument.  These 
tumors  constitate  the  disease  called  external  piles. 

Hinfcfion. — Mnke  sn  inriston  thmiij^h  the  tnteiniiTK-nt.  alnn^  tho  median  tine,  frnin  the  base 
pr  th«  Bcrotuiii  to  the  imterior  rxtn-miiy  of  llic  ■niii ;  enrrj-  it  round  tb^  mtirKiDS  of  this  aprr- 
tnrc  Io  il^  poslerinr  extremity,  and  roalinne  it  burkwarda  nboul  an  ioch  behind  the  tip  of  the 
coccyx.  A  tmnsvirsv  iiK'ii'ion  should  now  be  cnrrird  ncruM  Ihe  basp  of  thi*  scrotum,  joining 
(be  anieriur  oxtrrmity  nf  the  preceding ;  a  srcond.  varriod  in  ih^  Karao  dirrriiim.  tihonld  be  made 
ID  front  or  ihe  anu«  ;  and  a  third  at  tiiir  post^rinr  exti^mitr  of  the  ^ut.  THpko  incivioris  »lioo)d 
bfi  aiiffici'^ntlv  PxtcnBivp  to  rnnble  ihe  dmsector  tf>  raise  the  inicemncnt  frtim  ihp  inner  side  of 


the  thieliii.  The  fi«p9  of  skin  corresponding  Io  the  lachio-rectul  rejjion  (I'lg.  4r*rt,  2),  sbmild 
nnw  bn  ^pmav(^d.  Id  disi^octinf;  the  inbynm?nl  frum  this  rv^on.  f^n-al  care  is  required,  other- 
wise thu  Exloniul  Sphincter  will  be  ivtnoved.  as  il  u  intimately  adherent  to  the  skin. 

The  sH})frfieial /aacia  is  expo.'^cd  on  the  removal  of  the  skin  :  it  is  very  thick, 
areolar  in  texture,  and  contains  much  fat  in  its  meshes.  In  it  are  found  rami- 
fying two  or  three  cutaneous  branches  of  the  small  sciatic  nerve:  these  turu 
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I  the  iDferior  bonier  uf  the  Qlutieus  Maximus,  and  are  distribated  to  tlbs 


rouml  the  inlenor  oonler  o 
ioU^uineut  iit  ibis  rcgiun. 


Fig.  1S5. — DissvclioD  ot  Perineau  iiod  Ischii>-Bectal  Bcgioa. 
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The  Krfifrnal  Sf'l'incier  h  a.  thin  flat  plane  of  muscular  fibres,  elliptieaJ  tit 
shape,  aud  intiuiiiluly  adhereut  to  tlic;  luiegumeut  burrounditig  tliu  iiiurg:ia  of 
ihe  anus.  It  mcasure8  a))out  three  or  four  inches  in  Icnj^lh,  from  its  anterior 
to  itti  posterior  extremity,  being  about  an  inch  in  breadth,  opposite  the  aaii& 
It  arises  from  the  tip  of  the  coccyx,  by  a  narrow  tendinous  baud  ;  and  from  the 
superficial  fascia  in  front  of  that  bone;  and  is  inserted  into  the  leudinousL^ntre 
of  the  periueum,joiDing  with  thoTrnnaversus  Pcrinei,  the  Levator  Ani.andthc 
Aocelerntor  Urinas.  Like  other  Sphincter  muscles,  it  consists  of  two  planeti  nf 
muscular  fibre,  which  surround  the  margin  of  the  anus,  and  join  in  a  commb- 
sure  before  and  behind. 

Relations.  By  its  superjicia!  surfacf,  with  the  integnmcnt ;  by  it*  tU-fft  evr/aa 
it  is  in  contact  with  the  Inleraal  Sphincter  ;  and  is  separated  from  the  Levator 
Ani  by  loose  areolar  tissue. 

The  Sphincter  Ani  is  a  voluntary  muscle,  supplied  by  the  bscmorrhoidal 
branch  oi  iho  fuurth  sacral  nerve.  This  muscle  is  divided  in  the  operation  for 
fistula  in  nno;  and  also  in  some  cases  of  fissure  of  the  rectum,  especially  if 
attended  with  much  paiu-or  spasm.  The  object  of  its  division  is  lo  keep  the 
parts  at  rest  and  in  contact  during  the  healing  process. 

The  InUmtil  ^phimUrSufk.  muscular  ring,  about  half  an  inch  in  breadth,  whicli 
surrounds  the  lower  extremity  of  the  rectum,  about  an  inch  from  the  margin 
of  the  anus.  This  muscle  is  about  two  lines  in  thickness,  and  is  formed  hv  lo 
aggregation  of  the  involuntary  circular  fibres  of  the  intestine.  It  is  po]«r  in 
color,  and  less  coarse  in  texture,  than  the  External  Sphincter. 

The  iactiio-rtctnl  foam  is  situated  between  the  end  of  the  rectum  and  the  tobe- 
rosity  of  the  ischium  on  each  side.  It  is  triangular  in  shape,  its  base,  directed 
to  the  surface  of  the  body,  is  formed  by  the  integument  of  iho  ischio-reotal 
region ;  its  apex^  directed  upward.^,  corresponds  to  the  point  of  division  of  the 
obturator  fascia,  aud  the  thin  membrane  given  oft  from  it,  which  covers  tb« 
outer  surface  of  the  Levator  Ani  (ischiO' rectal  fascia).  Its  dimensions  aro  abosl 
an  inch  in  breadth,  at  the  base,  aud  about  two  inches  in  depth,  being  d«fp«f 
behind  than  in  front.  It  is  bounded,  intemally,  by  the  Sphincter  Ani,  T^vaior 
Ani,  and  Coocygeos  aiusoles;  fxtfrnall^,  by  the  tuberosity  of  the  Lschiuni,  and 
the  obturator  fascia,  which  covers  the  inner  surface  of  tlie  Obturator  Intenias 
muscle;  in/rmU^  it  is  limited  by  the  line  of  junction  of  the  superficial  and  deq) 
perineal  fascin:  and  Uhi'iwi,  by  the  margin  of  the  Glutasus  Maximns,  and  Ha 
great  sacro-sciatic  ligament.  This  space  is  filled  with  a  large  inaa»  of  adipwt 
substance,  which  explains  the  frequency  with  which  absowses  in  iho  neigbDor- 
Jnx>J  of  ibe  rectum  ourrow  to  a  considerable  depth. 
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If  llie  snbjecl  has  been  injected,  on  placing  the  finger  on  ilie  outer  wall  of 
^this  fosaa,  the  internal  pudic  artvrv,  wita  its  accoiupauytng  veins  and  nerv^ 
vill  be  fell  about  an  inch  and  a  Iialf  above  the  margin  of  the  ischiaiio  tubero- 
aity,  but  ap^jroacbiog  nearer  the  surface  as  they  pajt»  forworda  along  the  inner 
margin  of  ihe  pubic  arch.  These  structures  are  inclosed  in  a  sheath  foriued  by 
the  obturator  ta^cia,  the  pubic  nerve  lying  below  the  artery.  Crossing  tho 
space  transversely,  about  its  centre,  are  the  inferior  htemorrhniilal  vessels  and 
nerves,  branches  of  the  pudic;  they  are  distributed  to  the  intej^uroent  of  the 
anus,  and  to  the  muscles  of  the  lower  end  of  the  rectum.  These  vessels  are 
»»cca.sionallv  of  large  size,  and  may  give  rise  to  troublesome  hemorrhage,  when 
divided  in  the  operation  of  lithotomy,  or  of  tistula  in  ano.  At  the  ImcIc  part 
of  thi.s  space  may  be  seen  a  branch  of  the  fourth  sflcral  nerve;  and,  at  the  lore 
jiart  of  the  Hpace,  a  cutaneous  branch  of  the  perineal  nerve. 

■  I'KRI.VEPM. 

The  Perineal  Space  is  of  a  Iri.ingular  form;  its  deep  boundaries  are  limited, 
laterally,  by  the  rami  of  the  pubeji  and  ischia,  meeling  in  front  at  the  pubio 
arch;  behind,  by  an  imaginary  transverse  line,  extending  between  the  tuberosi- 
ties of  the  ischia.  The  lateral  bouudariea  vary,  in  the  adult,  from  three  inches 
lo  three  inuhe:)  and  a  half  in  length;  and  tho  base  from  two  to  three  inches  and 
a  half  in  brcndth;  the  average  extent  of  the  base  being  two  inche.-!  and  three- 
quarters.  The  variations  in  tlie  diameter  of  this  space  are  of  e.xtreme  interest 
in  connection  with  the  operation  of  lithotomy,  and  the  extraction  of  a  fitone 
from  the  cavity  of  the  bladder.  In  those  cases  where  the  tuberosities  of  tho 
ischia  are  near  together,  it  would  be  necessary  to  make  the  incisions  in  the 
lateral  operation  of  lithotomy  leas  oblique  than  if  the  tuberosities  were  widely 
separated,  and  the  perineal  space,  oonaequently,  wider.  The  perineum  is  sub* 
divjdetl  by  the  median  raphe  into  two  equal  parts.  Of  these,  tho  left  is  the  ono 
in  which  the  operation  of  lithotomy  is  performed. 

I  In  the  middle  line,  the  perineum  is  convex,  and  corresponds  to  the  bulb  of 
tbe  urelh  ra.  The  skin  covering  it  is  of  a  dark  color,  thin,  freely  movable  upon 
the  subjacent  part*,  and  covered  with  siiarp  crisp  hairs  which  should  be  re- 
moved before  tbe  dissection  of  the  part  is  commenced.  In  front  of  the  anus,  a 
prominent  line  commences,  the  raphe,  continuous  in  front  with  the  raphe  of  the 
scrotum.  The  flaps  of  integument  corresponding  to  this  enacc  having  been  re- 
moved, in  the  manner  shown  in  Figs.  455,  6,  the  superficial  fascia  is  exposed. 

The  S'tperjicial  Fascia  consiata  of  two  layers,  superficial  and  deep,  Aa  in  other 
regions  of  the  body. 

Tlie  HTtparjicial  layer  is  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  ti.s9ue  iu  its  meshea,  the  amount  of  which  varies  in  different  subjects. 
In  front,  it  is  continuous  with  the  dartos  of  the  scrotnm;  beliiod,  it  is  con- 
tinuous with  the  subcutaneous  areolar  tissue  surrounding  the  anus;  and,  on 
either  side,  with  the  same  fascia  on  the  inner  side  of  the  thighs.  This  layer 
should  be  carefully  removed,  after  it  has  been  examined,  when  the  deep  layer 
ill  be  exposed. 

The  (kep  layer  of  superjicial  fascia  (suporflcial  perineal  fascia)  is  thin,  aponeu- 
rotic iu  structure,  and  of  considerable  strength,  serving  to  bind  down  the  mas* 
cics  of  the  root  of  the  penis.  It  is  continuous,  in  front,  with  the  dartos  of  tbe 
scrotum;  on  either  side,  it  is  firmly  attached  to  the  margins  of  the  rami  of  the 
pubea  and  ischium,  external  to  the  cms  penis,  and  as  far  back  as  the  tuberosity 
of  the  ischium;  posteriorly,  it  curves  down  behind  tho  Transversus  Perinmi 
muscles  to  join  tho  lower  margin  of  tho  deep  perineal  fascia.  This  fascia  not 
only  covers  the  muscles  in  tliis  region,  but  s^^nds  down  a  vertical  septum  from 
its  under  surface,  which  separates  the  back  pan  of  the  subjacent  space  into  two, 
being  incomplete  in  front. 

In  rupture  of  the  anterior  portion  of  the  urethra,  accompanied  by  extravnsa- 
on  of  urine,  the  fluid  makes  its  way  forwards,  beneath,  this  faaota,  into  the 


I 


Ktio 


SURGICAL  ANATOMY 


THE  PERIXKUM. 


areolar  tissue  of  ttie  scrotum,  penis,  and  anterior  and  lateral  portions  of  ffie 
abdomen;  it  rarely  extendH  into  the  areolar  tisane  on  the  inner  side  of  tbe 
thighs,  or  backwards  around  the  anus.  This  )imitatioD  of  the  extravaMt«d 
fluid  to  the  parts  abore  named  is  eaay  of  explanation,  when  the  attochmenu 

Fig.  456. — The  Pvrineum.    Tha  tDlrg^iimcat  and  Superficial  Layer  of  HapcrBci*!  Fascui  rcfl«ctcd. 


of  the  deep  layer  of  iho  superficial  fascia  arc  considered.  When  this  faacia  is 
removed,  the  muscles  connected  with  the  penis  and  urethra  will  be  exposed; 
these  are.  in  the  middle  line,  tbe  Accelerator  Urime;  on  each  ^do,  the  £reotor 
I'enis,  and  behind,  the  Transversua  Perintui. 

The  Arcdfrator  Urinte  is  placed  ib  tlio  middle  lino  of  the  perineum,  immedi. 
atcly  in  front  of  tlie  anus.  It  consists  of  two  symmetrical  halves,  united  along 
the  median  line  by  a  tendinous  raphe.  It  arises  from  the  central  tendon  of  tlie 
perineum,  and  from  the  median  raphe  in  front.  From  this  point,  iu  6bre« 
diverge  like  the  plumes  of  a  pen;  the  most  posterior  form  a  thm  layer,  which 
are  lo3t  on  the  anterior  surface  of  the  triangular  ligament;  the  miiidle  fibres 
encircle  tlio  bulb  and  adiaceiiL  part  of  the  corpus  spongiosum,  and  join  with  the 
fibres  of  the  opposite  side,  on  the  upper  part  of  the  corpus  spongiosum,  in  a 
strong  aponeurosis;  the  anterior  fibres,  the  longest  and  most  distinct,  spreid 
out  over  the  sides  of  the  corpus  cavcrnosum,  to  be  inserted  partly  into  that 
body,  anterior  to  the  Erector  Penis;  partly  terminating  in  a  tendinous  expan- 
sion,  which  covers  the  dorsal  vessels  of  the  penia.  The  latter  fibres  are  oesi 
seen  by  dividing  the  muscle  lougUudinally,  and  dissecting  it  outwards  f^ta  the 
surface  of  the  urethra. 

Action.  This  muscle  may  serve  to  accelerate  the  flow  of  the  urine  or  attttca 
along  the  canal  of  the  urctlira.  Tbe  middle  llbres  are  supposed,  by  Kniitse,to 
assist  in  the  erection  of  the  corpus  spongiosum,  by  compressing  ibo  erectile 
tissue  of  the  bulb.  The  anterior  fibres,  accordinjj^  to  Tyrrel,  also  contribute  to 
tho  erection  of  the  penis,  as  they  are  inserted  into,  and  eontinoous  with,  the 
fascia  of  the  penis,  compressing  the  dorsal  vein  during  the  contractioo  of  thr 
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The  Encinr  Penis  covers  the  annttAched  part  of  the  cnw  penis.  It  is  an 
elongated  muscle,  broader  in  the  middle  tbau  at  uilhur  extremity,  and  situatuU 
ou  either  side  of  the  lateral  boundary  of  the  perineum.  It  arises  by  tendinous 
and  tlesihy  ^bres  rrom  the  inner  surface  of  the  tub«roeity  of  the  iisohiuRj,  behiod. 

Fig.  4'il. — Tbc  SapcrGcial  Muscles  and  Vesiieb  of  the  Fertiumm. 
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the  CTUs  penis,  from  the  surface  of  the  cms,  and  from  the  adjacent  portion  of 
the  ramus  of  the  pabes.  From  these  points,  lleshy  fibres  succeed,  which  end 
in  an  aponeurosis  which  iti  inserted  into  the  side  and  under  surface  of  the  cms 
penis.  This  muscle  compresses  the  orus  penis,  and  thus  serves  to  maintain  the 
organ  erect. 

The  Tmn^ersMX  Perinm  is  a  narrow  moacuTar  slip,  which  passes  more  or  less 
transversely  acros.'S  the  back  part  of  the  perineal  space.  It  arises  by  a  small 
tendon  from  the  inner  aod  fore  side  of  the  tuberoinity  of  the  ischium,  and,  pass- 
ing obliquely  forwards  and  inwards,  is  inserted  into  the  central  tendinous  point 
of  the  [wrineum,  joining  iti  this  Mtuation  with  the  muscle  of  the  opposite  side, 
the  Sphincter  Ani  behind,  and  the  Accelerator  TTrinse  in  front. 

Between  the  muscle-i  just  examined,  a  triangular  space  exists,  bounded  in- 
ternally by  the  Accelerator  Urinaj,  externally  by  the  Erector  Penis,  and  behind 
by  the  Tranavoraus  PerioiDi,  The  lloor  of  this  space  is  formed  hy  the  triangular 
ligament  of  the  urethra  (deep  perineal  fascia),  and,  running  from  behind  for- 
wards in  it,  are  the  superficial  perineal  vessels  and  nerves,  the  transverse 
Perineal  artery  coursing  along  the  posterior  boundary  of  the  space,  on  the 
'ransversus  I^eriuaei  muscle. 

In  the  lateral  operation  of  lithotomy,  the  knife  is  carried  obliquely  across 
the  bai^k  part  of  this  <«pacc,  downwards  and  outwards,  into  the  ischio-rcctal  fossa, 
dividing  toe  Transvcrsua  Pcriniei  muacle  and  artery,  the  posterior  fibres  of  the 
Accelerator  Urini:e,  the  suporAcial  perineal  vessels  and  nerve,  and  more  poste< 
riorly  the  external  htemorrhoidal  vessels. 

The  superficial  and  transverse  perineal  arteries  have  been  already  described; 
also  the  superficial  perineal  and  inferior  pudendal  nerves. 
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The  muscles  of  the  perineum  iii  the  female  are,  tlie 


Sphincter  Vuginie. 
Erector  Clitoridis. 
Transversus  Perinei. 


Compressor  Urethrsp. 
Sphincter  Ani. 
Levator  Aoi. 


Coccygeus. 

The  Sphincter  Vaiftna:  surrounds  the  orifice  of  the  va^na,  and  is  unalof^as 
to  the  Accelerator  UrinDc  in  the  male.  It  is  attached,  jiosteriorlj,  to  the  centr*l 
lenjoa  of  the  perineum,  where  il  bleoUs  with  the  Sphincter  Aui.  lu  fibres  pasa 
forwarrU  on  each  side  of  the  vagina,  to  be  inaertou  into  the  corpora  oaverooa 
anil  b'xly  uf  the  clitoris. 

The  Erector  CtiloHdis  resembles  the  Erector  Penis  in  the  male,  but  ia  araaller 
than  it. 

The  Transversus  Perinari  is  inserted  into  the  side  of  the  Sphincter  VaginiB,  and 
the  T.evator  Ani  iiito  the  side  of  the  vagina.  The  other  muscles  are  preciaelj 
simitar  to  tho:ic  in  the  male. 

Thi:  Acctk'rtMr  Uriaic  ami  Kreclor  Proh  n)u»rU^»  shonld  now  be  reptored.  wlirn  tiedrrf 
perineal  fuKtia  will  he  cxpoKrO.  tlretcliing  RcroM  ihc  front  part  of  the  ouiirt  of  tbe  pclru.  Tht 
urvlhrn  ia  sicii  iivifunting  it«  vvdik.  )u8t  behind  ihv  bulb ;  aad  on  pithcr  side  U  the  enu  pnit, 
cuDnt-cling  l)ic  corpus  cavrrnoaft  vrilh  the  ramua  of  Ibe  iBchiuiii  and  pitbu. 

Fig.  4fl&— Deep  Perineal  Fascia.    On  tbc  left  side,  the  Hterior  Ikyer  hu  been  pcnovel 
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The  Dtep  Perineal  Fnseia  (triangular  ligament),  is  a  deose  meoibraDoas 
lamina,  which  closes  the  front  part  of  the  outlet  of  the  pelvis.  It  is  triangular 
in  shape,  about  an  inch  and  a  half  in  depth,  attacbeJ,  above,  by  its  apex  to 
the  uriuur  surface  of  the  syniptivsi^  pubis  and  subpubic  ligament:  atid,  on  cadi 
side,  to  the  rami  of  the  ischium  and  pubes,  beneath  the  crura  penis.  iLt  inferior 
margin,  or  ba^te,  is  directed  towards  the  rectum,  and  connected  to  ihe  ccutnl 
tendinous  point  of  the  perineum.  It  is  continuous  with  the  deep  layer  of  tba 
superficial  fascia  behina  the  Transversus  Perinoji  muscle,  and  with  a  thin  fiucia 
which  covers  the  cucaneous  surface  of  the  Levator  Ani  muwie. 

The  deep  perineal  fascia  is  perforated  by  the  urethra,  about  an  inch  below  the 
eymphysis  pubis.     The  aperture  is  circular  in  form,  and  about  three  or  four 
Ji/jes  in  diameter.     Above  this  is  the  aperture  for  the  dorsal  vciu  of  tho  peoii; 
tf//df  outaide  tha  latter,  the  padio  nerve  and  artery  pierce  iL 


Tbe  deep  perineal  Hiscia  conh-isU  of  two  layers,  anterior  and  posterior;  these 
are  fteparatea  above,  hut  united  below. 

The  atuerior  layer  is  conlinned  forwards,  around  the  anterior  part  of  the  mem- 
branous portion  of  thu  urethra,  bu^ominfi;  IohI  U(>on  the  bulb. 

The  postrrior  ht/fr  is  derivwl  from  the  jielvic  fascia;  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  tlio  prostate  gland. 

If  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  the  following 
parts  are  seen  between  it  and  the  posterior  layer;  the  subpubic  ligament  jibovo, 
close  to  the  pube.-4 ;  the  dorsal  vein  of  the  penis  ;  the  uiembranuus  portion  of 
the  urethra,  and  ihe  muscles  of  the  urethra;  Cowpera  glands  and  their  ducts; 
thu  pudic  vessels  aud  ntirve;  the  anery  and  nerve  of  the  bulb,  and  a  plexus 
of  veins. 

Ttie  ComprcMor  fTrcrArar  (Constrictor  Urethra)),  surrounds  the  whole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perinea!  Taseia.  Tt  arises,  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubes  on  each  side,  to  the  extent  of  half  or  three-quarters 
of  an  inch ;  each  segment  of  the  muscle  patises  inwards,  and  dividesi  into  two 
fasciculi,  which  surround  the  urethra  freitn  the  prostate  gland  bcliind,  to  tho 
bulbous  portion  of  the  urethra  in  front ;  and  unite,  at  the  upper  and  lower  sur- 
faces of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means-of  a  tendi- 
nous raphe. 

Circular  MnsctiUir  Fi&rc*  surround  the  membranous  portion  of  the  urethra, 
from  the  bulb  in  front  to  the  prostate  ^land  behind;  they  are  pinced  imme- 
diately beneath  the  transverse  fibres  already  described,  and  are  continuous  with 
the  circular  fibres  of  the  bladder.     These  fibres  are  luvoluntary. 

Cowper'e  Glaneia&TG  situated  inimediaiely  below  the  membranous  portion  of 
the  urethra,  close  behind  the  bulb,  and  below  the  artery  of  the  bolb  (p.  801). 

The  Pudie  Vessels  an*/  Nerves  are  placed  along  the  iuuer  margin  of  the  pubta 
arch. 

The  Artery  of  tJte  Buff)  passes  transversely  inward.*!,  from  the  internal  pudic 
on  the  posterior  margin  of  the  trianguhir  ligament,  between  the  two  layers  of 
fascia,  accompanied  by  a  branch  of  the  pudic  nerve. 

If  the  posterior  layer  of  the  deep  perineal  fascia  is  removed,  and  the  cms 
penis  of  one  side  detached  from  the  bone,  the  under  or  perineal  surface  of  the 
Levator  Ani  is  brought  fully  into  view.  This  muscle,  with  the  triungulnr  liga- 
ment in  front  and  the  Coccygeua  and  Pyriformis  behind,  closes  in  tho  outlet  of 
the  pelvis. 

Tho  Levator  Ant  is  a  broad  thin  muscle,  situated  on  each  side  of  the  pelvis. 
It  is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descend- 
ing,  unites  with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic 
cavity.  It  supports  tho  viscera  in  this  cavity,  and  surrounds  the  various  struc- 
tures which  nas.'j  through  it.  It  arises,  in  front,  from  tho  posterior  surface  of 
tho  body  and  ramus  of  the  pubes,  on  the  outer  side  of  the  symphysis  ;  poste- 
riorly, from  the  inner  surface  of  the  spine  of  the  isohium ;  and  between  thcso 
two  points,  from  the  angle  of  division  between  the  obturator  and  recto-vesical 
layers  of  the  pelvic  fascia  at  their  under  part ;  the  fibres  pass  downwards  to  tho 
middle  line  of  the  floor  of  the  pelvis,  and  are  inserted,  the  moist  posterior  fibres 
into  the  sides  of  the  apex  of  the  coccyx  ;  those  placed  more  anteriorly  unite 
with  the  muscle  of  the  opposite  side,  in  a  median  fibrous  raphe,  which  extends 
between  tho  coccyx  and  the  margin  of  the  anus.  The  middle  fih.es,  which 
form  the  larger  portion  of  the  muscle,  are  inserted  into  the  side  of  the  rectum, 
blending  wluitho  fibres  of  the  Sphincter  muscles;  lastly,  tlic  aniorior  fibres, 
the  longest,  descend  upon  the  side  of  the  prostate  gland  to  unite  beneath  it  with 
the  muscle  of  the  opposite  side,  blending  with  the  fibres  of  the  external  sphinc- 
ter and  Transversus  rcrimti  muscles,  at  the  tendinous  centre  of  the  perineum. 

The  anterior  portion  is  occasionally  separated  from  tho  rest  of  the  muscle  by 
cellular  tissue.    From  this  circumstance,  as  well  as  from  its  peculiar  r^hiUuvk. 
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with  the  prostate  fflniid,  descending  by  its  side  and  sorroudding  il  aa  m  aBling', 
it  has  bveii  duscribud  by  Saiitoriiti  and  utiiurs  as  n  distinct  rnuiMjle,  under  lh« 
nnmo  of  the  Levator  Proatatse,  In  tlio  feinitle,  the  anterior  fibres  of  the  Lenior 
Ani  descend  upon  the  sides  of  the  vagina. 

liekiliom.  By  its  upper  or  pelvic  surface  with  the  recto-vesical  fascia,  which 
separates  it  from  the  viscera  of  the  pelvis  and  from  the  peritoneum.  By  iu 
outer  or  pertn^l  tur/ace,  it  forms  the  inner  boundary  of  the  isubio-rvctal  foaa, 
and  is  covered  by  .a  quantity  of  fat,  and  bya  thin  layer  of  fascia  eonlinuadfrom 
the  obturator  fascia,  ltd  potterior  bonier  is  continuous  with  the  Coccygeus  raai- 
cle.  Its  atUerivr  bvrder  is  separated  from  the  muscJe  of  the  opposite  side  by  a 
triangular  space,  through  which  the  urcibgi  and,  in  the  female,  the  ragioa 
pass  from  the  peivia. 

Aciioyis.  This  muscle  supports  the  lower  end  of  the  rectum  and  vagina,  and 
also  tlio  bladder  during  the  efforts  of  expulsion. 

The  Coccyyeus'is  situated  behind  and  parallel  with  the  preceding.  It  isa 
triangular  plane  of  muscular  and  tendinous  fibres,  arising,  by  its  apex,  from 
the  spine  of  the  ischium  and  lesser  sacro-soiatic  ligament,  and  inserttxl,  by  itj 
base,  into  the  margin  of  the  coccyx  and  into  the  side  of  the  lower  piece  of  the 
saorum.  This  mu.scle  is  continuous  with  the  [Kisterior  border  of  ibc  Levator 
Aoi,  and  closes  in  tbc  back  part  of  iho  outlet  of  the  pelvis. 

^elcUions.  By  its  iunfrr  or  pehic  sur/wx,  with  the  reutum.  By  its  txta-nal 
surfaet^^  with  the  lesser  sacro-sciaiie  Itgamuat.  By  \\.s  posterior  border^  with  the 
Pyriformis. 

Action.  The  Cocoygei  muscles  raise  and  support  the  coccyx,  afVer  it  has  been 
pressed  backwards  during  defecation  or  parturition. 

F'ttition  of  the  Vinccni  at  Ihe  Outlet  of  Ihf  Petri's.  Divide  tbe  ctntml  tendlDoiu  poiat  of  tie 
pcrint^om,  Mpamte  the  rwctiim  rnim  it*  connectionii  by  ilividiag  tli«  fibr««  of  the  Levntor  Abi. 
wbieli  dfiscfiDil  upon  the  Bides  of  xhv  proHtatb  gUnd  unil  druw  the  gut  baekwardi!  tatnrda  ilw 
co?cvx.  wbL'D  the  under  surruce  of  the  proiilatv  fjiliiud.  the  neck  and  bate  ofthu  bUddcr.  tfca 
vesicnbc  neminiilf^s,  uml  vuii  dcrt^rniliii  will  be  ozpus«d. 

The  ProstiUe  ^fafvZ  is  placed  immediately  in  front  of  the  neck  of  the  bladder, 
around  the  prostatic  portion  of  the  urethra,  its  basi^  being  turned  backwards, 
aud  its  under  aurfaoe  towards  the  rectum.  It  is  ret^iineil  in  its  position  by  th« 
Levator  Prostata  and  by  the  pubo-prostatic  ligaments,  and  is  invested  by  a  denw 
fibrous  covering,  continueil  from  the  posterior  layer  of  the  deep  perineal  faaeii. 
The  longest  diameters  of  this  gland  are  in  the  antero-postertor  direction,  and 
transversely  at  its  base ;  and  hence  the  greatest  extent  of  incision  that  can  be 
made  in  it  without  dividing  its  subsUnce  completely  across,  is  obliquely  out- 
wards nnd  backwards.  This  is  the  direction  in  which  the  iucisiuD  is  roadfl 
through  it  in  the  operation  of  lithotomy,  the  extent  of  which  should  seldom 
e.xceeu  an  inch  in  leugtfa.  The  relations  of  the  prostate  to  the  rectum  should 
be  noticed ;  by  means  of  the  finger  introduced  into  the  gut,  the  surgeon  detacii 
enlargement  or  other  disease  of  this  organ ;  be  is  enabled  also,  by  the  same  mean*, 
to  direct  the  point  of  n  catheter  when  its  introduction  is  atten^ieJ  with  much 
difficulty,  either  from  injury  or  disease  of  the  membranous  or  prostatio  portiom 
of  the  urethra. 

Behind  the  prostate  is  the  posterior  surface  of  the  neck  and  baae  of  the  bUd-    ^ 
der  ;  a  small  triangular  portion  of  this  organ  is  seen,  bounded,  in  from  by  ibe    ■ 
prostate  gland ;  behind,  by  the  rccto-vesical  fold  of  the  peritoneum;  on  either   ■ 
side,  by  the  vesiculio  scmiuales  and  vasa  dcfcrenlia;  and  se[torato«r  from  dir«t     f 
contact  with  the  rectum  by  the  rccto-vesical  fascia.     The  relation  of  this  po^ 
tiuu  of  the  bladder  to  the   rectum  is  of  extreme  interest  to  the  surgeoo.    It 
cases  of  retention  of  urine,  this  portion  of  the  orgau  is  found  projociiog  tnto 
the  rectum,  between  three  and  four  inches  from  the  margin  of  the  anus,  asd 
may  be  easily  perforated  during  life  without  injury  to  any  important  parts;  this 
portion  of  the  bladder  is,  consequently,  frequently  selected  for  the  pcrfonnaaao 
t?f  the  operation  of  tapping  the  bladder.    If  the  finger  is  introduce"!  into  ihe 
^»-eJ,  iJio  surgeoo  may,  iu  aome  cases,  iearu  the  position,  as  well  as  iheuM 
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anri  weight,  of  a  calculus  id  tbo  bladder ;  aud  in  th«  operatioD  for  its  removal, 
if,  AA  is  not  untrcquuntlv  tlie  ca.sc,  it  sUould  be  Jodged  behind  an  enlarged  pros- 
tate, it  may  be  displaced  from  ittt  positioo  by  pressing  upwards  tlic  base  of  the 
bladder  from  tbe  rectum. 

Fig.  450.— A  View  of  the  Potiitioa  of  the  Viscera  at  tlw  Ontlet  ot  the  Pelvia. 


Wtt  coni-*T-nff'/  in  ifit!  Oiierah'im  of  Lithniorni/.  The  triangular  ligament  must 
be  replaced  and  the  rectum  drawn  forwards  so  aa  to  ocoupy  its  normal  poaiiion. 
The  Btudeut  should  then  consider  the  position  of  the  various  parta  in  reference 
to  ihe  lateral  operation  of  lithotomy.  'Hiis  operation  is  performed  on  the  left 
aide  of  the  perineum,  as  it  rs  most  conveniont  for  the  rightband  of  the  operator. 
A  staff  having  beeii  introduced  into  the  bladder,  tbe  first  inciaioo  is  commedced 
midway  between  the  amis  and  the  back  of  the  scrotum  ((.c,  id  au  ordinary 
adult  perineum,  about  an  inch  and  a  half  in  front  of  the  anu.*i"|,  a  little  on 
the  left  side  of  the  raphe,  and  carried  obliquely  backwards  and  outwards  to 
midway  between  the  anus  and  tuberosity  of  the  ischium.  The  tncisiou  divides 
the  integumeut  and  dnperBcial  fascia,  the  external  hsemorrhoidal  vcs^la  and 
Dervci),  and  the  superficial  and  transverse  perineal  vessols;  if  the  fore-finger  of 
the  left  hand  i.-*  thrust  upward.-*  and  forward.^  into  the  wound,  pressing  at  the 
same  time  the  rectum  inwards  and  backwards!,  the  stalT  may  be  felt  iu  the  luom- 
branous  portion  of  the  urethrn.  The  finger  is  fixed  upon  the  stafl',  and  tha 
structures  covering  it  are  divided  with  the  point  of  the  knife,  which  must  bo 
directed  aloug  the  groove  towards  the  bladder,  the  edge  of  the  knife  being 
carried  outwards  and  backwards,  dividing  in  its  course  the  membranous  portion 
of  the  urethra,  and  pan  of  the  left  lobe  of  the  pro.-!tatc  gland,  to  the  t-xtent  of 
about  an  inch.  The  kuife  is  then  withdrawn,  and  ilio  forefinger  crt"  the  left- 
hand  passed  along  the  stuff  into  the  bladder;  the  stuff  having  been  withdrawn, 
and  the  position  of  the  atone  ascertained,  the  forceps  are  introduced  over  the 
finger  into  the  bladder.  If  the  stone  is  vory  largo,  the  opposite  side  of  the 
prostate  may  be  notched  before  the  forccp.s  are  introduced ;  the  finger  is  now 
withdrawn,  and  the  blades  of  the  forceps  opened,  and  made  to  grasp  the  stone, 
which  must  be  extracted  by  slow  and  cautious  unduUiting  movementa. 
parti  divided  in  the  operation.    The  various  structures  divided  in  this  opera- 
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tion  are  as  follows:  tlie  integument,  superficial  fascia,  external  hwmorrhoidi] 
vescula  and  nerves,  tlie  |X)steiior  fibres  of  tbe  Accelerator  Urinse,  tlie  Tno*- 
versus  Perinsei  muscle  ami  artery  (and,  probably,  the  superficial  perinea]  vt 
and  nerves),  the  deep  periueal  fascia,  the  anterior  fibres  of  ihc  Levator 
part  of  the  Compressor  Urcthnc,  the  meinbroDoiia  and  prostatic  portioiu  of 
the  urethra,  and  part  of  the  prostate  gland. 

Fir.  -lOn.—A  TrauBvcrae  S«vliuii  i>r  (li«  relria,  sbowing  tbe  Ptiric  FmcI*. 
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Parittn  hi  avniileil  in  the  optrntitm.  In  rriakinj?  the  necessarv  incieiona  in  tbe 
perineum  for  the  extraction  of  acalcultts,  the  following  parts  sThould  be  avoided. 
The  primary  incisions  should  not  be  made  too  near  the  middle  line,  for  fear  of 
wounding  tiio  bulb  of  the  corpus  spongiosum  or  tlio  rectum;  uur  loo  far  ex- 
ternally, otherwise  the  piidic  artery  may  be  implicated  as  it  asconds  along  the 
inner  border  of  tbe  pubio  arch.  If  the  incisions  are  carried  too  far  forward, 
the  artery  of  tlio  bulb  may  be  divided;  ifcarried  loo  far  backwardu,  the  cottro 
breadth  of  the  prostate  and  neck  of  the  "bladder  may  be  cut  through,  which 
allows  the  urine  to  become  infiltrated  behind  the  pelvic  fascia  into  tbe  Ioqm 
cellular  tissue  between  the  bladder  and  rectum,  instead  of  escaping  externally; 
diffuse  inflammation  is  consequently  set  up,  and  peritonitis  from  tbe  close 
pro.xiinity  of  the  recto-vcsioal  peritoneal  fold  is  tbo  consequence.  If,  on  the  mm- 
tmry,  the  prostate  is  divided  in  front  of  the  base  of  the  gland,  the  urine  makes 
ita  wa;^  externally,  and  tliere  is  less  danger  rjf  infiltration  taking  place. 

During  the  operation,  it  is  of  great  iniportaTico  that  the  finger  should  bepassvd 
into  tlic  bladder  hc/orf  the  ?t^iff  Is  removed  ;  if  this  is  neglected,  and  tbo  iociston 
m.idi.'  through  tbe  prostate  and  neck  of  the  bladder  be  too  small,  groat  diffi- 
culty may  bo  experienced  in  introducing  the  finger  atYcrwariis;  and  in  tie 
child,  where  the  connectionH  of  the  bladder  to  the  surrounding  parti  arc  very 
loose,  the  force  made  in  the  attempt  is  sufiiciant  to  displaue  the  bladder  up  into 
tbo  abdomen,  out  of  the  reach  of  the  operntor.  Such  a  pn>ce«liiig  has  not 
unfreqnently  oeeurred,  producing  tbe  most  embarrassing  results,  and  total 
failure  of  the  operation. 

It  is  neces.<ary  to  bear  in  mind  that  the  arteries  in  tbe  perineum  occasionally 
take  an  abnormal  course.  Thus  the  artery  of  the  bulb,  when  it  arise*,  as  some- 
times happens,  from  the  pudic,  opposite  the  tuber  iscbii,  ia  liable  to  be  woaodwl 
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in  the  operation  for  lithotomy,  in  its  passage  forwards  to  tlie  bulb.    The  ftoces- 
sory  pudic  may  be  dividud  near  ibti  posterior  border  of  tlie  prostate  glandt  if 

Fig.  461.— Side  View  at  tbi:  Pelvic  ViecLTu  q(  the  Male  Subject,  showtsg  the  Pelvic  and 

PerioeaL  Fasciic. 
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this  ia  completely  cnt  across:  and  the  prostatic  veins,  especially  in  people 
ativanced  in  Hfo,  are  of  largo  size,  and  giro  rise,  vrhei]  divided,  to  troublesome 
hemorrhage. 

Pelvtc  Fascia. 

The  Pelvic  Fascia  (Fig.  462)  ia  a  thin  membrane  which  lines  the  whole  of 
the  cavity  of  the  pelvis,  and  is  cotitinaous  with  the  transversalis  and  iliau 
fasciso.  It  ii  attachod  to  the  brim  of  the  pelvis  for  a  short  distance  at  the  side 
of  the  cavity,  and  to  the  Inner  surface  of  the  bone  round  the  attachment  of  the 
Obturator  Interuus.  At  the  posterior  border  of  this  muscle,  it  is  continued 
backwards  as  a  very  thin  membrane  in  front  of  the  Pyriformis  mu«clo  and 
sacral  nerves,  behind  the  branches  of  the  internal  iliac  artery  and  vein  which 
perforate  it,  to  the  front  of  the  sacrum.  In  front,  it  follows  the  attaclmnjiit  of 
the  Obturator  Internus  lo  the  bone,  arches  beneath  the  obturator  vc3.scl.i,  com- 
pletiug  the  orilice  of  the  obturator  canal,  nnd  at  the  front  of  the  pelvis  is 
attached  to  the  lower  part  of  the  symphysis  pubis  ;  being  continuous  below 
the  pubes  with  the  fascia  of  the  opposite  sido  so  as  to  close  the  front  part  of 
the  outlet  of  the  pelvis,  blending  witli  the  posterior  layer  of  the  triangular 
ligament.  At  the  level  of  a  lino  extending  from  the  lower  part  of  the  sym- 
physiii  pubis  to  the  epine  of  the  ischium,  is  a  thickened  whitish  band;  this 
marks  the  attachment  of  the  Levator  Am  muscle  to  the  pelvic  fascia,  and  cor- 
responds to  its  point  of  divLsion  into  two  layer*,  the  obturator  and  rocto-vesical. 

The  obturaior  /(tscUt  descends  artd  covers  the  Obturator  Intcrnus  mustile.  It 
is  a  direct  coutiuuation  of  tlio  pelvic  fascia  below  the  white  line  above  men- 
tioned, and  is  attached  to  the  pubio  arch  and  to  the  margin  of  the  great  sncro- 
54 
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tion  are  as  follows :  the  integument,  superficial  fascia,  external  liiemorrlioidal 
vcjii^eia  and  nerves,  the  posterior  fibres  of  ibe  Accelerator  Urina:*,  tbe  Trans- 
vcr&us  Perinoci  muscle  and  artery  (and,  probably,  the  superficial  perineal  Tesielt 
and  nerves),  the  deep  periaeul  fascia,  tbu  anterior  fibres  of  the  Levator  Ani, 
pnrt  of  the  Compressor  Urethric,  the  membranous  and  protitatic  jM>nioti3  of 
tlie  urethra,  aud  part  of  the  prostate  glaod. 

f]fl.  460,— A  Tmairerw  SectloD  of  tbe  rdrU,  sboviti^  Ibe  Peine  Poacm. 
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parts  to  he  avnidfl  in  the  flperat'on.  In  making  the  noccasarv  incisions  in  tbs 
petineura  for  the  extraction  of  a  calculus,  the  follovriug  pnrts  snoald  be  aToidvd. 
The  primary  incisions  should  not  be  made  too  neiir  the  middle  line,  fur  fear  of 
wounding  the  bnib  of  the  corpus  spongiosum  or  the  rectum;  nor  loo  far  ex- 
ternally, otherwise  the  piidiu  artery  may  be  implicated  as  it  ascends  along  the 
inner  border  of  the  nubic  arch.  If  the  incisions  are  carried  too  far  forward, 
the  artery  of  the  bulb  may  be  divided  ;  if  carried  loo  far  backwards,  the  enliie 
breadth  of  tbe  prostate  and  neck  of  the  bladder  may  be  out  through,  which 
allows  the  urino  to  become  infiltrated  behind  the  pelvic  fascia  into  the  loo* 
celliilar  tissue  between  the  bladder  and  rectum,  instead  of  escaping  externally; 
diffuse  iuflnmniation  is  coni^cijucntly  act  up,  and  peritonitis  from  tbo  tioee 
proximity  of  the  rccto-vesical  peritoneal  fold  is  the  consequence.  If,  on  theoMt- 
li-ary,  the  prostate  is  divided  in  front  of  tbe  base  of  the  gland,  ibo  urino  makd 
its  way  externally,  and  there  is  less  danger  of  infiltrntion  taking  place. 

During  the  operation,  it  is  of  great  importance  that  the  flngor  should  be  phMtA 
into  the  bladder  bf/ore  the  staff  is  removed ;  if  this  is  neglect^jd,  and  tbo  inciMoa 
made  through  the  prostate  and  neck  o[  tbe  bladder  be  too  small,  grt-ai  dtfi- 
culty  may  be  experienced  in  introducing  the  finger  afterwards;  and  in  tb« 
child,  where  the  connections  of  the  bladder  to  the  surrounding  parts  arc  very 
loose,  tho  force  made  in  the  attempt  is  sufficient  to  displaoe  tbe  bladder  up  into 
the  abdomen,  out  of  the  reach  of  the  operator.  Such  a  pr<v;eediug  lias  nol 
unfrequently  ociMirred,  producing  the  must  embarrassing  results,  and  tot*! 
failure  of  the  operation. 

It  is  necessary  to  bear  jn  mind  that  tbe  arteries  in  the  perineum  oc-caaiODalty 

/akoan  ahiiorma)  course.     Thus  the  artery  of  the  bulb,  when  it  arises,  aa  flOfi»e- 

tttaas ^ppcnSf  from  tho pudic,  opposite  the  tuber  i8chii,i8  liable  to  be  wounded 
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in  the  operation  for  litliototny,  in  its  passage  forwards  to  the  bnlb.    The  Aoe»> 
sory  pudio  may  be  divided  near  th«  posteiior  border  of  the  prostate  gluul,  if 

Fig.  4GI.— Side  View  of  the  Pelvic  "Visccm  of  ihc  Malo  Snbjcct,  Bbowing  the  Pelvic  and 
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this  13  completely  cut  across:  and  the  prostatic  veins,  esi>ecially  in  people 
advanced  in  life,  are  of  largo  size,  and  give  rise,  when  divided,  to  trooblesome 
bemorrbage. 

Pelytc  Pascu. 

The  Pelvic  Fascia  (Fig.  402)  ia  a  ihio  membrane  which  lines  the  whole  of 
the  caviW  of  the  pelvis,  and  ia  continuous  with  the  transversaHs  and  illno 
fasciffi.  Ii  i.<i  attached  to  the  brim  of  the  pelvis  for  a  short  distance  at  the  side 
of  the  cavity,  and  to  the  inner  surface  of  the  boue  round  the  attachment  of  the 
Obturator  Intcrnua.  At  the  posterior  border  of  this  muscle,  it  is  coutinuei:! 
backwards  as  a  very  thin  membrane  in  front  of  the  Pvriforrais  mnsclo  and 
sacral  nerves,  behind  the  branches  of  the  infernal  iliac  artery  aud  vein  which 
perforate  it,  to  Llio  front  of  the  gacrum.  In  front,  it  follows  Ibc  attachment  of 
the  Obturator  Intcrnus  to  the  bone,  archea  beneath  the  obturator  vessels,  com- 
pleting the  oriSce  of  the  obturator  canal,  and  at  the  front  of  the  pelvis  is 
attached  to  the  lower  part  of  the  sympliysis  pubi^  ;  being  continuoos  below 
the  pubes  with  the  fascia  of  the  opposite  side  so  as  to  close  the  front  part  of 
the  outlet  of  the  pelvis,  blending  with  the  posterior  layer  of  the  triangular 
ligament.  At  the  level  of  a  line  extending  from  the  lower  part  of  the  eym- 
phyais  pubin  to  the  apine  of  the  iiKihium,  is  a  thickened  whitish  band;  this 
marks  tne  attachment  of  the  Levator  Ani  mu.>iGle  to  the  pelvic  fascia,  and  cor- 
responds to  its  point  of  division  into  two  layers,  the  obturator  and  recto -vesical. 

The  obtnraior  /asoa  de.icends  and  covers  tlio  Obturator  Inturnus  mnsclo.  It 
ia  a  direct  ooulinualiou  of  the  pelvic  fascia  below  the  white  line  above  men- 
tioned, and  is  attached  to  the  pubic  arch  and  to  the  margin  of  the  great  sacro- 
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sciatic  ligament.  This  fascia  forms  a  canal  for  the  pudio  vessels  and  nerve  in 
their  passage  forwards  to  the  perineum,  and  is  continuous  with  a  thin  mem- 
brane which  covers  the  perineal  aspect  of  the  Levator  Ani  muscle,  called  the 
ischio-reclal  or  anal  fascia. 

Rg.  462.— Pelvic  Fascia. 


The  recto-vesical  fascia  (visceral  layer  of  the  pelvic  fascia)  descends  into  the 
pelvis  upon  the  upper  surface  of  the  Levator  Ani  muscle,  and  invests  the  pros- 
tate, bladder,  and  r«ctum.  From  the  inner  surface  of  the  symphysis  pubis  a 
short  rounded  band  is  continued  to  the  upper  surface  of  the  prostate  and  neck 
of  the  bladder,  forming  the  pubo-prostatic  or  anterior  true  ligaments  of  the 
bladder.  At  the  side,  this  fascia  is  connected  to  the  side  of  the  prostate,  inclos- 
ing this  gland  and  the  vesical  prostatic  plexus,  and  is  continued  upwards  on  the 
surface  of  the  bladder,  forming  the  lateral  true  ligaments  of  the  organ.  Another 
prolongation  invests  the  vesiculm  seminalea,  and  passes  across  between  the 
bladder  and  rectum,  being  continuous  with  the  same  fascia  of  the  opposite  side. 
Another  thin  prolongation  is  reflected  round  the  surface  of  the  lower  end  of 
the  rectum.  The  Levator  Ani  muscle  arises  from  the  point  of  division  of  the 
pelvic  fascia ;  the  visceral  layer  of  the  fascia  descending  upon  and  being  inti- 
mately adherent  to  the  upper  surface  of  the  muscle,  while  the  under  surfaee-of 
the  muscle  is  covered  by  a  thin  layer  derived  from  the  obturator  fascia,  called 
the  ischiorectal  or  anal  fascia.  In  the  female,  the  vagina  perforates  the  recto- 
vesical fi&scia,  and  receives  a  prolongation  from  it. 
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Abdomen,  723 

apertareB  fonnd  io,  724 

bonndariea  or,  723 

lymphatics  of,  567 

mascles  oT,  359 

regtoDS  of,  724 

viscera  of,  723 
Absorbent  elands.     See  Lym- 
phatic Glands. 
Absorbents.    See  Lymphatics. 
Acerrnlna  cerebri,  b'JH 
AceUbnlam,  232 
Acromion,  204 
Adipose  tissne,  40 
Air-cells,  766 

•sacB  of  long,  786 

-tubes,  777 
AIs  of  Dose,  678 

of  vomer,  169 
Alimentary  canal,  709 

BubdivisioDS  of,  709 
'  See  also  Stomach,  Intes- 
tines, &c. 
Allantola,  91 
Alveoli,  formation  of,  71C 

of  lower  jaw,  171 

of  stomach,  731 

of  upper  jaw,  162 
Amnion,  91 
Am))hiarthroBi9,  262 
Ampaliffi  of  semicircnlar  ca- 
nals, 704 

of  tubuli  lactiferi,  821 
Amygdals,  718 

of  cerebellum,  601 
Auastomosia  of  arteries,  436 
Andersch,  ganglion  of,  626 
Aneurism  of  aorta,  Ac.     See 

Aorta,  &<i. 
Angle  of  jaw,  pabes,  &.c.     See 

Jaw.Puhes.  &c. 
Ankle-joint,  307 

relations  of  tendons  sud  ves- 
sels, 308 
Annulns  ovalis,  7.^9 
Antihclix,  695 

fossa  of,  695 
AntitragUB,  695 
Antrnm  of  Highmore,  161 
Anus,  839 

development  of.  107 

muscles  of,  Hiii 
Aorta,  437 


Aorta — 

development  of,  104 
siuufies  of,  438 
abdominal,  497 
branches  of,  498 
Bui^ical  anatomy  of,  497 
arch  of,  437 

asceuding  part  of,  438 
branches  of,  441 
descending  part  of,  440 
peculiarities  of,  440 

of  branches  of,  441 
surgical  anatomy  of,  440 
transverse  portion  of,  439 
descending,  494 
thoracic,  494 
branches  of,  495 
surgical  anatomy  of,  494 
Aperture.     See  Openings,  Ori- 
fice, &c. 
Aponeurosis,  315 
of  deltoid,  377 

of  estemal  oblique,  in  ingui- 
nal region,  823 
infraspinous,  376 
of  occtpito-fron talis,  319 
pharyngeal,  721 
subscapular,  377 
supra-hyoid,  336 
Bupra-spinous,  378 
vertebral,  352 
Apophysis,  51 
Apparatus  ligameotostis  colli, 

273 
Appendages  of  eye,  691 
of  skin,  80 
of  nteruB,  817 
Appendices  epiploic^,  728, 740 
Appendix,  ensiform,  192 
of  left  auricle,  761 
of  right  auricle,  758 
vermiformis,  731 
xiphoid,  192 
Aqua  labyrlnthi,  706 
AquicductuB  cochlese,  147,  706 
Fallopii.  147,  699 
Sylvii,  698 
vestiboli,  147,  703 
Aqueous    chamber,  epithelial 
lining  of.  669 
hamor.  688 
secreting    membrane     of, 
689 


Arachnoid  membrane  of  brain, 
578 

of  cord,  573 
Arbor  vitie  of  cerebellum,  602 

uterinus,  616 
Arch  of  aorta.   See  Aorta,  arch 
of. 

cmral,  833 

femoral,  633 

nasal,  536 

palmar,  deep,  488 
saperficiat,  491 

plantar,  533 

ofpnbes,  232 

supraorbital,  140 

of  vertebra,  116 

zygomatic,  183 
Arches,  aortic  (foetal),  104 

pharyngeal,  98 
Area,  germinal,  91 
Areola  of  breast,  821 
Areolar  tissue,  38 
Arm,  arteries  of,  479 

bones  of,  207 

fascia  of,  380 

lymphatic  glands  of,  564 

lymphatics  of,  565 

muscles  of.  380 

nervcB  of,  637 

veins  of,  544 
Arnold's  ganglion,  624 

nerve,  629 
Arteria  or  Arteiiae.  See  Artery. 
ArteriiB  receptaculi,'^4 
Artery  or  Arteries — 

anastomoses  of,  436 

capillary,  436 

development  of,  103 

distribution  of,  436 

general  anatomy  of,  72 

mode  of  division  of,  436 
of  origin  of  branches  of,  436 

nerves  of,  74 

sheath  of,  73 

structnre  of,  72 

subdivision  of,  436 

systemic,  436 

vessels  of,  73 

accessory  pudic,  613 
acromial  thoracic,  482 
alar  thoracic,  482 
alveolar,  458 


'  Bit^h  Artery.  Nerre.  HdmIf,  Ltfnment,  Canal,  ta..  Is  plnced  in  th«  Index  nnder  tbe  haad  of  Artery, 
Nerve,  Uurele.  ie.;  Carotid  ■rter;,  liir  example,  being  fuand  under  Artery,  carotid;  Medi&n  nerre,  under 
Herve,  nieiliftn,  dc. 
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^^H 

^H        Arti^ry  or  Arteries— 

Artery  or  Arteries —                 1 

Artery  or  Artcrie* —           ^^H 

^^K           uuatouoiictt  magna  of  bro- 

communicating;,  aniorior,  of 

middK  51  [                    ^^H 

^H                  chikl. 

brain.  467 

liDpcrior.  503                  ^^^1 

^^H                of  fpinoriil,  &'i3 

poatthor  of  hmin,  468 

hepatic.  49!'.  746                HH 

^^M           sngnUr,  4^2 

commuaicatiDg    branch    of 

hjoid  l>rftD<.-h  of  liniruat  -H^^l 

^^H            Ulterior  anricnlar,  Ac.     Sec 

dorsalis  |^is,  ft30 

of  snpcrior  thyroid.  449         1 

^^M              Ancrr.  auriculur,  &c. 
^^H            aorta.    See  Aorta. 

of  ulnar.  493 

hypogastric,  iof(£tUB,509,467    I 

coronaha  vcntricnli.  40(j 

ilcoH:olic,  601                              1 

^^V           articular,  of  k&(-«.  &2I> 

corooary,  of  heart,  441 

iliac,  507                                      ■ 

^^H            accfadi&g  ctrrvii^ol,  475 

lufcrior,  451 

circnmfiex.  517                     H 

^^ft                phanrngcnl,  454 

left,  442 

commoD.  507                 ^^H 

^^^1            auriviilar,  uuicrior,  455 

of  nppcr  lip,  449 

i«n,  507                ^^M 

^^H                  pflcterior,  4!>-l 

of  lowtir  Up,  4-18 

ri^bu  bd't                 ^ 

^^B            axilliiry.  479 

of  corpus  caTcmONitD,  M4 

pwcnliaritiea  of,  507 

^^H                braachi'-a  of.  4fil 

crottuwterlc.  TpI" 

caracal  anatonyoCW 

^^H                pecti!ia'''tieii  of,  481 

crico- thyroid,  449 

external,  516 

^^B               earpca.  aoatomT  of,  481 
^^1           aajitos  arlicnUr  of  koee,  53A 

cystic,  &00 

deep  branch  of  nloar,  493 

Borpiral  anatomy  oC  ilT 

intental.  509 

^^H            bnsilar,  474 

cerviral,  477 

at  birth,  509 

^H            brachial.  463 

palmar  an-h,  491 

pcculiaritiea  of,  io  f<rtai. 

^^M               bntDchesof.  4B4 

temporal,  454 

509 

^^H                pvculiarilivs  vf,  494 

defvnMit,  .'.(>:> 

larfrical  anatomy  of,  510 

^^H                surf^cnl  Annlrimj-  of,  4S4 

drntn],  inferinr,  4fi7 

ilifl-larabar,  MA 

^^^^H       broDcbtnl,  4VJ,  7tJS 

superior,  4;i8 

Sn^rrior  oerebdlar,  eorooary. 

^^^^1 

descending  palatine.  458 
digital,  of  p  Hutar,  &34 

tic.  J%y<  Artery. rercbelhv. 

^^^^      of  bulb  of  arctbra.  -'in.  ma 

coronary.  Ac. 

^^V           calcancan.  intcmftl,  &33 

of  Dinar,  493 

infm-nrhitiil,  458 

^H           carotid,  443 

dorsal,  of  Ininbar,  505 

iDUominaie.  442                 ^^fl 

^^H                commoo,  443 

of  pcnU.  M4 

periittnrilicfl  of.  44S  ^^^| 

^^M                    pecuUariiies  of,  446 

(Str  aUo  A  rtrry.  dor- 

sartrical  auatomy  oC^^^I 

^^m                    surgical  nBUtomy  of,  446 

mIib. 

intorco«tal.  477.  J'J5         ^^H 

^^^^^         eiteroa],  447 

dorealia  ballacie,  &D0 

noterior,  477. 4'.)5          ^^H 

^^^^K             sorgtcal  analoBi;  of,  448 

indicia,  490 

dorsni.  495                      ^H 

^^^^P         iDtcmoI,  461 

liOKUB,  450 
pedis,  529 

superior,  477,  495         ^^H 

^^^^^             iorpcul  anatomy  of,  4G4 

internal  auditory,  calcaneaoiB 

^^L^       carpal  of  radial.  489 

branches  of,  530 

*c.    &e  ArtPiy.  aDdil(^|_^| 

^^^K            of  ulaar. 

pecoUaritics  of.  530 

calcaneaD,  &c.           _^^H 

^^^^B          poeterior  of  radial,  469 

mrgicol  aaatomy  of,  530 

interosseoua  of  nlaar.  -^^li^^H 

^^^^               of  uli)ar,  493 

p»Dis,  514 

dorsal  of  foot.  530        ^^H 

^^M            of  careniona  body.  &14, 803 

p<^cla.  490 

of  band.  489                 ^^H 

^^H            ccotralia  modioli.  705 

Bcapnle,  482 

ault-rior.  4M           ^^H 

^H                 ri-tiOK,  467.  GbB 

epigastric,  517 

posterior.  490                ■ 

^^H             cerebellar.  474 

peenliarities  of,  517 

of  nidial.  4^6              ^^J 

^^H               cerebral,  41)4.  4liT.  474 

relation  of,  to  external 

labial  iorrrior,  452            ^^^| 

^^B              corvicul  uscirDtlinfT.  47^ 

s'ya'g.  835 

lacbrymaL  464                  ^^H 

^^H                      Mijierficiitl.  476 

to  iniomftl  rinjt,  82H 

laryn^t^l.  4<A                    ^^H 

^^1             cervicis  priaci"ps,  453 

superior.  477 

inrvrior.  449                 ^^^| 

^^H                   profnndn,  477 

snpprfii  iiil,  liTl.  p'22 

sniMTior,  449                 ^^^H 

^^M              chornit).  anterior,  468 

etbtnuiital.  465 

lateriU  earral.  519            ^^H 

^^H                 posterior,  474 
^K^       ciliary,  467,  6M 

faciid,  4.'>1 

^^^H 

peculiarities  of,  4Ai1 

lalurulis  oafii.  4A2             ^^^| 

^^^K          anlerior,  467,  690 

surgtral  aontomy  of,  4^3 

tingval.  449                          ^^ 

^^^V         long,  467,  6M 

transverse,  ^b 

nrgrlcal  anatomy  of.  4iO     M 

^^^^            abort,  4J>7,  690 

femonil,  518 

loDjT  ciliarr,  407,  690         ^^^| 
thoracic',  4.s2                ^^H 

^H               eircle  of  Willi»,  474 

branches  of,  521 

^^m             circanflcx  of  arm,  482 

pectiliarifteti  of,  520 

lambar,  505                        ^^H 

^^^                   antorior,  4A2 

Barrical  aoatonr  of,  ri20 

malleolar.  529                  ^^H 

^^^^H^              poeterior,  482 

dcTO,  522 
(VontBl.  467 

externa),  529                 ^^B 

^^H         Iliac,  &18 

internal,  .'i29                        ■ 

^^^1             superBcial,  &22,  822 

gaelric,  -I9M.  .'.01 

inammarr,  islemal,  47S^^fl 

^^^m          of  tliigh,  &'i3 

of  siilenit.  .'lUO 

nia»»otenv.  4oS                ^^^| 

^^^F              external,  ft23 

gastro-ilnoilcDnlis,  r>tlO 

miuillary,  luteroat,  453  ^^H 

^H                      inti^rDal.  523 

epiploica  deslra.  5O0 

median.  47H,  492             ^^H 

^^m              cocbtear,  708 

sinistra,  501 

of  forearm.  493            ^^H 

^^M               coccjrgi^.  515 

g'loteal.  515 

of  spinal  con).  473              V 

^^K             coeliac  niis,  498 

deep,  515 

medlui>linal.  477                ^^J 

^^B              coUca  dpxtra,  M2 

inferior.  515 

posterior,  495              ^^fl 

^H                 media.  003 

soperficial.  315 

neruDgoal.   fn>m    mco^^H 

^H                 aiDifilra.  M14 

hcliL-ine.  HftS 

phat^njieol,  4M        ^^B 

^^^            conva  Berri  it i-hiadici,  S16 

Iteiimrrboiiial,  esterual.  513 

aoM.-ri<.>r.  fri>m  oanitkl.  46fl 

^^^^H                  /fi/VO/cJ,  4ie 

in/prior,  613 

inferior,  fron  uccipiul,43fl 

■m 

^^  INDEX. 

^^M 

Arttry  or  Artmen — 

Artery  or  Arlcrieii— 

Artery  or  ArtcrteB —                  ^| 

middle,  rrom  intcmal  tnnx- 

poBierior  unricular,  tarpal. 
&c.  i^t  Arlvr}',  auricular. 

Kuperficialia  Tola.  489               ^| 

ilbr^,  4:>6 
posu-rior,  from  VBrtcliral, 

saperior  cerebellar,  corona   ^H 

carpal,  &e. 

ry,  &i.    See  Artety,  cere-  ^H 

4:s 

priocvpfl  eerviciJ,  453 

iNpUar,  coronary,  &i.             ^f 

amall.  from  internal  mftxil- 

poUii;la.49() 

an  pro-orbital,  46i               ^^^^^ 

lurj.  4.'.: 

profunda  of  arm.  inrcrior,4S6 

•  renal,  6(4                     ^^^H 

ineaeolrnc,  inferior,  &03 

BUj>crior,  4i!S 

-ficapnlar,  47S               ^^^^H 

superior,  MU 

cprviciii,4T7 

mctucarpjtl,  489 

Femnris,  522 

tanaV  530                        ^^^H 

mrUtaravn,  630 

ptervjiiiid,  4.'V7 

tiini«!».                                  ^^^^^H 

mclatarMl.  &36 

ptei^'go-palatiBV,  458 

temporal,  454                  ^^^^| 

niddl*  cvrebnd,  468 

pndic,  accf«toi7, 513 

anli^rior,  454                  ^^^^^H 

SAcnt.  &D6 

flxtema],  621 

deep.  457                        ^^^^| 
Diiddte,  455                    ^^^^| 

masQulo-pbrenic,  477 

d«pp.  623 

myto-hyoid,  4^7 

inferior,  532 

p4)«terior.  465                        ^H 

DUHIVI,  A59 

BupvrSctal,  533 

surgical  anatomy  of.  45(     ^M 

of  ophthnlinic.  467 

snpnrior.  623 

thoracic,  acromiaJ.  462            ^H 

gf  M'ptatn.  4.VJ 

inlvraal,  513 

alar.  482                              ^1 

tinlrif'nt  nf  femur,  M7 

pccaliaritVM  of.  613 

aorta,  494                              ^H 

Gbula,  63:! 

in  female,  611 

lonfi.  4!-2                                ^H 

bnincnu.  486 

piilninnnry,  534.  7Wi 

auprrior.  4RI                       ^H 

radins,  492 

pyloric,  inferior,  4!>9 

thTroid.  inferior,  476         ^^^H 

■^K  tibia.  a:i3 
■IIP  uluB.  492 

of  hepatic,  49!) 

middle.  445                ^^^M 

radial,  4b7 

superior.  448             '^R^H 

obtumtor.  Sll 

broDcbes  of.  489 

Bnrgica)  anatomy  of,  449^H 

exteTDil,  r>l3 

peculiarities  of,  488 

axis,  476                              ^M 

InUrniiil.  fil'i 

Riirg-ical  anatomy  of,  489 

tibial,  anterior,  537                 ^H 

peeuIiftriU«fl  of,  513 

rndialis  indicia,  41K} 

brancbes  of,  f<29               ^H 

rrklioDfl  of,  in  hernia,  B36 

raoioe,  4.'>0 

pecnliariltea  of.  528          ^H 

occipital,  '\'>3 

recurrent  intcroSBeouft,  493 

sargical  anaiouy  of,  62S 
poetcnor,  530                      ^^ 

<r90uhiif;cal,  4'tr>,  4&& 
ophtlwlinic,  464 

radinl,  4b9 

tibiiil.  539 

braocbes  of,  531               ^H 

orbital.  456 

ulaar,  anterior.  493 

pcculiarilic*  of,  530         ^^ 

ovarian.  505 

poaterior,  492 
rcna .  504,  792 

evrgital  UDalomy of. 530 

palutiDc,  iuc«nding.  4M 

rccurrcBl.  529                      ^J 

descendiDft.  458 

e&cra  Lucdia,  606 

tonsillar,  4.'i?,  475                      ^M 

inrerior,  4.'jl 

Bacral,  Intorol.  615 

transverse  of  baailar,  471        ^M 

of  phtiryn^pnl,  458 

middle,  606 

fiunal,  455                              H 

poatoriur.  4  JH 
punmr  art-h.  dtep.  468 

Bvapular.  pustorior,  47A 

trunsrersulie  colli.  476             ^H 

Bciatic,  514 

tymi>iiQio,fn>m  jaternalcarty  ^H 

EUpcrQcial,  491 

ebon  ciliary.  467,  690 

Ud,  4i;4                               ■ 

iniiTDAsox.  490 

sigmoid.  5ii4 

from    inlenial    maxiUarr,  ^H 

palptbraJ.  466 

DpcrmuUc.  ,'^04.  80S 

■ 

pwicrculic,  501 

iiphcno-jialDlitir,  45ft 

nlodr.  490                                  ^M 

paDcrejiticsi  ma^ie,  !>01 

Bpiual,  aDlerior.  473 

l>raai.'beB  of.  493              ^H 

parvie,  501 

fniin  intorcoatJLl,  495 

peciiliaritie*  of,  491          ^^ 

pBDcrwitlco-dnodcDttliB.  AGO 

in  loins,  514 

relations  of.  in  foreom. 

inferior,  5IU 

in  m-ck.  473 

490                              ^ 

pcrfoTKtiog  nrteriea,  490 

in  thorax.  495 

in  band.  491                 ■ 

from     nummary    artery, 

latiTRLl,  47J 

in  wriai,  491                   ^^ 

477 

frnm  lumbar,  505 

snrgical  onaiiimy.  nr492 

from  plantar,  534 

me  (i  inn,  474 

recnrrenl.  anienor,  4y2         ^J 

from  profunda.  523 

poHt«rior,  473 
from  Tertebral.  472 

po5tcrior.  492                    ^^ 

inferior,  b'i'i 

nmbilicul  in  ftelnn.  7C7            ^H 

middle.  ?i23 

splenic,  500.  754 

botr  obliterated,  767            ^H 

»uperior.  523 

stemo-ma«loid.  449 

uterine,  511                            ^H 

pericardiac.  47".  49ft 

■tylo-mastoid.  454 

vaginal.  Ml                               ^H 

pvriiii^al,  Huperficial,  513 

subclaviM),  4(% 

vasa  aberruntia  of  arm,  46$    ^H 

transverse.  513 

branehcs  of.  473 

brevia,  501                             ^H 

ptTDoeul.  5i32 

fintt  part  of  left,  4«9 

intestioi  Ivnuif,  501            ^H 

anterior.  532 

lel^469 

vertol>ral.  473                    ^^^^^ 

p1iarTD)tea  ascendeikS,  454 

peculiarities  of,  470 

vesical,  inferior,  &1L        ^^^^H 

phrcliic,  505 

right,  468 

^^^H 

pluutur  exteraol,  533 

second  uortion  of.  470 
Bnrgica  anatomy  of.  470 

Buperior,  510                 ^^^^^| 

inlcmfii.  533 

p>oplit«al.  .'i24 

third  portion  of,  470 

4.')A                        ^^^H 

bninchca  of.  526 

0ni>UnKuiil,  450 

Arlhrodta.                                ^^^H 

H          pecniiuritie»  of,  525 

su^tiiajiillury.  452 

Artie  ulattons,  2t.f)                ^^^^M 

^^^  eargical  anatomy  of,  625 

sahmental,  4.'>2 

acromitM-liivJcnlar,  38S     ^^^^| 

^^^ 

Bubitvapular,  482 

aukk,  3U7                         ^^^H 

^^^^^^^^^^^^^^^^^^^^^^H 

^^^^^^^^^^^^^^^^^^^^^^^^1 

^B                    ^^^^V 

'        IN&EX. 

^^M 

^^1        ArtieulutioaB — 

Auricle  oflMairt — 

Bone—         ^^^^^^^^^H 

^H              utIn.axoi(l.269 

opeoinfTS  in,  758 — 763 

crowih  of.  &1  ^^H 
HftVcrsiaD  cansia  of,  46 

^^B            calcanvo-ustraf'&Ioid,  309 

right.  7r)8 

^H                   ^-ulioiO,  310 

septum  of,  7fi9.  763 

ay  stems  of,  47 

^H                   -M»pkuid,31l} 

itinuj  of.  7^8.  761 

spaces  of.  47 

^H           wrpal,  294 

valvea  in,  7.^9,  7i>3 

inurgaoic  roa»titiieiit  oC  48 

^^V           carpo-mcucarpa].  2dG 

Azee  of  pelvis,  236 

liLCDoeof,  46 

^^H           clawilication  or,  2GI 

Axilla,  478 

lutnellH'  of,  46 

^^M          cocc}^ciil,  28:1 

diasvctiun  of.  372 

lymphatira  of,  4C 

^^1            costo^lavicuUr,  286 

•urgical  aualomy  of,  478 

marrow  of,  4^ 

^^^^            -etenkal,  278 

AxtE.  119 

inedallaiy  rannl  of,  43 

^^^^^b            •transroix;,  211 

(Iev«lopineiit  of,  125 

memtirone  of,  45 

^^^^y            .rertflbrul,  'i  tfi 

rer«bro-«pinnl,  &72 

microscopic  stractDre  of.  47 
nervos  of.  46 

^           elbow.  2((9 

ca-lidc.  4*JR 

^^^          Temorchtihial,  301 

thyroid,  475 

number  of,  115 

^^^K     or  foot.  307 

Axis-fiylioder  of 'nerve  tube*, 

orgaaic  cou»tilo«nl  nl^  48 

^^^B    bua,  29& 

69 

ossification  of.  49 

^^^     hip,  293 

ossific  ceotrro.  nmnlier  of.  SI 

^^m           imntovi'.Hf,  2&'2 

Batk,  initscl«i  of.  347 

periostenm  of.  45 

^H            knee.  301 

Ball  and  socket  joint,    Srt  13o- 

spongy  Itssov  of.  45 

^^B            larynx.  769 

arthrftdia. 

etmctarc  nf.  45 

^^B           lower  cAiremily,  209 
^^1            metacarpal. 'JO  > 

Bartboliuv.  dutt  of,  731 

vesiebi  of,  46                     ^_ 

jrlftod  of.  812 

^^H 

^^M            metovRrpo-ptalaDfreal,  'lOH 

DatibiD.  Yftlvu  uf,  737 

BStragslns,  253                  ^^H 

^^M           metetarsal.sr^ 

H««le'a  rescarchea  on  the  liver. 

ailBJ>.  1 18                          ^H 

^^H           nietfttarBo-pbalaogcal,  -313 

748 

^^M 

^H         mixed,  ;i62 

on  motor■ne^v^1..^9 

cateaneam.  249                 ^^H 

^H           movable.  2C2 

B««BIUS  and  Uoaibard,  tablo  of 

carpal.  319                           ^^H 

^^H           movcmoDl»  ot.  ^fA 

dovclopmeflt,  112 
Gicnniid  if  otb,  712 
Bladder,  795 

clitvide,  199                      ^^M 

^^M           occipiCu-utloid,  2il 

coccyx,  130  ^^H 
cranial,  134                         ^^ 

^H                    -«xoiit.  2:3 

^H            of  pelvis.  281 

arteries  of,  79B 

cuboid,  251                                 1 

^H               irilb  BplDC.  2dO 

base  of.  796 

cuneiform  of  carpus,  121         1 

^H           phalaoBOB.  29t!,  313 
^H           pubic.  2^3 

body  of,  "Wi 
corvii  of.  7W 

oftarvos.  254  I 
ear,  700                           ^^B 

^^m            radio-carpsl.  294 

fomnle,  relations  of,  S13 

ethmoid.  154                     ^^^| 

^^B                •olaar,  inrerior,  291 

fuudus  of,  79(i 

facial,  158                           ^^B 

^H                     middle,  'Jt>l 

interior  of.  797 

frmar.  237                           ^^H 

^^H                        Guperior.  l^HO 

ligamenta  0^  796 

fibula.  247                           ^H 

^^B           ERcro-coccy^val,  2^ 

lyinphatics  of,  fiC9,  79S 
neck  of.  796 

^^B 

^^^^             -iliac.  281 

frontal,  140                       ^B 

^^^K           -tciatic. 

nerves  of.  799 

hand,                                    ^^B 

^^^K           -vertebral.  2^0 

shape,  posilioo,  and  relations 

bamerMs.  307                    ^^H 

^          Kapnlo-cUvienlar,  286 
^m             -boneriLl  288 

of,  79S 

hvoid,  189                         ^^H 

stnictare  of,  797 

Uium,  328                          ^H 

^H           BhoDldcr,  268 

summit  of,  7*>0 

JnouN,                                 ^^H 

^^B           of  spioe  Willi  craaium.  2'1 

eur^ical  auatouiy  of.  79C 

innominute,  227                 ^^H 

^^B            ttemo-clavionbit-,  28^ 

trigone' of,  798 

it'-biiiin.  2:^0                      ^^H 

^^B            oratcruaoi,  280 

ovuU  of.  798 

l^it'lirjinul.  163                    ^^H 

^H             tarsal,  309 

vHofl  of.  798 

lrj>»iT  bchrymnl.  164         ^^H 

^^B           tareo-mvUtarBa],  312 

Hliiatodennic  membraao.  90 

liucruot,  1(<9                       ^^B 

^^H           icmpMio-muxillnrj'.  273 

Hluod,  i-ircolatiou  of,  ID  adnlt. 

musonin,  223  ^^^B 
malar,  164                           ^^H 

^^B            Ubio-Qbubr.  inferior,  303 

757 

^H               middle,  ^o.^ 

io  ftetiis.  7G5 

malleus.  "00                      ^^W 

^^B                superior,  304 

corpnarlee.  33 

maxillary,  inferior,  17U           ■ 

^H            rf  Ibe  truolc.  'ito 

Body  of  tooth.  7U 
01  vertebra,  U7 

sopcriiir,  t.'itl                  ^^^B 

^^H            orivrnpaoii^  liourg,  701 

■letaearpal.  224                ^^H 

^^H            oFuppcr  i-xlri.'niily.  SHfi 

Boai>,  animal  cooslitaent  of,  39 

metatarsal,  256                  ^^H 

^^B           or  vertebral  ci>]unD.2tirp 

niwphvses  of.  63 

aantl.  158                         ^H 

^H            wnat,  294 

urticnfar  lamella  of,  2(iO 

navicninr.  319,  2M           ^^H 

^H        ABtragolwi,  253 

conulicuU  of,  4A 

orcipilal.  134                    ^^H 

^M      Atiu.  lie 

caovellous  tjjsae  of.  45 

orbicnbu-,  701                   ^^H 

^^B           deTplopmciit  of.  135 

cellft,  48 

palate.  ir>fi                    ^^H 

^^fl        Atrabiliurj  c»ptialeB.  794 
^H        Aaricic  oteu.  61M 

cbemical  aDalysis  of,  49 

jmrietnl,  138                     ^^B 

compact  ti88ue  of,  4A 

palolla,  242                          ^V 

^^B                    carlila^  of,  699 

derelopmenl  of,  49 

pelvic.  2:14                                 ■ 

^^^^H              ligftincotA  of,  696 

diplo«  of.  1L& 

pbftlasgfs  of  foot.  257             1 

^^^^H             etrncture  of.  690 

earthy  coaetitucnt  of,  48 

of  hand,  3M                        fl 

^^^^          of  heikrt,  158,  761 

eminences  anddoprcsatonsof, 

pifiirorm.  231                       ^^H 

^^B                  appeiKlLi  of,  761 

jlti 

pui>:u.                        ^^M 

^^^_^           /e/i.  761 

epipb^BCB  of,  53 

radius,  217                         ^^H 

INDEX. 
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Bone — 

ribH.  194 

sacrum.  126 

scaphoid  of  carpus,  219 
or  tarsus,  254 

scapula,  202 

semilunar,  220 

sesamoid,  259 

sphenoid.  149 

sphenoidal  spongy,  153 

stapes,  701 

sternum,  190 

tarsal,  249 

temporal.  143 

tibia,  243 

trapezium,  221 

trapezoid,  223 

triquetral,  157 

turbinated,  iorerior,  1£8 
middle,  155 
Bnperior,  155 

tympanic,  697 

nlna,  212 

nocirorm,  224 

vertebra  dentata,  119 
prominena,  120 

Tertebrae,  cervical,  117 
coccygeal,  130 
dorsal,  121 
lumbar,  123 
sacral,  126 

vomer,  169 

Wormian,  157 
Dowman  on  structure  of  kid- 
ney, 793 
Brachia  of  optic  lobes,  598 
Brain,  57.  579.     iSee  also  Cere- 
brum. 

arachnoid  of,  578 

base  of,  587 

development  of,  99 

dura  mater  of.  576 

interior  of,  590 

lateral  ventricles  of,  593 

lobes  of.  587 

membranes  of,  576 

Bubdivision  into  parts,  579 

upper  surface  of,  585 

weight  of,  580 
Breasts,  820 
Bronchi,  778 

modo  of  subdivision  in  lung, 
785 

septum  of,  778 

structure   of,   in   lobules   of 
lung,  785 
BniDoer's  glands,  735 
Hubonocele,  829 
Bulb,  artery  of,  513,  845 

of  corpus  caveruosum.  803 

of  corpus  spongiosum,  803 

olfactory,  606 
Bnlbi  vestibnli,  812 
Bnlbsof  fornix.  595 
Burns,  ligament  of,  833 
BurssB  mucosa,  261 

of  ham. 524 

of  shonlder.  289 

synovial,  261 
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Calamus  scriptorins,  582 
Calcaneum,  249 
Calyces  of  kidney.  792 
Callender  on  hernia,  633 
Canal  or  Canals — 

accessory  palatine,  166 

alimentarv,  709 

anterior  dental,  160 
palatine,  162 

for  Arnold's  nerve,  148 

auditory,  697 

carotid,  146 

central  of  modiolus.  705 

for  chorda  tympani,  145,  703 

of  cochlea,  705 

crural,  835 

dental,  anterior,  161 
inferior,  172 
posterior,  160 

ethmoidal,  anterior,  142 

femoral,  835 

Haversian,  of  bone,  46 

incisive,  181 

infraorbital,  159 

inguinal,  826 

for  Jacobson's  nerve,  147 

lachrymal,  160,  694 

malar,  165 

nasal,  158 

naso-palatine,  159 

ofNuck,  810,  820 

palatine,  accessory,  165 
anterior,  162 
posterior.  167 

of  PeUt,  690 

portal,  743 

pterygoid,  152 

pterygo-palatine,  151 

sacral,  129 

spermatic,  826 

of  spinal  cord,  64 

spiral,  of  cochlea,  705 
of  modiolus,  705 

semicircular,  704.    See  Semi- 
circular canals. 

for  tensor  tympani,  146,  699 

vertebral,  133 

Vidian,  153 

of  Wirsung,  750 
Canalicnliof  bone,  4C 

of  eyelids,  694 
Canahs  spiralis  modioli,  705 
Canthi  of  eyelids,  691 
Capillaries,  74 

pulmonary.  786 
Capsule  of  Glisson,  727 

of  lens,  689 
in  foetus,  101.  689 

of  Malpighian  bodies  of  kid- 
ney, 790 

supra-renal,  793 
Caput  comn  posterins,  63 

gallinaginis,  798 
Carpus,  219 

srticnlations  of,  294 

development  of.  226 
Cartilage  or  Cartilages,  41 

articular,  42 

arytenoid.  770 

of  auricle,  695 


Cartilage  or  Cartilages — 

of  bronchi,  779 

{ells  of,  42 

circumferential,  43 

connecting,  43 

costal,  42.  198 

cricoid,  7iO 

cuneiform,  771 

of  ear,  694 

ensiform,  192 

of  epiglottis,  771 

fibro-,43.  <See  Fibro-cartilaga 

hyaline,  42 

interarticular.  44 

intercellular  substance  of,  43 

intea>sseoas,  44 

of  knee,  303 

of  larynz,  769 

of  nose,  678 

of  pinna,  60S 

of  Santorini.  771 

palpebral,  601 

permanent,  43 

reticular,  44 

semilunar  of  knee,  303 

of  septum  of  nose,  678 

sesamoid,  259 

spongy,  44 

stratiform,  45 

structure  of,  43 

tarsal,  691 

temporary,  41,  4^ 

thyroid,  769 

of  trachea,  778 

of  Wrisberg,  771 

xiphoid,  1 92 

yellow,  44 
Cartilago  triticea,  771 
Caruncle,  lachrymal,  692 
Camacnla  lacrymalis,  692 

mammillaris,  606 
Carunculte  myrtiformes,  812 
Casserian  ganglion,  616 
Canda  equina,  574.  655 
Cava,  vena.    See  Vena  cava. 
Cavernous  body,  554 

artery  of,  514.  803 
Cavitiesof  reserve  of  teeth,  716 
Cavity,  cotyloid,  232 

digital  of  fifth  ventricle,  592 
of  lateral  ventricle,  592 

glenoid,  205 

of  pelvis,  234 

sigmoid,  214,  218 
Cells  of  bone,  47 

ethmoidal,  155 

hepatic,  745 

mastoid,  145,  699 
Cement  of  teeth.  714 

formation  of,  714 
Centrum  ovale  roajus,  590 

minus,  590 
Cer«beUi  incisura  anterior,  COO 

posterior.  COO 
Cerebellum,  580.  600 

corpus  dentatum  of,  602 

ganglion  of,  602 

faemispheres  of,  601 

laminie  of,  602 

lobes  of,  601 

lobulns  centralis,  601 


^p                    ^^^^^ 

^        INDEX. 

^^H 

^^m        Ori>>M'1lDni — 

Cloncftl  carity.  110 

Cord—                               ^^H 

^^H             aeiliaD  lobo  of.  001 

Coccyx,  130 

BpiDol.    See  SpEsAl  Corl.:^^^! 

^^B            pedanckB  of.  fiOi 

arUcnlatioD*  of.  131 

umbilical.  96                       ^^^H 

^^M           stroutitrcDr,  COi 

BtUcbnuiQt  of  nuisclcA  to, 

Corda.  vocal.  773,  774         ^^^| 

^H            ToUc;  of,  CUL 

ISt 

CoriuDi.  674                              ^^H 

^^P            TeDtriclBoF,  603 

eorouft  of.  131 

Cornea,  6S2                                  H 

^^■^             *i'ight  or,  600 

clo*plopia«tit  t>t,  131 

arteries  and  nerreii  of  6.^        ■ 

■               Cerebrum,  579 

Coclile*,  704 

olaitie  lamino!  of.  6(>2                1 

^^_              base  or.  bbl 

artorin*  of,  70'« 

proper  Bttb<taD<:«  of,  6)!2           fl 

^^B            commtBsun's  or.  507 

ci-Dtml  asifi  of,  705 

structure  of,  6r:^                       H 

^^H            co&volntioas  of,  58b 

capuU  of,  705 

Cornicola  larysgi*.  771           ^^^| 

^^H           enira  of,  589 

denticalnle  lamina  nf.  706 

Cornu  AmmoniH,  594            ^^^| 

^H            6brea  of,  599 

hnmuUrprocPss  of.  706 

Coroua  ofcoct-jTZ,  130           ^^^H 

^^H           Ofsurea  of.  j))7 

infiinilihiilum  of.  'Mli 

uffayoJdbonc,  189            ^^H 

^^H            general  arran|i«mpDtof,  590 

laniioa  spiraliv  of.  705 

of  sacrum.  129                  ^^^| 

^^H            Bem)9ph4^r«a  of,  .'•99 

memhmnnm  Boae  of.  706 

of  tb^roid  cartikso,  769          H 

mocjiolue  of.  705 

Cor^ms  glaiidia,  801                        H 

^^M           interior  uf  .1£N) 

DPrroa  of,  708 

nuliala,  599                                  H 

^^H            kbia  of.  501) 

osseous  zone  of,  706 

Corpora  albicautia,  56f                ^| 

^^H           lobea  of,  5ti7 

Bcala  trmpani  of,  706 
veBtu>a  i  of.  706 

Arantii,  7C1,  763                ^^^f 

^^1            pednucK-s  of.  569 

CBvemona  clitoridU,  8U    ^^^| 

^^H            fitnictore  of,  &00 

•pirol  canal  of,  705 

penis.  802                        -^^H 

^H            tuici  of.  586 

VWBB  of,  708 

croru  of.  802                ^^H 

^^M           nii()«r  !<nrrAc«  of.  587 

CoUea's  fractnrc,  401 

re&iculata,  &99                  ^^H 
lulca,  819                          ^^H 

^^H           npp<.T  HurfiKO  of.  5t^5 

Colon,  738 

^^m           Tcntriclrs  of.  yj'i.  M)9 

Bscendini;,  738 

falee,  81 B                    ^^H 

^^m         Cervix  coma  posterios,  63 

dMcoading,  738 

olivariajfrSS                      ^^H 
pyranudalia,  SfiS               ^^^f 

^V            titf-ri.  »i!> 

Bi|{inoid  R«xare  of,  738 

W              ChstDbcrs  of  eve,  GeS 

tmnsTorae,  738 

quadrigemina,  G9S             ^^^| 

1               Chccka,  BiruL'iiiif  of,  710 

Columella  cochlvK,  705 

rostiformia.  683                  ^^^| 

1               fhost,  moGcles  of  front  of,  872 

Column,  poalcrior  vcxicsbir  of 

striata.  590.  593                ^^H 

L                  nmaclcs  at  side  of,  3',i> 

■  piaal  cnrd,  63 

Tcitu  of.  Ml                  ^^H 

^^K         Chiuma  or  optio  comauBsnrc, 

Colnnnm  f Amen  of  luft  ventri- 

Corpus cuUosum.  5B6.  SSQ    ^^^| 

^H               508. 6U7 

cle.  763 

coDVolnliou  of,  5:36         ^^^H 

^H         Chorda  doradU.  91.  »• 

of  right  Yonfriole.  761 

genu  of.  S'Jl                     ^^H 

^H            tyinnam,6I2, 708 

^^1        Cbor&  trodincffi  oCtoft  tcd< 

paptUarca.  761.  763 

peduncles  oC  587.391           H 

Culurons    of   ubdomiDNl    rin^, 

Tcnirirlc  of,  590                    H 

^^M                    triolo.  76^ 

824 

caverDOBum.      St*   Car|Kira    H 

^^V                of  li^bt.  Tfil 

of  medulla  oMal)a:Kt]^  582 

cavcrnoaa.                         ^| 

^^H           vocnics,  773,  774 

of  Hpinal  c-nrd.  575 

deutuluu  of  cerelMDva.  Ml  H 

^H           'WillMil,  M2 

of  vitgioR,  l^l-l 

of  olivory  bod;,  OHt              H 

^H          Oborotd  cout  oTtyc,  <iH5 

Commisiiara  brevia  of  cerebel- 

fimbriatutn, 593 — 595                H 

^^K             pluas  of  foarLh    Teotriclc, 

lum,  001 

lli;.-hm(>naDiUB,  807            ^^^| 

^H                    603 

■Implex  of  eerebelliim,  601 

lulvum,819                       I^^H 

^^F                of  Ultra]  vealmle,  593 

Commissuro  of  fioccniiiii.  601 

epoucioanm.  802                ^^^| 
A'X  also  Curpura.                ^^^H 

f                      oflhird  vootride,  597 

optic.  .'^88.  607 

fc               Chyle,  37 

Commissnrea  of  bnuo,aDlcrJor, 

CorpUBclrii.  blood,  33            ^^^H 

Halpifibiaa,  ofkidoejr,  7S1      V 

of  Apleen,  753                          H 

^^K         Ch)^U  tvci-ptaculum,  .560 

597 

^^P           ('i)tii  t>r  evrliuibvi*,  69*2 

middle,  507 

^^           Circle  of  M'illis.  ■l7.^ 

posterior,  576 

Paciuian,  98                                H 

L                Cin^uIiLtioii  of  Muod  in  adnlu. 

soft,  597 

Liciile,  68, 80                            ■ 

^^^ 

of  fpioal  cord,  gruy,  576 
vWiXa.  576 

CoinnniaB,  oem  of,  C21              H 

^^M            in  fwtnt.  765 

Covvrin^  orbvmia.     S^  llfr-  H 

^^H          CirnimdiirtioD.  265 

Cooariom.  59B 

oia.                                    H 

^^P          (.'isUni  fif  l*ecf|iiet.  5C0 

CoDcka.  695 

of  te«Us.     Srt  TeetiB.                ■ 

^^M        Clarke,  r.ockliiirt.rej>nLr«liMoa 

CoDdytes  of  f^mnr,  &c.     &¥ 
Fvniur,  Ac. 

(.'owpcr";!  ptand«.  N>l.  Ki5  ^^fl 

^^H                 bmin  bd<1  Hpiuul  cord,  61. 

t'niiiiBl  DerrcK.    ii^i^  N'emi^^^H 

^H 

C<^ni  vaacalosi.  807 

Cranium,    t^r  8kaU.         ^^^^| 

^^B             on  cruiiil  oerves,  631 

CunjaacUva.  692 

Crest,  frontal.  140                   ^^H 

^H        CUvit'lo.  \'rj 

palpebral  foldii  of,  693 

iltam.  229                      ^^H 

^^H             aril  (.'Illations  of.  201 

ConuB  ■rt<rfocuB,  760 

DBKal.  158                            ^^^1 

^^M            kttichmcnta  of  muscles  to, 

CcDvolution  of  -corptui    eollo- 

occipital.  134                      ^^^1 

^M 

BUUl,  fil^G 

internal.  136                   ^^^H 

^^m            derolopraent  of.  2t)l 

of  longitudinal  fiaanre,  586 

of  pnb(-«.  232                      ^^^H 

^^H            fracturv  of     .^y-c  Fncluro. 

Bupta-orbilal.  586 

of  ijhia.  245                          ^^H 

^^M           TMtciiUarltks  of,  201 
^H         aiU'rlj,  812 

CoDvoluUontof  certfbnim,  eor- 

tnrlttDflled,  of  palatit,  Ifi^        ■ 

Ucnl  Bnbetaone  of,  S84 

of  superior  naxUlarT.  162  ■ 

CriHta  fralU,  154                              ■ 

^^P            fnroflm  of,  B12 

slTnctnreor,  6L,  5B5 

^^m             IviiipbulRD  of,  M6 

white  mutter  of,  584 

ilii.  2-.'9                                        ■ 

^^M                 mtlsrlrij  of.  h12.  H44 

Cord,  xpi-rmatic  i&e Bpematic 

pul'iH.  232                                  ^1 

^^H             /'nyj/tv  vA  f/J 

cord. 

Ciunii  of  louth,  711              ^^H 

INDEX. 
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Crura  cerebolli,  602 

cerebri,  588.  689 

of  clitoris,  812 

of  corpora  caTemosa,  802 

of  dittphragim,  369 

of  fornix,  fi95 
Cms  penis,  802 
Crnsta  petrosa  of  teetb,  713 
CrypU  of  LieberkUhn,  735 
Crystalline  lens.  See  Lens,  ciys- 

talline. 
Cuboid  bone,  251 
Cnneiform  bone  of  foot,  254 
of  band, 221 

eztemal,  255 

internal,  254 

middle  255 
Cupola  of  cochlea,  705 
Curling  on  testes,  810 
Curratnres  of  epinc,  132 
Cutaneous  nerves.  See  Nerres, 

cutaneous. 
Cuticle,  79 
Cutis  Tera,  76 

Dartos,  804 
Deciduous  teeth.  713 
Dens  sapieDtiffi,  712 
Dentine,  713 

chemical  compoaitioa  of,  713 

formation  of,  713 
Derma  or  true  skin,  78 
Development  of  atlas,  axis,  Ac. 
See   Atlas,  axis,  &a.,  de- 
velopment of. 
Diaphragm,  369 

aortic  opening  of,  370 

lymphatics  of,  571 
Diaphysis,  51 
Diartbroais,  262 

rotatorius,  263 
Digestion;  organs  of,  709 
DiploS,  115 

veiuB  of,  540 
Discus  proligema,  819 
Dissection  of  muscles,  regions, 
hernia,  &c.    See  Muscles, 
Begions,  Hernia,  Jtc. 
Duct  or  Ducts — 

aberrant,  of  testis,  808 

of  BarthoUne,  721 

biliary,  746 

common  choledoch,  748 

of  Cowper's  gland,  801 

cystic,  (48 

ejacalatory,  809 

galactopboroua,  821 

hepatic,  746,  747 

of  kidney,  793 

lactiferous,  821 

of  liver,  746 

lymphatic,  right,  661 

nasal,  694 

of  pancreas,  750 

parotid,  720 

seminal,  609 

Steno's,  720 

thoracic,  560 

Wharlcn'B.  720 
Dnclless  gluiula.     See  Spleen, 
Thyroid,  Ac. 


Ductus  arteriosus,  765 

how  obliterated  in  fmtus, 
768 
commnnis  choledocbns,  748 
pancreaticns  minor,  750 
Itiviniani,  721 
venoans,  767 
how  obliterated,  768 
Dnodenum,  732 

vessels  and  nerves  of,  734 
Dura  mater  of  brain,  576 
arteries  of,  677 
nerves  of,  677 
processes  of,  677 
veins  of,  577 
of  cord,  672 

Ear,  694 

anditory  canal,  697 

auricle  of.  694 

cochlea,  705 

development  of,  102 

external,  694 

helix  of,  695 

internal,  703 

kbyrintb,  703 
membranous,  706 

middle,  698 

mnsclea  of,  319,  696,  702 

oesicnla  of,  701 

pinna,  694 

aemicircular  canals,  704 

tympanum,   698.      See   also 
Tympanum. 

vestibule.  703 
Ecker  on  supra-renal  capsnlea, 

794 
Ejaculatory  ducts,  809 
Elbow,  bend  of,  484 

joint,  289 

vessels  and  nervea  of,  291 
Embryo,  human,  89 

growth  of,  96 
Eminence  of  aquaaductus  Fal- 
lopii,  699 

canine,  159 

frontal,  140 

ilio-pectineal,  234 

jugular,  134 

nasal,  143 

parietal,  136 
Eminentia  articularis,  143 

collateralis,  593.  594 
Enamel  of  teeth.  714 

formation  of.  714 

membrane,  714 

rods,  714 
Enarthrosis.  263 
h][idocar(ltum,  763 
Kndolymph.  'U7 
Kpi<lermis.  60 

development  and  growth  of, 
81 
Epididymis.  806 
Kpiglotlis,  771 
Epiphyses,  51 

separation  of,  53 
Erectile    tissae,   atrnctnre    of, 
803 

of  penis,  803 

of  vulva,  612 


Ethmoid  bone,  154 
articnlations  of,  156 
cribriform  plate  of,  154 
development  of,  166 
lateral  masses  of,  154, 155 
perpendicular  plate  of,  165 
OS  planum  of,  155 
unciform  process  of,  155 
Eye,  680 

appendages  of,  691 
arteries  of,  690 
chambers  of,  688 
ciliary  ligament,  686 

muscle,  686 

processes,  684 
humors  of,  688 

aqueous,  686 

crystalline  lens,  669 

vitreous,  689 
membrana  punillaris,  666 
membranes  of^  661 

choroid.  683 

conjunctiva,  692 

cornea,  682 

hyaloid,  669 

iris,  686 

Jacob's,  667 

retina,  666 

sclerotic,  681 
pupil  of,  685 
tunics  of,  681 
uvea  of,  688 
vessels  of  globe  of,  690 
Eyeball,  680 
muscles  of,  321 
nerves  of,  691 
tunics  air  681 
vessels  of,  690 
Eyebrows,  691 
Eyelashes,  691 
Eyelids,  691 
cartilages  of,  691 
Ueibomian  glands  of,  692 
muscles  of,  320,  691 
tarsal  ligament  of,  692 
Eye-teeth,  712 

Pace,  184 

arteries  of,  451 

bones  of.  134,  158 

lymphatics  of,  561 

muscles  of,  316 

nerves  of,  610 

veins  of,  536 
Fallopian  tubes,  817 

fimbriated  extremity  of,  818 

lymphatics  of,  569 

nerves  of,  818 

vessels  of,  818 
Palx  cerebelli,  578 

cerebri,  576 
Fangs  of  teeth,  711 
Fascia  or  Fascia,  315 

anal.  850 

aponeurotic,  315 

of  Brm,  380 

cervical,  deep,  332 
superficial,  331 

costo-coracoid,  374 

af  oranial  region,  317 

cremasteric,  804,  826 


^m                    ^^^^^ 

'        IXDEX.               ^ 

^^M 

^H         Fuaclii  or  Fucis^— 

Female  Omai  of  tjeaeratioo — 
vagins,  814 

"Pman— 

^^1             cribriforiD,  tj3L 

tnuisverw,  of  ccrvlmm,  S9.t 

^H             deep.  315 

Teiitibnif.  813 

onivrr.743 

^H             doatuta,  595 

Femoral  hcmia.    Set  Hornu, 

nmbilicaJ.  of  liver.  743 

^H            doranl.  or  root,  428 

femoral. 

for  Ti^na  cava,  743 

^^H             fibrn-nivolar,  315 

Femar,  237 

Floccalns,  6ni 

^H             Of  foot.  'M^ 

Bnipiilationn  of,  242 

FcbIhs,  cirmlfttlon  In,  IfA 

^^M            of  foreBrm.  383 

atlacbm«Dt   of   noiiclvs   to, 

Eustacbiaa  ralve  in.  765 

^H             ofhanO.  31>3 

242 

foramen  ovale  io.  76S 

^H                      4n3 

d«Tc1cipmtDt  of.  242 

liver  of,  dislribHtion  of  VN- 

^^M           inrtiDiiibtiliform.  B27 

fracture  of.  432 

ie\i  in.  757 

^^H             of  insuiuiU  regioa.  633 

Btrqclure  of.  241 

ovaries  in.  109 

^^1             inicrcaluinnur.  3$1,  B04,  824 

F«DCstra  ovalis.  6»8,  704 

ptcnliarilies  of  Taacnlar  t*v 

^^1            intercostal,  360 

rotattda,  698,  703 

tcQ)  in.  765 

^^B             Intormiiscnlar,  of  artn,  380 

Fcrrcin,  pwiimidd  of,  792 
tubes  of,  791 

relics  in  heart  of.  7r.9 

^^B                 of  foMt,  436 

Folds,    Brrteno  -  cpttrlottMkaa. 

^^H                 of  tbiKh.  405 

FibrE  arciformes.  581 

771 

^^H            ischio-rcctoL  &&0 

Iransvcrsii?,  ti03 

genital.  109 

^H             ]«ts.  405,  t^32 

Fibre  cells,  mnficalar,  55 

ftcto-olcriop,  fllB 

^^M               fiidronn  proccts  of,  ^32 

Fibrin  of  mu»clc.  315 

rc<:lo-vcsical.  T96                ^^^B 

^^m                 iliac  portion  of.  40fi 

Fibro.carl  iltt^,  43 

vnico^tcrinp,  Hlfi             ^^^B 

^^B                ntibic  portion  of.  406 
^H            of  leg,  41 B 

acromio-clavicaW.  2Sl> 

Pollit-loofbair,  f^                ^^B 

circumferential,  44 

Pollirlos,  d<>Dtta,  716             ^^H 

^^1             lufflbar.  363 

conncctinfT,  44 

gadUic,                             ^^H 

^^H             lumboTQin,  3G3 

interarticular.    Sr^  Intfirarti- 

Mbacp<iua,  B3                      ^^^B 

^H             Ofu^ck.  331 

calar  &bro-rartil«ge. 

Fooloaelltis.  n'..  Ihd          ^^M 

^H             ohtnratoi-,  et43 

inLercoccygoBti.  383 

Foot,  Bni>nfa  of.  529.  &33   ^^H 

^^1             palmar.  3'M 

inLeroeseon^.  'l^\ 

bonts  of.  249                     ^^H 

^H             pelvic.  R49 

inter»ertebml,  2fi7 

development  of.  254          ^^^| 

^^M            perini^al,  (lL>op.844 

of  knee,  303 

fawia  of  428                       ^^M 

^^1                 »ii|i«>rliciiil.  Ml 

of  lower  jaw,  274 

ligaowots  of.  309               ^^H 

^^B             plantar.  'I'Ji 

pnbie,  2B4 

ransclfis  of,  438                  ^^H 

^^1            proprin,  of  epormalic  coril, 

TBdio-iilnar,  292 

a«rvt«  of.  660                    ^^H 

^H                     604 

earro-cnrcTfreal,  283 

retDB  of,  M2                     ^^^B 

^^M            recto- rcEieal.  H^O 

semilunar.  3(13 

Fonmen.     S^  wibM  FAraniiifc 

^H              f>prnnn.tir.  301 ,  tfH 

ati^riio-claviciilar,  2SG 

Ctvcom  of  frontal  Imor,  141. 

^^M              BUperticial.  315 

BtratiforTD.  44 

177                                        . 

^^H                 of  vraninl  ivpion,  317 

trianfcaUr.  392 

of  mMntla  oblon^ta,  5W  ■ 

^^ft           ^  of  inpninftl  rrfrion,  i*'li 

Fibrous  ti^sne,  white  nod  ^cl- 

of  toncnc,  67.1                ^^^1 

^^^t                  of  i«cbio-ri-clnl  rp)i;ioD,  iH\ 

)o«.  38 

carotid.                             ^^^B 

^^V                p«Tiiieal.  ^41.  844 

FlbnU.  247 

condjloid,  137                   ^^^B 

^H                 oflhiRb.  403 

nriivuUtioDB  of.  249 

dental,  inferior.  1'2          ^^H 

^^B                of  thoracic  region.  37'i 

altaebinciit  of  muscles  to,  249 

ethmoidal.  178                  ^^H 

^^m                of  npper  extremity,  3'2 

development  of.  34!> 

incisive,                            ^^^1 

^H            teuporal.  32B 

frattare  of.  wiih  dislocation 

infra-orbital.  Urfl              ^^H 

^^H             of  Ihish,  deep,  403 

of  tbelibia,  43r> 

intervertebral.  133             ^^H 

^^B                 Bapcrficml.  40.i 

Filtim  lermiimio  of  cord.  B74 

acerum  anlerioa.  179        ^^H 

^H            oftliorax.  372 

l-'imbria'uf  Fullu['inii  inbi*,  818 

^^H            traDsvcrealis.  S2~ 

FiHsura  palpfbntrara.  (iSt 

medinm.  179                  ^^^ 

^^H         FuMciciili  irracUce,  581 

Finsun!,  uariL-alar,  148 

potlenns,  179                ^^^fl 

^H            IcrciM.  ^82 

of  ci^rrbt'-IIum.  ftll) 

nagonm,  134                    ^^^B 

^^B          Faseiviilus  uncifonnis.  .')88 

of  crouinl  liooBi,  oongMital, 

mastoid.  145                     ^H 

^^B          Fanoes,  isttjmu-i  of,  ilK 

ir.7 

neoul,  170                     ^^M 

^^B          FecuDilutiou  of  ovum.  90 

of  ductas  TeoDSns.  743 

of  Monro.  593,  ftM           ^^^fl 

^^B          F«iiiiilc  orirans  of  gviicrnlina, 

ofcyi-Ud).,  r.ftl 

ohttiralor.  232                       ^^H 

^^                  fi\ 

for  gall-bladder,  741 

optic,  I'-fl.  179                  ^ 

W                    hnlbi  rejitibuli.  812 

Glawrian.  144,  698 

oval)'  of  heart.  76^ 

^^_               (tHrDDcula'  layrliformei),  B12 

nf  liver.  743 

pf  !^)ihpniii«l    151.  179 

^^b              cUtoriM.  r^l'i 

louKitiidiiiuI,  nf  cerebrum,  587 

puUline,  nntrrlor.  IP.',  181 

^^B              deTclopiDi^nt  of,  111 

uf  liver.  743 

posli'rior.  167,  IHL 

^^H              foisa  naviculnrts,  813 

of  Itinif,  784 

parirlal.   139 

^H              foBrrliHle,812 

roa-iiUaiT.  161 

of  metliilla  oblongata,  583 

plfry^nid,  153 

^^B                fni'mitiiin  ptiih'Tidi.  812 

p|pr>B<»^iaI»Iine,  IM 

^^1             elandd  of  KLirtbolino,  812 
^^m             oytneii.  Hl'i 

palpebral.  691 

rotnudam.  151.  KH' 

portal.  "43 

f 8cro-»r  JBtic.  231,  2B2 

^^M            labia  in^ora,  611 

pteryjro-masilltiry,  1*4 

ofSimmrrinf!.  Ci4£ 

^^fl                minor*.  813 

cplieor»-innxilUry,  Itvl 

F|i|K'Uiv-pitl(itiDe,  \f-A,  m 

^^B            nwns  veni^n>.  811 

sphi'Doidul.  13L 

Kpin'>'iiim.  I.il.  178 

^^             oymphiB.  HI  2 

ofttpiniil  con),  lateral,  Vth 

iili-runl,  192                             h 

1                   pML-pntlnra  clitoriilis,  812 

median,  Wlh 
of  Sjihimt.  i>^ 

filTl»-ma«tnld,  144              ^^^H 

|^^>                         UflTliM.    itJ3 

«u|>Ta-or(>ilal,  141               ^^^H 
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Foramen^ 

thyroid,  232 

Tertebral,  1 18 

Vesalii,  151 

of  Winslow,  727 
Foramina  of  diaphragm,  370 

external  orbitar,  152 

malar,  165 

olfactory,  154 

Bacnil,  128 
'     Thebesii,  558.  759 

iS«e  ftlBO  Foramen. 
Forearm,  arteries  of,  486 

bones  of,  212 

fascia  of,  383 

lymphatics  of,  566 

tnascles  of,  383 

Derves  of,  640 

veins^of,  545 
Foreskin,  801 
Fornix,  693,  695 

body  of,  595 

bulbs  of,  589 

crura  of,  595 
Fossa  of  antihelix,  695 

canine,  159 

cerebral,  176 

condyloid,  135 

cystidis  fellese,  743 

digastric,  145 

digital,  238 

glenoid,  144 

of  helix,  695 

iliac,  229 

infra- spinous,  204 

incisive,  159 

innominata,  695 

ischio-rectal,  840 

jugular,  182 

lachrymal,  142 

myrtiform,  159 

DaTicalar  of  urethra,  798 
of  Tulva,  812 

occipital,  135 

ovalis,  759 

palatine,  anterior,  162,  179 

pituitary,  150 

pterygoid  of  sphenoid,  153 
of  lower  jaw,  172 

Bcapboid,  153 

Bcapboidea,  €95 

spheno-maxillary,  184 

of  skull,  anterior,  176 
middle,  178 
posterior,  179 

sabliagual,  171 

submaxillary,  172 

subscapular,  202 

snpra-spinou?,  203 

temporal,  183 

trochanteric,  238 

zygomatic,  184 
FossiB,  cranial.  176 

nasal,  187,  679 
Fourchette,  812 
Fovea  centralis  retins,  686 

hemiBpherica,  703 

semi-el  liptica,  704 
Fracture  of  acromion  process, 
399 

clavicle,  399 


Fractnre — 

acromial  end  of,  399 

centre  of,  399 

sternal  end  of,  399 
CoUes's,  401 
coracoid  process,  399 
coronoid  process  of  ulna,  400 
femur  above  condyles,  433 

below  trochanters,  433 

neck  of,  433 
fibula,  with  dislocation  of  ti- 
bia, 435 
humerus,  399 

anatomical  neck,  399 

shaft  of,  400 

surgical  neck,  399 
olecranon  process,  400 

f  Stella,  434 
'ott's,  435 
radius,  401 

lower  end  of,  401 
neck  of,  401 
shaft  of,  401 
and  alna,  401 
tibia,  iU 
ulna,  401 
Fneua  of  ileo-ccecal  valve,  738 
Frenulum  cerebri,  599 
pndecdu  812 
of  Vieusaens's  valve,  599 
Froenum  clitoridis,  812 
labii  inferioris,  709 

Buperioris,  709 
linguse,  675 
pnepatii,  801 
Frontal  bone,  140 

articulations  of,  143 
attachment  of  muscles  lo, 

143 
development  of,  143 
etructure  of.  143 
Fundus  of  bladder,  796 

of  uterns,  815 
Furrow,    auriculo- ventricular, 
757 
genital.  111 
interventricular,  758 

Q ALL-BLADDER,  747 

development  of,  107 
duct  of,  747 
fissure  for,  743 
structore  of,  747 
valve  of,  747 
Ganglion  or  Ganglia — 
Arnold's,  624 
of  Andersch,  626 
cardiac,  668 
carotid,  665 
Casserian,  C16 
cephalic,  617,  663 
of  cerebellum,  602 
cervical,  inferior,  666 

middle,  666 

superior,  665 
ciliary,  617 

on  circumflex  nerve,  614 
diaphragmatic,  669 
on  facial  nerve,  611 
of  fifth  nerve,  617 
glosBO-pharyngeal,  626 


Ganglion  or  Ganglia — 

impar,  663,  671 

intercarotid.  666 

on  interosseous  nerve,  poste- 
rior, 646 

jugular.  626 

lenticular,  617 

lingual,  666 

lumbar,  671 

lymphatic.    Sen  Lymphatic 
glands. 

Meckel's,  620 

mesenteric,  670 

ophthalmic,  617 

otic,  624 

petrous,  626 

pharyngeal,  666 

pneumogastric,  628 

of  portio  dara,  611 

renal,  670 

of  Kibes,  663 

of  root  of  vagus,  628 

sacral,  671 

semilunar  of  abdomen,  669 
of  fifth  nerve,  616 
of  sympathetic,  669 

solar,  669 

spheoo-palatine,  620 

of  spinal  nerves,  633 

submaxillary,  625 

supra-renal,  670 

of  sympathetic  nerve,  663 

temporal,  666 

thoracic,  668 

thyroid,  666 

of  trunk  of  vagus,  628 

of  Wrisberg,  668 
Ganglion  corpuscles,  64 
Generative  organs,  female.  See 
Female  organs  of  genera- 
tion. 

male.     See  Penis,  Scrotum, 
&c. 
Genu  of  corpus  caUoeum,  591 
Germinal  area,  89 

spot  of  ovum,  89 

vesicle  of  ovum,  89 
Gimbernat's  ligament,  359,825, 

834 
GinglymuB,  263 
Gladiolus,  192 
Gland  or  Glands — 

absorbent,  78 

accessory  of  parotid,  720 

aggregate,  736 

agminate,  736 

arytenoid,  777 

of  Bartholine,  812 

of  biliary  ducts,  749 

Brunner's,  735 

buccal,  710 

ceruminoos,  698 

coccygeal,  .^06 

conglobate,  r)59 

Cowper's,  801,  845 

duodenal,  735 

ductless.     See  Spleen,  Thy- 
mus, &c. 

epiglottic,  776 

gastric.  732 

genital,  108 


^^^S60          ^^^^^^1 

^^^NDEX. 

^^1 

^^H         GUnd  or  Gtao<l»— • 

Groiu,  fi22 

Heari—                                      V 

^^1            of  HftTpre.  261 

cribrirorm  fe^ciaof,  f)31 

norves  of.  630.  667.  7«5            ■ 

^^M             iugiiinal,  B30 

cuiaiiiiMu*  v«a«el«  and  oervM 

op«>iiog*  into,  ~h^,  7C0              H 

^^B              Icidui'v,  Tih) 

of,  822 

pecaltaritiF<i  of.  in  fotn^  Ttt^H 

^^1              luhial'  709 

rejcioo  gf,  ft22 

IMMition  of.  767                   ^^^H 

^^B            lachnrmol.  603 

BQperficial  fascia  of  ^22 

right  aariclc.  7.^8              ^^^H 

^^H              of  lAn,-iix,  7'ij 

Bnri^icul  unntumy  of,  t:l2^ 

Tenlricle,  762                    ^^^ 

^^B              Unfruftl.  AA6 

Groove,    aaricnlo  •vcntricalar, 

septum  venlricnkiTtim,  'C!       fl 

^H              of  I.Uti>.  799 

757 

R24  and  wdght,  7.^7          ^^^H 

^^M 

bicipital.  207 

Bpiral  fibres  of.  7U          fl^^H 

^H              IuiDb«r.50€ 

csverDoae,  l&O 

Btroctun;  of.  763                 ^^^B 

^H             I.uachkik's,  506 

dcatal,  71ft 

siil)di\-i.uoD  into  caTiiirs,  7^7    H 

^^H            IjDiphatio.     St«  Lymphativ 

infro-orhitnl,  ICO 

vol^i's  of.  759—763                    ^| 

laobrrmal,  161 
mylo-nyoid,  171 

Tcine  of.  765                             ^| 

^^H            mammary.  820 

vortcK  of,  764                          ^| 

^^H             Mf^itiomiu),  693 

nnsal.  loti 

Holicotreina  of  oocUew,  T0(        H 

^^H            molar,  ilO 

occipital,  145 

Uelix.  6!t5                               ^^H 

^^M            inucila)riDoiii<i  of  llATcrs.  2S1 

optic.  150 

fossa  of.  69S                     -^^^f 

^^M            oOorifere.  801 

sabcbviaD.  200 

nosclee  of,  4W                 ^^^| 

^^H            oeaophsgcftl.  72^ 
^^B            of  rBccniDDJ,  ^t'l 

Grooves  in  rudiaa.  218 

proc*«8  of.  6VS                         ^1 

Tcutrieiilar,  TM 

ilcrnia.  conRcoital.  929         ^^^| 

^^H              palatal, 'tis 

(jrowth  of  bone,  51 

direct  iagvitial.  8Z9           ^^^H 

^^H            fmocreas.  H9 

of  body,  P9 

coarse  of,  839                ^^^| 

^H              parolld,  71'J 

Gaben)fii.-iilam  teatia,  810 

coveriDRB  of.  829           ^^^H 

^^M            P«ptic.  732 
^^1              Pcjer's,  73l> 

Gums.  710 

diagDoxis  of,  830           ^^^H 

(iyri  op*rti,  r>Ka 

inconpli'tc,  (^29                ^^^B 

^^H             pharjii^eftl,  T23 

Gyrus  foroicatus,  586,  590 

femoral,  cowplrle.  631             H 

^H                    [MDCttI,  fi!)8 

cutaneous      vcmkIs     aod    H 

^^H              pituitary,  i}f9 

[lA[fL».  82 

Dcrrw  of.  839                    ■ 

^H                prosUtc,  MIQ 

foUiclMt  of.  62 

cnverivgs  <if,  B37                 ^| 

^H             BsUvwy.  719 

root  of.  83 

desveui  of,  837                     H 

^^H             seboceona,  83 

Bbafl  of,  83 

diMecliOQ  of.  (430            ^^^k 

^^1            soliUt^.  73r>.  T40 

slicalh  of,  83 

iaconplcte,  838         ^^^H 
8«at  of  slriclore  ia.  MV^^^| 

^^H              aablingaal,  120 

structure  of,  82 

^^H            sabm&xillitry,  720 

H;iin,  regioD  of.  .')24 

BuperlSi-ia)  fascia  aC  6lt       ^| 

^^M            iwlarircrooi>.  &4 

HauslriD;;    t^ndoos,    anrgical 

enroical  onaloray  ol^  8X|__J 

^^H             BOpra-rctial,  792 

auBtomr  of,  418 

nrieUes  of.  638              ^^^H 

^H            Bwvat,  64 

nand,  artiTics  of.  48C 

inCuitile.  829                     ^^H 

^^H              fhfmua.  7B8 

huiim  iif.  219 

ingniDal,  822                     ^^H 

^^H            tbjrvid,  787 

dcvi'lopmi^tit  of,  226 

(lissectioB  of,  S18          ^^^1 

^^H              of  tongue,  C7G 

foKiaor,  »<I3 

external,  ^'l-                     ^^^H 

^^1             trncheul,  779 

li^meats  of,  291 

internal.  '.-                            H 

^H              ofTvson,  HQl 

innvclca  of,  'Xi'A 

sargicnl  Kanlumy  of,  HZ3       ^| 

^^H             ntoruie.t^lG 

nerves  of,  frnm  mrdiao,  643 

obliifug  iDfumJ,  838               H 

^H        orTurva,6\i 

'fn;iQi  rn<lj:il,  C4G 

coarse  or,  828                         ■ 

fmin  iilnitr,  644 

covertin  of,  8SS                ^| 
scroUl  8S8                       ^^H 

^^B          OUndulw  odorifem,  801 

veiDH  of,  .'i46 

^^H             Fncrhiotu.  577 

HitnnoniA.  262 

FTesselbacVs  triaa^  tt9  ^^H 
Uejr's  liranieDt,  Bra              ^^^| 

^^m            toliuiiw,  735, 740 

Ilttvvra,  glands  of,  261 

^H            TyBonii,  801 

Haversian  canaU,  46 

Hiatus  Fallopil  146                     ^| 

^^H          UlaDB  cUtoridia,  812 

Head,  lymphnlica  of,  561 

llif^mort.-.  aatmm  of,  1(1     ^^^H 

^H              penu,  sol 

^^H         Olidiag  moTeneot,  263 

muBcles  of.  :il7 

Hilton's  mnscle.  774            |^^H 

Telos  of,  ^6 

Hilnin  of  kidney.  790           ^^^| 

^^H         GliMon'B  capsntr,  7-U 

Heart,  7ri7 

of  spleen,  7,'>0                    ^^^| 

^^H          UlobiiB   mnjor   of    epididymis. 

auoular  fibred    of   aaricles. 

Bip-jfiiot,  299                         ^^^H 

^H                8U$ 

764 

muscles  of.  410                     ^^^H 

^^H            minor  of  epididymis,  SOC 

arterlea  of,  437,  441.765 

tlipp^icampiia  ronjor,  S94          J^k 

^H         Gloltia,  77.1 

anriclca  of,  T.W,  7C1 

mmor.  r>'j3                           ^h^H 

^^H             timft  of,  773 

circulur  fibres  of.  764 

H«;:iii<>r,  cknal  o(^  14&           ^^^^| 

^^1          Ciomnhoata,  *Ji>2 
^H          Groatlu  Tvslclcs,  ei8 

development  of.  103 

Humerus.  207                          ^^^H 

endocardium.  70)3 

arlicalationt  of,  31 1                 ■ 

^^H             membratu  gniDDlosa  of,  B19 

fibres  of  aonrlcA.  764 

Bttaehmcnl   ckf    maarlri    la.  H 

^^H              ovicapiule  of.  819 

of  vooirieles,  764 

■ 

^H             Btmctflre  of,  tJl9 

flbroua  rin^  of  764 

development  of,  31 1                H 

^^K          Gray    Bwttcr    of    cerebellum, 

firta!  n-lica  to.  ".''9 

outrieut  nrtery  of,  4M             ^| 

^H                 603 

inrundihulnm  of,  7fi0 

luberosities  ot.  207                   ^1 

^^H             of  cerebrqm.  586 

loft  auricle,  7S1 

Hnmuraofeyv.  681 

^^H             of  foarth  Tcntriclc.  603 

ventriijp.  762 

Hyaloid  meabraoA  of  m,  in      ■-, 

^^1             of  medulla  obk-ou:aU,  fidS 

looped  fibres  of  auricles,  764 

Uvmim.  613                                 ^ 

lymphfttics  of.  ft"  i .  7(l.i 

ilyxid  hone.  189                             H 

nusoa'ar  stmcture  of,  764 

aiucbmcDloraiuctea  le,  L99  S 
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(JcvelopaieDl  of,  ISO 

Il.ErM.  1 34 
Ihnni,  T'H 
linprcesio  colica.  Til 

renikliri,  744 
Incisor  teeth.  Ill 
lociAura  ccrcbdii.  fiOO 

Jnterlrngica,  05 

SftDloml,  1397 
IS.  701 

lig&mcDt  of,  101 
Huspeniiury,  TOl 
Icferiar   maxilLury   boD.9.    iSw 

Jtiw,  lowLT. 
loriinOiljula  of  kidney,  792 
iDriiDdibaliim  orbrnia,  iiS!^ 

iif  gociilfA,  705 

of  pihiniiiii.  L56 
oflieart,  70O 
loj^raasiaa,  pro£eues  of,  152 
XjuiomiDiilfl  tione,  !j27 
arlii-alutione  of.  234 
alUittiiiifut  gf  uiUKvIcs  to, 

dt'rt'lonnjvnt  uf,  234 
Interarticuiar     flbro-carlilnge, 
43 
of  1*w,  274 
of  Knee,  303 
of  pubes.  284 
of  niiJiij-iilDar  joint,  292 
of    gHcro-coccygcal  joint, 

of  «capiilo-flUTica]»r  joint, 

•isb 
of  fterno-olavicutar  joint, 

2Wi 

lDtcrce)lnlAr  flabttuic*  of  c»r- 

tilaeo,  42 

IntcreoKUiI  spwscs,  IM 

Iat«itliiii^,  l&rge,  73<i 
ci'llnl«r  cuut  of,  740 
jiptx  M^cul  vaire,  737 
tnncoita  ncubniuv  of,  740 
mascalar  coat  of,  73V 
f  erons  uoat  of,  739 
raiaU,  732 
cellular  eo«t  of,  733 
divi*ionaof,  7X1 
glandB  of,  73& 
mucouij  coat  i>f,  734 
muscular  eoat  of,  734 
eerous  cont  of,  7It4 
sinple  folIiclsB  of.  7.13 
valvoUe  couiiivtateB,  734 
Tllli  of.  734 

jDtmneaceDtiagKOgliforbiLdi&Il 

inn.  6(45 

l«y Ilium.  2a0 

IjbmJof  Itcil,  r>8d 

Isllimiig  of  fmii.'i>s.  718 
of  thjrroid  gland,  768 

Iter  ad  iufuudibiilum.  C>9B 

a  tertio  wl  quarlnm  reatri- 
vuluiu,  tit' 

Ivory  of  tooth,  713 

Jkcoa'a  m(>mbr>Ae,  fiST 
Jacubnon'B  nerve,  62<>.  103 


Jacohaon's  nerve — 

caoul  for.  147 
Jaw,  lower,  170 

articnlstions  of,  174 
attachmeui  of  muscles  to, 

174 
cbangf's  pro^nced  by  age 

in,  1T4 
dcTclopmcDt  of,  174 
%&oiifni8  of.  273 
rami  of.  172 
pymphjr^is  of.  170 
opp'trr.    lAe  Superior  maxil- 
Lnry  bone. 
Jcjonum.  734 
JoIdC    See  Artie gU1  ions. 

KERKRnto,  T&lves  oC  734 
Kid&e>«,  790 

artery  ot  792 

calyces  of,  792 

cortical  BubstiiDce  of,  700 

devtliipmeQt  of,  lOtt 

diicla  of,  ID'i 

biluiiiof.  790 

infiiDililiuk  of,  7!>2 

lymphatics  of,  i>fil»,793 

Malpichian  hodirs  of,  792 

□lainmillii:  of,  791 

medullanr  suliBtAOce  of,  791 

nervuB  gf,  793 

pDpillffi  of,  791 

pvtvis  of,  792 

pymmids  of  Ferrein,  792 
of  Malpighi,  791 

nnns  of,  790 

tnbos  of  F^rrcin.  791 

tubuli  nnniferi,  791 

ToinH  of.  7'J2 

wciiiln  and  dimensioue  of.  790 
Knee-joint,  301 
K,iiltuc  on  mutor  nerves,  70 

L>iu  cervbri,  &90 

pudcndi  mujora,  811 
minora,  hVi 
Ijmpliiitici  of,  549 
Labyriolh.  703 
artcric^aof.  7ltB 
fibrD-fierousmembnuieof.70C 
tDembmoons.  iU£ 
nervi-s  of,  70d 
vtriiis  of,  7UH 
Lachrymal  apparatus,  £93 
Iraaea.  163 
arti<!ulntiooit  of.  1C4 
atlMhiuvntuf  luascles  to, 

lb4 
dwelnpntrot  of,  164 
Laeleala,  b'».  ',3& 
Lacnoa  masna.  799 
LocnDB  of  bone,  46 
Lncus  lacryronlis,  U91 
Lamella,  articular,  260 
of  bonr,  46 
bonsoBtal.  of  ethmoid.  154 
perpendicular,    of  etbmuid, 
155 
Lamina  cinerea,  987 
cnbruRaof  aclerulie.  681 
deouculate  ot  oocU«a,  TOS 


fosca  vf  sctcrolic,  G81 
nembranacea,  7ll!S 
epinlis  of  cochkm.  705 
Laminm  of  cornea,  Mastic,  682 

of  TertfbnB,  117 
Ijanciiii.  nerve  of,  .^91 
Laryn^o-trachcoloray,  779 
Laryof^otomy,  779 
Lar^'QS,  TO  9 
aH«ri««  of,  777 
cartihges  of,  769 
cavitv  of.  773 
glanus  of.  776 
lf\o\\}»,  773 
interior  of,  772 
lij^ments  of,  771 
lymphatic*  of,  77* 
mucons  Ricmbrune  of,  776 
BiD^cIea  uf.  774 

aclioas  of,  77G 
Dcr-fs  of.  777 
rima  slolUdix,  773 
superior  epertnro  of,  773 
veins  of.  777 
Tentricle  of,  772 
Tocal  conls  of,  false,  774 
inferior,  773 
inperior,  773 
trae,  773 
Lee,  rv^varcbesoaaynipathetic 

nerve.  (172 
Leg,  aneries  of.  527 
bones  of,  243 
fiucia  of,  418 

deep,  433 
llgiUDenU  of.  305 
lyraphaties  of,  M5 
miiicles  of.  4lH 
ucrvcs  of,  ^M 
veins  of,  551 
Lcus.  crytlaUiM.  689 
cnpaule  of.  GH9 
cbaoKcS  produced  in  by  age, 

69U 
dirvt'lopmeot  of,  101 
8lm<  tore  i>r.  i>9n 
etif  pL'nscrv  li^umcnL  uf,  C90 
LiebrtkUhii,  cryptx  of,  T.^n 
LigBtnunt  or  Li{punvti(«,  strac- 
lu«  of,  260 
accessory,  2t>8 

ucroiaiiM:laricular,  superior, 
286 
inferior,  2B6 
alar  of  knee.  304 
of  ankle,  aiUcriwr,  307 

latent).  :{(l7 
anDul4ir  of  imklr,  426 
anterior.  427 
exteni!il,427 
inlcroul,  427 
ofradiuiaml  ulna,  291 
of  stapes,  702 
of  wri«t.  anterior.  393 
poBlcrinr,  393 
BOtehor  of  knee,  301 
nrcQuio,  369 
aryteno-e]»t(rlottic.  771 
ns(ni):«b>-5ciipboid.  311 
atlo-axoid,  anterior,  269 


1             863                   ^^^^^ 

^       INDEX. 

^^H 

^K         Lijnunent  or  1.i)^ineDt« — 

lAjTftmcDt  or  Tjpnmpnta— 
inlcrvertfbra ,  207 

ligament  or  I.ipamrola —      ^^^| 

^^M                    iiosterior,  Zfi9 

po»lcrior,  27J                          ^ 

^^H            of  blQiJ'ler.  I'alsc,  796 

of  jaw.  273 
of  koeo,  301 

of  BtersniB.  SMI                  ^^^k 

^^1                true,  T!>(t 

8t>lo- maxillary,  274          ^^^| 

^^H           broad  of  lircr,  741 

of  larrnz,  T71 

lateral.          Sat     ladividoal 

BnbflaTODS,  268                   ^^^H 

^^B                of  ut«rD9.  820 

Bubpabic,  284                      ^^^H 

^^H           calcanoo^atrogaloid,    cxter- 

Joints. 

8iiprn>«pin&ai.  3fl8             ^^^H 

^H                    Dul,  309 

longitudinal  of  licer.  742 

easpuDsot;,  of  iAcoe.  702        ^| 

^^H               inUTosseooB.  309 

lumbo-iliao.  2tJL  ■ 

of  len^  690                      ^^H 

^H                posterior.  3ii!) 

^^^           cftlcaneo-cuboid,  loternftl,  31  (I 

-»a«ra),  281 

^^^1 

of  nalleui.  701 

of  tnallCDM,  701              ^^^H 

^H              Ibni;:,  3L0 

metacarpal.  297 

of  maiima,  373             ^^^| 

^^1                Bliart.  310 

metacarptvpbalangefll,  298 

of  pealB,  801                 ^^H 

^^H                8ii|)i.>riur.  310 

Dielulan^l.  ZVl 

of  spleen.  T50                 ^^^| 
aatural,  260                        ^^H 

^^H            cAlciiDoo-acapbotd,    inferior, 

melatarso-idmlangeal,  313 

^H                    310 

miicoHUUi,  304 

taruL80$                         ^^H 

^^H                gapcrior,  310 

uuch»,  348 

of  ejelids,  693                 ^^^| 

^^H            oiltNiilur.        &«    Indivtilual 
^^H               .fuiuUi. 

obliqufl.  291 

tano-Bitflatamal,  312            '^^H 

obturator.  284 

tb^ro-arylewiid.  infrriiir,  774      H 

^^H            carpri-nu.-lucarpal,  2iiJ 

occipilu-aLlotd,  anterior,  271 
latti-ttl.  272 

euperior,  773                        H 
^piRlullic,  771,  772               ^1 

■hyold.  772                       ^^H 

^^H             of  car(iUK.  '2'M 

^^H           ct-ntrnl.  of  spiuiil  cord,  r>74 

pogt^rior,  272 

^H            cbecV.  273 

-axoid,  272 

Ubiu-fibidar,  306                ^^H 

^^H           ciliary  of  evfl,  fl^6 

odontoid,  273 

-Ureal.  307                      ^^H 

^^H            coauDiiQ  Terlwlirul,  nuterior, 

orbiviilar.  291 

tmnavenw  of  fttUa.  269            ^| 

^H 

of  osAicnln,  701 

of  hip,  300                      ^^H 

^^H                poBtvrior,  'i^ 

uf  ovary,  H20 

^^H 

^^H                          Mi 

palmar,  295 

of  B<.*apiila.  2A8                ^^^H 

^^H            coracoucromial.  267 

palpebral,  692 

■      of  tibio-Bbnlar,  306               H 

^^H                -cUvioiiliir,  2><i> 

or  patella,  301 

trapezoid,  2fi6                     ^^H 

^H                -kameral.  :ft)» 

of  pelvis,  281 

Uiaofralar,  360,  825            ^^H 

^^H           coracoid.  ;28s 

of  phalanges  of  hand,  293 

of  tymnaaio  boaes,  7oo     ^^^| 
vf  utvtlira,  823                   ^^H 

^^H           corosarj'  of  knee,  304 

of  foot.  313 

^^H                of  livfir,  7-12 

of  pinna,  G9.t 

of  nteniB,  S1&                    ^^^| 

^^B           coctD-cln^-iciilar.  285 

planur,  312 

of  vertebne,  21»5               ^^^| 

^^H               -eternal,  Kcterior,  279 

long.  312 

resiro-nterine,  81£>             ^^^H 

^^H                   posterior,  27u 

posterior  of  knefi.  301 

of  Wiaslow,  «01                ^^H 

^^^1               -trai]sven>e.  ^77 

losticum  Wioslowii,  301 
^oopan's.  3cil).  H2ii.  B33 

of  wriat,  294                      ^^H 

^^H                -TOrtelirnl.  2T5 

anterior,  294                   ^^^| 

^^M              -xiphoid.  2TB 

|]t«i^go-a>axillar,v,  327 

lateral,  external,  294      ^^^| 

^H          cotyloid,  aoo 

pubic,  ftDtfrior.  ^H3 

Intereal.  294                 ^^H 

^^H           crico-arytcaofd,  772 

posterior.  263 

poiitenor.  294                  ^^^H 

^^H              •ihjToid,  772 

anperior.  2H3 

of  Zino.  323                         ^^H 

^^m           crocial  of  kwv,  303 

pubo-proslatic.  796,  MK) 

UtntneDla  alaria,  304           ^^^| 

^^H            cruciform,  271 

radio-carpal,  294 

BvbflaTa,  268                      ^^H 

^^M           deltoid.  3U7 

radiu-uluar.  anterior,  291 

iutpeoflorta  of  mamma,  37?      ^| 

^^H            doDinl.  >S<'f^  Individual  JoiDta. 

middle  291 

&«  also  Li^neot.                    H 

^H            of  vlbow,  269 

poelL'rior.  291 

LipUDCDtaii  arcualBm  uler-     ■ 

^^H                anterior.  2t:t!J 

rectfi-utertDO,  815 

nam,  369                      ^^^ 

^^m                extf-roal  Uleral.  2D0 

rbomltuid,  285 

intemum,  349                 ^^^| 

^H    '             inlorttHl  luU-ml.  2UI) 

round,  of  hi]),  299 

denticnlnlniD,  574                ^^^H 

^^B                uo!'1(!rmr.  2Kfi 
^^H            riilcirorm  of  liver,  743 

of  livur.  742 

latun  ptilmoBii,  781          ^^^| 

of  mdtug  and  ulna,  291 

mncoaum,  3U4                    ^^^| 

^H            rcmorat,  B33 

of  uteruB.  %\l> 

Dtichs,  348                         ^^H 

^^^            gaKlro-j>hr\nic.  730 

eacro-coccj-gi-al,  aott^rior,283 

pittollK,  301                              ■ 

^^B             UiinUmat'fi,  a.M»,  825,  &34 

posterior,  2s3 

Una.    .S*^'  '■■                   nmail      ■ 

^H            rrlcnwd,  288,  298 

Bacro-iliac,  anterior,  282 

^^1           glouo-epiglottideao.  771 
^H            Ilej^'e.  t<33 

oblique,  282 
posterior,  282 

Set  A e..;ar«l,            ^k 

UfTittioo  of  ari«nca».     Htv  Op«^    H 

^H            orbip.2»tf 

Booro-flciatic,  anterior,  grmt- 

ration.                                       ^| 

^^1            bio^pi^ititlic.  771,  772 
^H          illo-femorul.  3<iO 

er.  282 

lintliim  luUii«.  6S6                         ^1 

lewer,  S82 

Ltm-a  allm,  363                        ^^^^ 

^H              -iBinbar,  261 

poaterior,  282 

a^pcm.                                  ^^^H 

^^B            of  iaeas,  701 

sacro-Tertebral,  283 

i]eo-peclinr>a,  2M                ^^^| 
i|nai  mti.                               ^^^| 

^^H           LDtcmrticiilar  of  ribs,  276 

of  Bcapiila.  287 

^^H            latere  Itiricu  tar.  'ISit 

Bcapulu-Glaricalar,  28fi 

tplendeoa,  ^74                     ^^^^ 

^^M           iDt«rcoiiUl,  279 

of  shoulder.  288 

Lines  »•  i    '         <.  3U 

^^H           inlcrosacoos.    See  IndtvMoftl 

of  stapes.  703 

Uan^v                 ■ddiDea.  M^ 

^^B 

ElL-llale,  27!) 

of  toiiiir.  1 '  '>irjclii,  647         ^H 

^^M              ii)Ii<rH;iiMf»iu,  26B 

stemo-claTlcular,      anterior. 

I^ingtiul  bone.  I8V                          ^| 

^^H           MretrrtnuMtfrf^  2S0                  / 

i&& 

Luii;uclt«  lamlaink,  r'99             H 

INDEX. 


Lipg.  709 

arteries  of,  432 
Liquor  amnii,  91 

chyli,  37 

Ootannii.  706 

Morgagnii,  689 

sangainia.  33,  37 

Scarpffi,  707 

Beminis,  809 
Lithotomy,  parts  avoided  id, 848 

parts  concerned  iu,  847 
divided  in,  848 
Littr6,  glaads  of,  799 
Liver,  741 

arteries  of,  499.  746 

changes  of  position  in,  741 

development  of,  107 

distribution  of  vessels  to,  in 
fcetns,  768 

ducts  of,  746 

fibrous  coat  of,  745 

fissures  of,  743 

ligaments  of,  742 

lobes  of,  744 

lobules  of,  745 

lymphatics  of,  5(>9,  744 

nerves  of,  744 

eitnatioD,  size,  end  weight, 
741 

structure  of,  744 

surfaces  and  borders  of,  741 

vessels  of,  744 
Lobes  of  cerebellum,  601 
digastric,  602 
inferior,  posterior,  602 
pneumogastric,  602 
Blender,  602 
eubpeduncnlar,  602 

of  cerebrum.    See  Cerebmm. 

of  liver.    See  Liver. 

of  lung,  784 

optic,  598 

•f  prostate,  800 

of  testis,  807 

of  thymus,  788 

of  thyroid,  787 
Lobule  of  ear,  695 
Lobules  of  liver,  745 

of  lung,  786 
Lobulettes  of  lung,  786 
Lobuli  testis,  807 
Lobulus  caudatus,  744 

centralis  of  cerebellnm,  601 

quadratus,  744 

Spigelii,  744 
Locus  cieruleus,  603 

Diger.  590 

pcrforatuH  anterior,  589 
posterior,  5s9 
Lower  extremity,  arteries  of, 
516 

bones  of,  227 

fascia  of,  403 

ligaments  of,  299 

lymphatics  of,  565 

muscles  of,  403 

nerves  of,  671 

veins  of,  551 
Lower,  tubercle  of,  759 
Luuga,  "iti'i 

air-cells  of,  786 


Lnngs — 

air-sacs  of,  786 

capillaries  of,  766 

development  of,  107 

in  foetos,  787 

lobes  and  fissures  of,  784 

lobules  of,  786 

lobulettes  of,  786 

lymphaticaof,  671,  787 

nerves  of,  787 

parenchyma  of,  766 

pulmonary  artery,  786 
veins,  787 

root  of.  784 

structure  of,  785 

subdivision  of  bronchi  in,  786 

weight,  color,  etc.,  785 
Lonulie  of  nails,  82 
Luschka's  gland,  506 
Lymph,  37 
Lymph  sinus,  78 
Lymphatic  duct,  right,  561 
Lymphatic  glands,  78 

auricular  posterior,  561 

axillary,  564 

brachial,  565 

bronchial,  571 

buccal,  561 

cervical,  deep,  563 
superficial,  563 

of  elbow,  565 

gluteal,  566 

of  head,  superficial,  561 

iliac,  external,  567 
internal.  567 

ingainal.  deep,  566 
saperficial,  .565 

intercostal,  570 

internal  mammary,  570 

iscbiatic,  566 

of  large  intestine,  570 

of  lower  extremity,  565 

lumbar,  567 

mammary,  570 

mediastinal,  570 

mesenteric,  570 

of  neck,  563 

occipital,  561 

parotid,  661 

of  pelvis,  567 
deep,  567 

popliteal,  566 

radial,  565 

sacral,  567 

of  small  intestine,  570 

of  spleen.  570 

of  stomach,  569 

sabmaxillary,  561 

of  thorax.  570 

tibial,  anterior,  565 

ulnar,  565 

of  upper  extremity,  564 

zygomatic,  .%1 
Lymphatics,  77 

abdomen,  567 

arm,  565 

bladder,  569 

bone,  46 

broad  ligaments,  569 

cardiac,  571 

cerebral,  562 


Lymphatics — 

cervical,  563 

chest,  570 

clitoris,  568 

craninm,  562 

diaphragm.  571 

face,  deep,  562 
saperficial,  562 

Fallopian  tabes,  569 

glateal  region,  567 

groin,  822 

bead,  561 

heart,  571 

intercostal,  571 

internal  mammaiy,  571 

intestines,  570 

kidneys,  569,  793 

labia,  568 

lacteals,  570 

large  intestioe,  570 

leg,  566 

liver,  569,  744 

lower  extremity,  565 

lung,  571 

meningeal,  562 

mesenteric,  570 

month,  562 

neck,  563 

nose,  562 

nymphse,  568 

(Esophagus,  571 

ovaries,  569 

pancreas,  569 

pelvis,  567 

penis,  568 

perineum,  567 

pharynx,  563 

prostate,  569 

radial,  565 

rectum,  569 

serolum,  567 

small  intestine,  S70 

spleen,  570 

stomach,  570 

testicle,  569 

thoracic  duct,  560 

thorax,  570 

thymic,  571 

thyroid,  571 

Qpper  extremity,  564 

uterus,  569 

vagina,  569 
Lyra  of  fornix,  596 

Macula  cribrosa,  703 

germinativa,  89 
Magnum  (os)  of  carpns,  223 
Malar  bone,  164 

Brticulations  of,  165 
attachment  of  muscles  to, 

165 
development  of,  165 
Male  organs  of  generation,  800 
Malleolus,  external,  247 

internal.  246 
Malleus,  700 

suspensory  ligament  of,  70L 
Malpighi,  pyramids  of,  791 
Malpighiaa   bodies  of  kidney, 
792 
corposcles  of  spleen,  753 


^M      iH^^^^^^^^^^ 

^^H 

^^m           Hamnii,  820 

OfcaSiM©- 

Mwcl*—                           ^^1 

^^B              ueola  of,  S'iO 

>'  '%iniil.  673 

noBiFnclAtitrc  of.  314        ^^^| 

^^H               dev<!lu|>mi-iit  of,  103 

cborotil,  683 

of  oriraiiic  lifx.  A3             ^^^B 

^^m               lobules  or,  »2(t 

«oflto-cor»ruid.  374 

origin       314                   ^^^B 

^^H                nniniliii  of.  H20 

crioo-tliyriiid,  772 

pfiiiiirom.  314                   ^^^B 

^^H             nerves  ot,  821 

flam's  I  raiod,  72 

prtmilivu  faaricnll  ol^  M          ^| 

^^m                Bipi>l«.  820 

hy»loid.  6S9 

6brilft  i>r.  M                           H 

^^M             etnieture  or.  821 

hyoglostud,  670 

radiati-d.  314                              ■ 

^^H                vesiiels  of.  821 

Jwrob'i,  687 

sarcou4  clcmenta  of,  &4     ^^^B 

^^H           Miiiniiiur^^laiid.  &*«:  Mamma. 

limiting,  688 

«bfalh  uf.  54                       ^^^B 

^^m           MiiinmillB  of  lin-nst,  H'iO 

tuucoiK,  87 

^^^H 

^^M             of  kidnoj-.  lOL 

obturator,  41S 

strip<'d.  53                         ^^^H 

^^H           MaaultriEnn  of  malliiiB,  701 

pilnilarr,  679 

alruclure  of,  fii                 ^^^^| 

^^M               ot  sU'mnm,  192 

pnpillnr>-,  r>H6 
ocnaetdpriaii,  679 

ti'odons  of,  315                  ^^^H 

^^H            Marrow  of  hone,  45 

un^tiijied,  f>5                     1^^^| 

^^M            tpinal,  r>T4 

ihyro-hjoid,  77L 

TolunlAiT,  fiS 
Haacla  or  Mtucivs,  Dctfiiptirt 

^^K            Mojitoid    celU,    opening    of, 

viu-Uioft,  89 

^H                   €99 

MombrancB  of  opinal  oon).  572 

Anatomy  if.  311            ^ 

of  abdomco.  3&9                       H 
abdaciorintliris.  396 

^^H             portion  of  tempoml  bone.  14.^ 

of  bniii),  576 

^^m          Halris  cf  nuil.  103 

Membranous  labTrinih.  706 
portion  of  nreUira,  797 

^^H           Maxillary  Iji'Dv,  ioferior,   ItO. 

taiiiicni  digiti  of  foot,  439 

^^^^^B                tSfi'  Jaw,  lower. 

9(>nicircnlar  canals,  707 

of  hand,  396                       ^ 

^^^^^H           lupvriur,  I.i9.     See  Sdp«- 

zone.  706 

polli<.'i»  of  foot.  436             H 

^^^^^■^             rior  mnxillftry  hone. 

Meoingcit,  cerebml.  572 

of  band.  394                       ■ 

^^V              UettQI|[lUill[oriuHI.-xUTDUS,UO 

Bgiuii],  u76 

accolcralor  nrims,  BIS              ■ 

^^B                interniijt.  l-U 

Menijci.  44 

accPMorias  ad  amenAnwib^  fl 

^^H             of  D9se.  iuTcrior.  189,  679 

McscQlery.  "28 

It-ra.  3r>4                               ■ 

^H                 middle,  im.  £79 

M^80>:^phulc.  584 

orbicntaris  oris.  83C             H 

^^1                   sapc'rior.  IH!).  C79 

McsovKCQin,  728 

pedis.  43U                              ■ 

^^H              iinniinii.4,  ff^mtJe,  TM  f-/2. 

Mesocolon,  nsoendlng,  728 

nd<lncU>r  breru,  411          ^^H 

^H                   ma1e,«U    7^ 
^^H           M«ckH'B  gaDglion.'GSO 

dc^c  ending.  728 

longas,  411                     ^^^B 

lii;moi(),  TiH 

nngnuft.                          ^^^B 
pollicis  of  haod,  316     ^^^B 

^^H          &li>(]iii5tiDutn,  aaterior,  782 

IransTenie,  728 

^H              nii'lillr-.  7K2 

Mcsorchiam,  810 

^^H 

^H              posterior,  781,  7B2 

Mrsorectnm,  728 

nncoDPii».  390                  ^^^B 

^H              tenia.  H>7 

Motacarpue,  224 

anomnlus,  324                     ^^^^B 

^^B          Ucdalln  oblon^t*.  &S0 

devdopmcnl  of.  226 

ODtltragicnu.  C!)6 

^^B              anterior  pvroauds  of,  582 

peculiar  boues  of,  323 

arylieuo  -  •^ptgliittidcw    iafe- 

^H              bMk  of.  6K3 

Blctatftrana.  2.56 

rior.  774.  776                     ^ 

^^H               corpora  pjramidalia  of.  581 

devclopnicul  or.  2fl8 

•iiporior,  776                      ^B 

^^B               fuctcuH  ^TAcUcs  of;  &til 

Milk  tcfrih,  71.T 

arytaMtoidcnfl.  775            ^^^B 

^^M              fissures  of,  &82 

Mitral  vnlvo,  7G3 

ntloUeu  aiin-m.  319         ^^^B 

^^B              gmj  tnatur  of.  583 
^H              Taterd  tract  of.  S$L.  582 

Modiolus  of  (-.oi^hleik,  70.'i 

■ttrabeni  uurem.  319        ^^^| 

Uular  tecih.  712 

of  auricular  rvgloti.  3If          ^M 

^^fl              olirar;  bodr,  1)81,  &8'i 
^^B             pyramid!  of,  anterior,  Ml 

Monro,  fontrapn  of.  ^93,  &96 

Mt;^09  nvnltt,  343             ^^H 

MouB  Vcnori*.  811 

basio^lossue.  339             ^^^B 

^^B                   posterior.  SHl 

Monticulujt  rori?bcl1i,  601 

bicMts  of  arm,  381           ^^^B 
aileg.  41 1                          ^M 

^^B              rcsiifunn  bodk-s,  561 

Morgagni.  U«|Uor  of,  689 

^^B              Mplum  of.  5B2 

Morana  diaboli,  816 

biventcr  cerricU,  353       ^^H 

^^B              slruL'iure  of.  r>83 

Monlb.  709 

braobialis  anticua,  30     ^^^B 

^^H           StleduUn    ftpiDalix,    674.       Sn* 

mutiotin  tncm'brnn<>  of,  709 

bucriualor.  Vi^                   ^^^B 

^^B                 ^pinui  curd. 

Miiruus  iDcinbrane,  87 

cermto-gloBSDB.  339          ^^^| 
cerrlcalti  *«omd«oa,  3S|^^^B 

^^H            Meiliill'iry  canal  of  hone,  46 

MiillK'UHpiilale  tei>lli.  712 

^^B               uavnibruDL'  of  buDt>,  47 

Mu&L-k-8,  Omorai  Anatomy  of. 

cboDilro-RloRsaa.  339       ^^^B 
ciliary  afcyt!,  SH6                   ^B 

^^H               cubHtunce  of  brain,  Ei9 

53 

^^fl                   of  kidncT.  791 

of  animal  lilt.  53 

cirramflcxaE  paUti,  ft4i^^^| 

^^H                     of '•npn^ri-nul  i'ap!)iiW.794 

apouc'iiroM-8    of.      Sre   Apo- 

^46                 ^^^^H 

^^H              Telooi,  po^i^rior,  of  ccrobcl- 

neiiruiiea. 

cocliWans,  706                  ^^^B 

^^M 

amDgi'mPQt  of  fibres  of,  64 

conplexns,  S&&                     ^B 

^^B            Meihominn  ^landR.  £92 

bipennifom,  314 

conpnnor  oan.  >34             H 

^^H             HpiobrHnn  rii<iL-n.  684 

bloodretisvlB  uf.  56 

nuriam  iniiinr,  'A'Ji                ^M 

^^B                crauuloMi.  6tj7 
^^B               Bmitaits,  0i<8 

developmeot  of,  103 
fasciculi  of,  54 

sui'ftili  larysgis,  774,  776   H 

tin-Diw,  H4a                          ■ 

^^B              nielilAiis,  693 

flbrils  of,  M 

coDstriftor  utfcml  Caaeiui,  fl 

^^B               pupillnris,  GtHi 

form  of,  314 

3:t;>,  343                       ■ 

^^H              socctfonnis.  29S 

loserlion  of.  314 

pbaringin  iDfrrlor,  34tf       H 

^^B              tympani.  7(H> 

involuolary,  55 

moilmn,  340                      ^M 

^^B                   aecundarla.  699 

lymphalica  of.  &6 

moue   of    coBiM^:Uoa    vllh 

superior.  341                   ^B 

^^B           SIcnbraDe  of  sqaeoufl  cbimber. 

nrpifani-.  M5                 ^^^M 

^H                       £89 

bone,  ftc  'A\b 

corar'>-bnbehiAlia.  3M^^^^H 

^^M            afmchiuMti.  cenbnd,  578        ) 

joerres  of,  &6 

corrugalor  anpordUi,  33^^^| 
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Muscle  or  Muscles — 
cranial  region,  317 
cremaster,  82S 
crico-aryteenoidens  lateralis, 
775 
posticQS,  774 
cnco-thyroid,  774 
era  reus,  40S 
dartos,  604 
deltoid,  377 

depressor  alie  nasi,  324 
aoguli  oris,  326 
epi^lotlidis.  776 
labii  iDferioris,  326 
diaphragm,  366 
di^^astric,  336 
dilator  naris  anterior,  324 

posterior,  324 
of  epicranial  region,  317 
erector  clitoridis,  844 
penis,  643 
Bpinx,  354 
of  external  car,  319 
extensor    b  re  vis    digitomm, 
428 
carpi  radialis  brevior,  369 
longior,  388 
nlnaris,  390 
coccjgis,  357 
commnnis  digltomoi,  390 
indicis,  392 
longns  digitomm,  420 
minimi  digiti,  390 
ossis     mctacarpi    pollicis, 

391 
primi    iotemodii  pollicis, 

391 
propriuB  pollicis,  419 
gecundi  internodii  pollicis, 
391 
of  eyelids,  320 
of  face,  318 

femoral  region,  anterior,  405 
internal,  410 
posterior,  417 
fibular  region,  419 
Sexor  acceBsorins,  430 
brevia  minimi  digiti  of  foot, 
430 
of  band,  396 
brevis  digitomm,  429 
pollicis  of  foot,  431 
of  hand,  395 
carpi  radislis,  384 

ulnaris,  385 
digitomm  profundus,  366 

snblimis,  365 
loDgus  digitomm,  424 
pollicis  of  foot,  423 
of  hand,  387 
ossis    metacarpi    pollicis, 
394 
of  foot,  426 
gastrocnemius,  421 
gemellus  inferior,  416 

superior,  415 
genio-hyo-glossns,  338 

-hyoid,  337 
glutens  maximus,  412 
medius,  414 
mioimns,  414 
65 


Muscle  or  Mnscles — 
of  gluteal  region,  412 
gracilis,  410 
of  hand,  394 
of  head  and  face,  317 
helicis  major,  696 

minor,  G97 
Hilton's,  776 
humeral     region,     anterior, 

380 

posterior,  382 
hyo-glossu3,  339 
of  hyoid  bone   and   larynx, 

334,  33G 
iliiic  region,  403 
iliiicus.  404 
iliii-cosfiilis,  354 
infra-costal,  3li7 
infi-a-spiniitiip.  379 
intiTcostul,  31)6 

external,  366 

interuiil,  307 
of     intermaxillary     region, 

32  C 
interussci,  dorsal,  396 

palmar,  397 

plantar,  4112 
intcr-apinalcs.  357 
iuter-transversales,  357 
kerato-glossus,  339 
of  larynx,  774 
latis.siniuR  dorsi.  346 
laxalor  tympani  major,  702 

minor.  702 
of  lefr,  418 

levator  nnfruli  oris,  325 
scapulx,  350 

ani,  845 

glandulie  thyroideiE,  768 

labii  inferioris,  325 
supcrioris,  325 
aleeque  nasi.  324 
proprius,  325 
proprius  alie  nasi,  324 

menti.  325 

palati,  342 

palpebnc,  321 

Buperioris,  321,  691 

prostatas,  802 
levalores  coFtarum,  367 
lingiialis,  339 
longissimus  dorsi,  354 
longuB  colli,  345 
of  lower  extremity,  402 
lumbricales  of  foot,  430 

of  hand,  397 
masseter,  327 
of  mouth.  326 
mnltifidus  spinse,  356 
mylo-hyoid,  337 
naso-labialis,  326 
of  neck,  331 
of  nose,  324 
obliquus  abdominis  extemns, 

359,  823 

intemns,  361,  825 

ascendens,  361,  825 

auris,  696 

capitis  inferior,  359 
superior,  358 

descendens,  359,  823 


Muscle  or  Muscles — 

oculi  inferior,  323 
superior,  322 
obturator  exterous,  416 

intemus,  415 
occipito-fron talis,  318 
omo-hyoid,  335 
opponens  minimi  digiti,  397 

pollicis.  395 
orbicularis  oris,  326 

palpebrarum,  320 
of  orbital  region,  321 
of  palatal  region,  342 
palato-gloasus,  3.39,  343 

-pharyngeus,  343 
patmaris  brevis,  396 

longns,  385 
of  palpebral  region,  320 
pectineus,  411 
pectoralis  major,  372 

minor,  374 
of  penis,  843 
of  perineum,  female.  844 

male,  642 
peroneus  brevis,  425 

longus,  425 

tertius,  420 
of  pharynx, 340 
of  pinna,  695 
plan  tans,  422 
platysma  myoides,  331 
popliteus,  423 
pronator  quadratns,  387 

radii  teres,  364 
psoas  mngnus,  403 

parvus,  404 
pterygoid,  external,  330 

internal,  329 
pyramidal  is  abdominis,  365 

nasi,  324 
pyriformis,  414 
quadratus  femoris,  41C 

lunibonim,  365 

menti,  326 
quadriceps  extensor  cmris, 

406 
radial  region,  394 
rectus  abdominis,  364 

capitis  antic  us  major,  340 
minor,  344 
posticus  major,  357 
minor,  357 

femoris,  408 

lateralis,  344 

oculi  extemus,  322 

inferior,  322 

intemus,  322 

superior,  321 

retrahens  aurem.  319 

rhomboidcus,  324 

major,  350 

minor,  350 
risorius  of  Santorini,  327 
rotatores  spins,  356 
sacro-lumbalis,  354 
sartorius,  407 
scalenus  antiens,  346 

mediuB.  346 

posticus,  346 
scapular'    region,     anterior, 

377 
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Muscle  or  Muscles — 

posterior,  378 
Bcmi-membraDOsun,  417 
Bemi- spinalis  colli,  356 

ilorsi,  356 
semi-teDdiDosng,  417 
eerr.Ltus  mugDu^,  37n 

posticus  inferior,  351 
superior,  351 
solens,  422 

sphincter  ani.  external,  840 
internal,  840 

vaginic,  844 
spinalis  cervicis,  355 

Horat,  355 
splenias,  352 

capitis,  352 

colli.  352 
B taped ius,  702 
sterDo-cleido-mastoid,  332 

-hjoid,  334 

-thyroid,  335 
stylo-glossus,  339 

-hyoid,  337 

-pharyngens,  311 
Bubanconeufl,  363 
Gubclavius,  375 
Bubcnireus,  409 
subscapular  is,  377 
Bupioutor  brevis,  391 

longtis,  368 
supra-spinales,  357 
supra-spinatus,  378 
tomporal,  328 
tensor  pnlati,  342 

tarsi,  321 

tympani,  702 

vaginffi  fcmoris,  407 
teres  major,  380 

miuor,  379 
of  thigh,  405 

of  thoracic  region,  antcnor, 
372 

lateral,  37 fi 
of  thorax,  306 
of  thnmb,  39 1 
thyro-aryta;noideufl,  775 

-cpiglottiduus,  775 

-hyoid,  339 
tibialis  anticns,  419 

posticus,  424 
tibio-fibular  region,  anterior, 
419 

posterior,  421 
of  tongue,  338 
trachelo-niastoid,  355 
tragicns,  696 

trausversalis  abdominis,  362, 
826 

colli.  355 
transvcreus  anricnlse,  696 

pedis,  431 

perinei,  843 
in  feninle,  844 
trapezius,  347 
triangularis  sterni,  367 
triceps  extensor  cruris,  408 
cubiti.  382 
fcmoralis;  409 
of  tympanum,  702 
of  appcr  extremity,  371 


Muscle  or  Muscles — 
of  ureters,  793 
of  urethra.  842 
vastuB  extemua,  408 

intcrnus,  408 
vertebral    region,    anterior, 
344 
lateral,  346 
zygomaticuB  major,  325 
minor,  325 
Musculi  papillares  of  left  ven- 
tricle, 763 
of  right  ventricle,  761 
pcctinnti,  in  left  auricle,  762 
in  right  auricle,  759 
Muscnlus.    See  Muscle. 

Kails.  82 

chemical  composltloa  of,  83 
general  anatomy  of,  82 
lunula  of,  83 
matrix  of.  83 
root  of,  83 
structure  of,  83 
Nares,  anterior,  187 
posterior.  721 
septum  of,  188.  G78 
Nasal  bones,  1 5a 

articulalioii.s  of.  l.'iS 
development  of,  158 
fossa,  187,  C79 
arteries  of,  680 
mucous  membrane  of,  679 
nerves  of.  CHO 
veins  of.  C80 
Nates  of  brain,  508 
Navicular  bone,  210.  254 
Neck,  muscles  of.  3;il 
triangle  of.  anterior,  459 

posterior,  461 
veins  of,  538 
Nerve  or  Nerves,  65,  605 
Gtticral  Anatvjny  c/^6j 
alTerent.  06 
centrifugal.  66 
centripetal,  66 
cerebro-spiniil.  65 
compositiim  of,  Co 
junction  of   funiculi  of. 

65 
neurilemma  of,  C5 
origin  of.  65 
plexus  of,  66 
sheath  of,  65 
Btructurc  of,  65 
subdivision  of.  65 
termination  of,  66 
cells,  58 
corpuscles,  58 
ePfLTent,  66 
fibres,  59 
motor,  69 
Bensory.  67 
of  special  sense.  605 
Bpinul,  roots  of.  632 
sympathetic,  60,  663 
Descriptive  Anatomy  of — 
abducens,  6(19 
accessory  obturator,  653 
acromial,  635 
auditory,  6U7,  708 


Nerve  or  Nerves — 

auricular,    of     auriculans 
magnus.  635 
0  f  auric  ulo-temporsl.  6'J3 
posterior,   from     facuj. 

613 
of  second  cervical.  637 
of  small  occipital,  6;t5 
of  vagus,  6"i9 
auricularis  magnus,  635 
buccal,  613,  622 
of  facial.  613 
cardiac.  667 
inferior,  667 
middle,  667 
of  pneumogastric,  630 
superior,  667 
cardiacus  magnas,  667 

minor,  667 
carotid,  627 

cavernous,  of  penis,  673 
cervical,  anterior,  633 
posterior,  636 
superficial  branches  of,  634 
cervico-facial.  613 
chorda  tympaoi.  612,  703 
ciliary,  long.  617 

short,  618 
circumflex,  6-tO 
clavicular,  635 
coccygeal.  6.56 
cochlear,  708 
communicuns  nom.  63C 

peronci.  660 
of  Ciitunnius,  621 
cranial,  6ll5 
crumi,  651 

anterior,  653 
cutaneous,  of  accessory  ob- 
turator. 653 
of  arm,  external,  640 
internal,  640 
lesser  internal  640 
of  buttock  ami  thich.  659 
of  cervical  plexus,  635 
circnmfivx,  040 
coccygeal.  656 
crural,  anterior.  6,")4 
dorsal  nerves.  647 
dorsalis  penis.  6:)7 
hx'morrhoidal.  inferior,  &' 
ilio-hypogastric.  650 

-inguinal.  651 
of  inguinal  region,  831 
intercostal,  648 
of  isL-hio-rectul  reirion,  ( 
lateral  of  dorsal.  649 
of  intercostal,  64d 
lumbar.  649 
median,  643 
musculo -cutaneous,     < 
602 
-spiral.  646 
obturator.  653 
palmar.  644 
of  ]iatella.  654 
pirineal.  657 
juToneal.  661 
plantar.  660 
popliteal,  external,  6) 
I  internal,  66U 
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Nerve  or  Nerves — 
radial,  646 
Bacral,  655 
sciatic,  lesser,  6^*0 

Bmall,  659 
of  thigh,  external,  651 
interDal,  654 
middle,  654 
of  thoras,  anterior,  647 

lateral,  647 
tibial,  aDtcrior.  662 

posterior,  660 
ulnar,  644 
dental,  anterior,  619 
inferior,  623 
posterior,  618 
descendens  noni,  615 
digastric,  from  facial.  613 
digital  of  foot,  dorsal,  661 
plantar,  660 
of  naod,  dorsal,  644 

Jalmar,  mediao,  643 
ial,  646 

ulnar,  644 
dorsal,  647 

aaterior branches  of,  647 
posterior   branches  of, 

647 
roots  of,  647 

of  penis,  657 
dorsi-Inmbar,  648 

•spinal,  647 
of  dura  mater.  677 
eighth  pair,  625 
of  eyeball,  691 
facial,  610 
fifth,  615 
foartfa,  608 
frontal,  616 
gangUoDic  branch  of  nasal, 

617 
gastric  branches  of  vagus, 

630 
gpnital,  651 
genito-craral,  651 
glosso-phar;ngea1,  625 
gluteal,  inferior,  659 

enpcrior,  657 
gnstatory.  623 
of  heart,  630,  667,  765 
hsmorrhoidal,  inferior,  657 
hepatic,  670,  744 
hypogastric,  651 
hypoglossal,  614 
iliac,  651 
ilio-hypogastric,  650 

-inguinal,  651 
bcisor,  624 
fnfra-maxillaTy,  of  facial,  613 

orbital  of  facial,  613,  617 

-trochlear,  617 
intercostal,  647 

lower,  648 

npper,  647 
iDtercosto-hameral,  648 
interosseous,  anterior,  643 

posterior,  646 
iscniatic,  great,  659 

Bmall,  657 
Jacobson'B,  626,  703 
labial,  620 


Nerve  or  Nerves — 
ofliiliyiinth,  708 
lachrymal,  616 
of  Lancisl,  591 
laryngeal,  esteroal,  629 
inferior,  630 
internal,  629 
recurrent,  630 
superior,  WO 
lingual,  623,  0*27 

of  glosso-pharyngeal,  627 
lumbar,  649 
branches  of.  649 
roots  of,  049 
Inmbo-sacrul.  649 
malar  branch  of  facial.  613 

of  orbital  nerve,  618 
masseteric,  622 
mastoid,  635 
maxillary,  inferior,  622 

superior,  617 
mediun,  G43 
mental,  624 
motor  ociili,  common,  608 

external,  C09 
musculo-cutaneous  of  abdo- 
men, 6^0 
of  arm,  640 
from  peroneal.  662 
muBculo-spirul,  645 
mylo-hyoid,  C24 
nasal,  from  Meckel's  gangli- 
on, 620 
of  ophthalmic,  617 
from   superior    maxillary, 

620 
from  Vidian,  621 
naso-palatine,  G21 
ninth,  614 
obturator,  651 

occessory,  653 
occipital  of  facial,  613 
great,  637 
small,  635 

of  third  cervical,  637 
occipitalis  major,  637 

minor,  635 
Gcsophageal,  630 
olfactory,  5B7.  605 
ophthalmic,  0L6 
optic,  606,  607 
orbital,  618 
relations  of,  610 
in  cavernous  sinus,  610 
in  orbit,  610 
in    sphenoidal    fissare, 
610 
palatine,  621 

anterior  or  large,  621 
external,  621 
middle,  621 
posterior  or  small,  621 
palmar  cutaneous  of  median, 
643 
nlnar,  644 
palpebral,  620 
par  vagum,  628 
pathetic,  608 
perforans  Casserii,  640 
perineal,  657 
BQperficial,  657 


Nerve  or  Nerves — 
peroneal,  661 
petrosal,  small,  611 

superficial     external,     or 
large,  611.  621 
pharyngeal,  of  external   la- 
ryngeal, 629 
of  glosso-pharyngeal,  627 
of  Meckel's  ganglion.  621 
of  pnenmogastric,  629 
of  sympathetic,  666 
phrenic,  6;16 
plantar,  cutaneous,  660 
external,  661 
internal,  660 
pnenmogastric,  628 
popliteal,  external,  661 

internal,  659 
portio  dura,  610 
inter   duram    et    mollem, 

610 
mollis,  607 
pterygoid.  622 
ptcr^go-nalatine,  622 
pudendal,  inferior,  657 
pudic,  657 

pulmonary,  from  vagus,  630 
radial,  646 
recurrent  laryngeal,  630 

to  tentorium,  609 
renal  splanchnic,  670 
respiratory,  external,  639 

internal,  636 
sacral,  655 

roots  of,  655 
saphenous,  external,  or  8hoi*t, 
660 
internal,  or  long,  654 
BciaUc,  great,  659 

small,  657 
seventh.  607,  610 
sixth,  609 
spermatic,  670 
sphe no-palatine,  618 
spinal,  63.  Sue  Spinal  nerves. 

accessory,  627 
splanchnic,  great,  669 
lesser,  669 

renal,  or  smallest,  669 
splenic,  670 
sternal,  635 

■tylo-h^oid  of  facial,  613 
subclavian,  639 
suboccipital,  633,  639 
subscapular,  640 
Buper&cialis  colli,  634 
supra-clavicular,  635 
-maxillary  of  facial,  613 
^)rbital,  616 
-scapular,  639 
-trochlear,  616 
Bympathetic,  663 

cephalic  portion  of,  665 
cervical  portion  of,  G65 
lumbar  portion  of,  671 
pelvic  portion  of,  671 
thoracic  portion  o^  666 
tarsal,  662 

temporal,  of  aariculo-tempo- 
ral,  623 
deep,  622 
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Nerve  or  Nerves — 
of  facial,  CI  3 
of  orbital  nerve,  618 
temporo-facial,  613 

-molar  or  orbital,  618 
ttird  or  motor  oculi,  608 
thoracic,  anterior,  639 
cardiac.  630 
loQg.  639 
posterior,  639 
thyro-hyoid,  615 
tibial,  anterior,  611 

posterior.  660 
of  tongue,  677 
tonaillar,  027 
trifacial.  615 
trigeminus,  615 
trochlear,  608 
tympanic  of  facial,  612 
of  glosso-pharyngcal,  626, 
703 
nlnar,  G44 
uterine,  672 
vaginal,  673 
vagus,  628 
branches  of.  629 
ganglions  of,  628 
vestibular.  708 
Vidian,  621 
of  Wrieberg,  641 
Nervous    substance,  chemical 
analysis  of,  60 
microscopic  appearance  of, 
58 
Nervous  System,  Qenercd  An- 
alomy  of.&l 
of  animal  lire,  57 
ccrebro-spinal  axis,  S72 
cortical  substance,  57 
fibrous  nervous  matter,  59 
ganglia,  64 
gray  or  cineritiona  substance, 

57 
of  organic  life,  57 
sympathetic,  66 
composition  of,  66 
gelatinous  fibres  of,  59 
tubular  fibres  of,  59 
vesicular  matter,  57 
white  ormedullaryeabstance 
of.  59 
Nearilemma,  65 

of  cord,  573 
Neuroglia,  60 
Nidas  hinindinis,  601 
■  Nipple.  820 
Nodule  of  cerebellum,  601 
Noduli  Arantii,  761 
Nose.  677 

arlcrit's  of,  679 
bones  of,  158 
cartilages  of,  678 

of  septum  of,  678 
development  of,  102 
foESS  of,  187,679 
meatuses  of,  189. 679 
mucous  membrane  of,  677 
musclcB  of,  324,  678 
nerves  of.  679 
re-Jas  ot.  53b.  679 
IV^otcb,  cotjioiti,  232 


Notch— 

ethmoidal,  142 

Intercondyloid,  240 

nasal,  141 

pterygoid,  152 

sacro-sciatic,  greater,  230 
lesser,  230 

sigmoid,  174 

spliCDO-palatine,  168 

suproi-orbital,  141 
-scapular,  205 
Nnck,  canal  of,  810,820 
NymphiE,  812 

lymphatics  of,  568 

Occipital  bone,  134 
articulations  of,  138 
attachment  of  muscles  to, 

138 
crests  of,  134 
development  of,  137 
structure  of,  137 
Occiput,  arteries  of,  453 
(Ksophagus,  722 
lymphatics  of,  571 
structure  of,  723 
surgical  anatomy  of,  722 
Oestcrlen,  on  supra-renal  cap- 
sules, 794 
Olecranon,  212 

Olfactory  bulb.    See.  Bulb,  ol- 
factory, . 
nerve.    .S"'  Nerve,  olfactory. 
Olivary  bodies  of  medulla  ob- 
longata, 581,  582 
Omenta,  727 

Omentum,  gastro-colic,  727 
gastro-hepatic,  725,727 

-splenic,  728 
great,  727 
lesser,  725,  727 
sac  of,  725 
Opening,  aortic,  id  diaphragm, 
369 
in  loft  ventricle,  763 
caval  in  diaphragm,  370 
of  coronary  sinus,  759 
of  inferior  cava.  7,'i9 
left  anricnlo-ventricular,  761 
(esophageal    IQ    diaphragm, 

369 
of  pulmonary  artery,  760 

veins,  762 
right    anricnlo  -  ventricular, 

759 
saphenons,  406,  832 
of  superior  cava,  759 
Operation  for  club-foot,  426 
of  laryngotomy,  779 
of  liiryngo-lracheotomy,  779 
ligation  of  arteries.     ixK  In- 
dividual Arteries, 
of  lithotomy,  847 
of  (csophagotomy,  723 
of  stiipnylorraphy,  344 
for  strabismus,  323 
tracheotomy,  780 
for  wryneck.  334 
Operculaofdental  grooves.  716 
Optic  commissure,  08&  607 
lobes,  596 


Ora  gerrata,  688 
Orbicular  booe,  701 
Orbits,  185 

arteries  of.  464 

muscles  of,  321 

relation  of  nervei  in,  608 
Orifice,    auricnlo  -  veotricalar, 
759,  760 

oesophageal,     of      stonucb. 
729 

pyloric,  of  stomach,  729 

of  uterus,  815 

of  vagina,  811 
Set.   also   Opening,  Apertore. 

and  Ostium. 
Oscalcis.  249 

hyoides.  189 

innominatum.  227 

magnum  of  carpaa,  223 

orbiculare,  701 

planum,  l.')4 
Sec  also  Bone. 

uteri.  t<lj 
Ossa  triquelra,  1.57 
Ossicles  of  oar,  697 
Ossicula  of  tympanum,  697 
Ossification  of  bune,  49 
inlracarlilaginous,  49 
intramembruDous,  49 
of  spine,  progress  in,  130 
Ostco-iientine,  715 
Osteology.  45 

Ostium  abdominale   of   Fallo- 
pian tube.  818 

uteri  intt-riium,  815 

uterinum.  815,  t>17 
Otoliths.  707 
Outlet  of  pelvis,  236 
Ovary,  818 

corpus  lutcnm  of,  819 

development  of,  109 

Graafian  vesicles  of,  818 

ligament  of,  820 

Ivmphatics  of,  569 

nerves  of.  820 

ovisacs  of,  819 

shape,    position,  aod  dineD- 
sions  of,  1-19 

situation  of.  in  foctiis,  109 

stroma  of.  til  9 

tunica  albnginea  of,  818 

vessels  of,  H20 
Ovicapsule  of  Graiifian  veaicU 

819 
Oviducts,  817 
Ovisacs  of  ovarv,  819 
Ovulaof  Nabolt,  816 
Ovum,  89 

discharge  of,  819 

discus  proligents,  819 

fecundiilion  of,  90 

germinal  spot,  89 
vesicle.  H9 

vitellioc  membrane  of,  89 

yelk  of.  ^9 

zona  peltncido,  89 

pArrniOKiA.v  depressiou,  ] 
Pacinian  corpuscles.  68 
Palate,  arches  of.  718 
I        developmeot  of,  99 
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Palate— 

hard,  718 
muscles  of,  342 
soft.  718 
bone,  1G6 

articulations  of.  168 
attuclimeDt  of  muscles  to, 

1C8 
development  of,  I(i8 
Palmar  arch.     iS'ee  Arch, 
Palpebral.  691 
Pampiniform  plexus'  of  veins, 

ijSS,  805 
Pancreas,  749 
development  of,  107 
duct  of,  750 
structure  of,  750 
vessels  snd  nerves  of,  750 
Papilla  lacrymalis,  691.  694 
Papillie,  conjunctival,  093 
of  kidney,  781 
of  skin,  80 
of  toQgiie.  615 
circumviillats,  675 
conicffi,  675 
filiformcs,  675 
fuDgiformcs,  675 
maximie,  675 
mediie,  675 
minimiE,  675 
structure  of,  676 
of  tooth,  715 
Par  vagum,  628 
Parietal  bones,  138 

articulations  of,  140 
attachment  of  muscles  to, 

140 
development  of,  140 
Parotid  gland,  719 

accessory  portion  of,  720 
duct  of,  .20 
lymphatics  of,  561 
nerves  of,  720 
vessels  of,  720 
Patella,  242 
articulations  of,  243 
attachment  of  muscles  of,  243 
development  of,  243 
fracture  of,  434 
Pecquet,  ciatern  of,  560 

reservoir  of,  560 
Pedicles  of  vertebra,  118 
Peduncles  of  cerebellum,  602 
of  cerebrum,  589 
of  corpus  calloBum,  687 
of  pineal  gland,  598 
Pelvic  fascia.  See  Fascia,pelTic. 

buuea.     See  Pelvis. 
Pelvis,  234,  794 
arteries  of,  513 
articulation  of,  281 

with  Gpioe,  280 
a:ies  of,  236 
boundaries  of,  234 
brira  of,  234 
cavity  of.  234,  794 
diameters  of,  234 
false,  234 
inlet  of,  234 
ligaments  of,  281 
lymphatics  of,  567 


Pelvis — 

male    and    female,    dlfTer- 

ences  of,  236 
outlet  of.  236 
position  of,  236 

of  viscera  at  outlet  of,846 
tmc,  234 
of  kidney,  792 
Penis,  801 

arteries  of,  803 
body  of,  801 
corpora  cavernosa,  802 
corpus  spongiosum,  802 
development  of.lll 
dorsal  artery  of,  514 
nerve  of.  657 
vein,  5.'»4 
glans.  f*01 

lymphatics  of,  568,  803 
muscles  of.  842 
nerves  of,  657,  804 
prepuce  of,  bOl 
root  of,  801 

suspensory  ligament  of,  802 
Perforated  space,  anterior,  588 

posterior,  589 
Pericardium,  755 
relations  of,  7r)5 
structure  of,  TiO 
fibrous  layer  of,  756 
serous  layer  of,  757 
vessels  of,  756 
Perichondrium,  42 
Perilymph,  7tl6 
Perimysium,  53 
Perineum,  841 
abnormal  conrse  of  arteries 

in,  848 
deep  boundaries  of,  841 
fascia,  deep,  844 
superficial,  841 
lymphatics  of,  567 
muscles  of,  842 
surgical  anatomy  of,  839 
Periosteum,  45 
of  teeth,  711 
Peritoneum,  725 
folds  of,  727 
lesser  cavity  of,  727 
ligaments,  727 
mesenteries,  727 
omenta  of.  727 
reflections  of,  727 
Pes  accessorins,  594 

hippocampi,  594 
Petit,  canal  of,  690 
Petrous    portion   of  temporal 

bone,  145 
Peyer's  glands,  736 
Phalanges  of  foot,  237 

articulations  of,  257,  309 
development  of,  259 
of  hand.  226 

articulations  of,  226,  313 
development  of,  226 
Pharyni,  721 
aponeurosis  of,  721 
arteries  of,  454 
development  of,  107 
mucous  membrane  of,  722 
muscles  of,  340 


Phlebolites.  5r)3 
Pia  mater  of  brain,  579 
of  cord,  573 

structure  of,  583 
testis,  807 
Pigment,  41 

cells  of  iris,  686 
Pigmentary  layer   of  choroid, 

684 
Pillars  of  e:ctcmal  abdominal 
ring,  824 
of  diaphragm,  369 
of  fauces,  718 
of  fornix,  59"i 
Pineal  glaod,  598 

peduncles  of,  598 
Pinna  of  oar,  694 
cartilage  of,  695 
ligaments  of,  095 
muscles  of,  695 
nerves  of,  696 
structure  of.  695 
vessels  of,  696 
Pisiform  bone.  221 
Pituitary  body,  589 
Plate,  cribriform  of  ethmoid, 
154 
external  pterygoid,  152 
perpendicular,  of  ethmoid, 
l.">4 
Pleura,  780 

cavity  of.  780 
parietal  layer  of,  781 
reflections  of,  781 
vessels  and  nerves  oC  782 
visceral  layer  of,  780 
costalis,  780 
pulmonalis,  780 
Plexus,  biliary,  745 
interlobular,  745 
lobular.  745 
Plexus  of  Nerves,  66 
aortic,  670 
brachial,  637 
cardiac,  anterior,  668 
deep,  or  great,  667 
superficial,  668 
carotid,  665 
cavernous,  665 
cerebral,  666 
cervical.  634 
coeliac.  670 
colic,  left,  671 
middle,  671 
right,  671 
coronary,  anterior,  668 

posterior,  668 
cystic,  670 
diaphragmatic,  6G9 
epigastric,  669 
facial,  666 
gastric.  670 
gastro-duodenal,  670 
■epiploic,  670 
left,  670 
hemorrhoidal     inferior. 
671 
superior,  671 
hepatic,  670 
hypogastric,  669 
inferior,  671 
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INDEX. 

^^H 

^^V        Plcxoft  or  Ncires — 

Process  or  ProcenaPS — 

PrciSlatv  Rlaod — •                 ^^^| 

^^^^^^               ilv(»-culir.  A70 

cliiK^id.  imtt-rior,  X'i3 

ktrui-tarv  o(^  800                 ^^^H 

^^^^K            inrm-orbilal,  620 

middle.  IfiO 

Burirical  aaatomj  ot  (toi        ^| 

^^^^^H 

pwti'rinr,  )50 

veiis«U  and  nenea  of,  >M         ^| 

^^^^^B            neoingeolf  666 

cochlrarifonn,  7ftO 

Pro  to  vertebra),  101                       H 

^^^^^1              neseaUirir,  tarertor,  670 

condyluid  of  lower  jaw.  172 

ProtBbvraoce,  ovcipilal,  txitr-  ^| 

^^^^^1 

coracoii],  2ii5 

nal,  134                              ■ 

^^^^H             €e»ophaE«nl.  R28.63I) 

coroDoid,  of  lower  jaw,  172 

intvmal,  136                             ^B 

^^^^H            ophthAlmic.  fi66 

of  ulna.  212 

Pnbes.  232                             ^^H 

^^^^^H             orari&D,  OiO 

clhiDi>i(Iii1,  of  inferior  turbt 

urlii-uUtioos  of.  234.38>^^^B 

^^^^^H             piiti<.'iT!it.ic. 

nnled.  169 

ntlarhmeDtoftnaprlMU^ST 

^^^^^H             puiK-mitico-'luodVDul, 

fMciform.  833 

di.-ri-Iupmviit  of,  333 

^^^^^M 

fronlttl,  of  malar,  65 

atractut«  of.  233 

^^^^^m 

hanuliir,  of  cochlea,  706 

crnphjsu  of,  232,  293 
PnoeiulBm,  811 

^^^^m            pbarynf^l.  629.  666 

of  Inrhrvinal,  164 

^^^^H              pbri-nic, 

of  sphttioid,  152 

PuDcta  lacbrynilLa,  691 

^^^^^B            proslaU«, 

of  holix.  Oyj 

TaMoloao,  590 

^^^^^H             pulmoDsry.  aolcrioT,  628 

of  Inffrawiaa.  153 

Pulp  cavity  of  tootb.  TIC 

^^^^1                nodlenflr.  62&.  668 

jngiiiikr.  134 

Ischrj-mal,  of  ioferJor  turbU 

derrlopiDHitof.  716 

Pupil  of  eve,  CM 

^^^^H 

SBtfd  bone,  169 

dilator  muscle  of.  6b5 

^^^^H            ucral.  656 

malar  of  etinerior  moxiilary, 

tneoibrano  of,  6>^ 

^^^^H           BJemoid.  671 
^^^^H             Bolar,  6C9 

161 

sphincter  mutclu  of,  &.4S 
Pylorus,  729 

mufilDicI.  145 

^^^^^H             8p«nnAtic, 

mutillarjr.  of  inferior  tsrbi> 

Pyramid  of  eereb^Uam,  6*1 

^^^^^B 

Dated,  169 

of  thyroid  claud,  7r*< 

^^^^^1            siiiira-rrDi). 

of  malar  boDC,  165 

oftyinpaniim,  699 

^^^^H            toasillur. 

mcaliil.  170 

Pyraniids,  aoterior.  601 

^^^^H             t^nnpaDic.  6l>T,  703 

na»)l,  lb!! 

doi:ii»Rali<>li  of.  601 

^^^^H                TOglDIll 

odoDloid  of  axis,  119 

of  JVrrein.  792                   ^_ 

^^^^H             TcrU'brat. 

oI«cranan,  212 

of  Malpiclii.  TDI                  ^^H 

^^^^^            vesical,  C'3 

ollvarj-.  l.)0 

posterior.  601                   ^^^H 

^^V                of  Vcina.  335 

of  malar,  165 

of  spitte,  13L                     ^^^B 

^^^^^            choroid.    See  Cboroid. 

of  palate,  167 

.  ^H 

^^^^^B             bicmurrhottJal.  555 

pnlaiv,  162 

QuADRiounvAL  bodiM.  SSw^^H 

^^^^H             OTarino. 

palatine,  of  mperior  maiil- 

^^^B 

^^^^H            panipiuiromi.  5&I),  803, 

larr,  160 

Radicr,  217                                V 

^^^^H 

ptPrygnid.  of  nnlate  boiie,  1 67 
of  sphi'ooiu.  152 

arUculaliofu  o(  219             ^| 

^^^^H            pbsrrDin-n].  539 

devck'pmcnt  of,  219             ■ 

^^^^H            ptorvgi>i<l. 

Bphi?iund:il,  of  palate,  1€8 

miiiti-Ios  ulliicbcd  lu.  319     ^1 

^^^^H            Hjicriaatie.  ^t^5,  S05 

Bpinous,  of  iliani.  229 

Ramus  i>f  ii>rbium,  231                 ^| 

^^^^^a                         f).'i4 

■.ifHpbirnoid,  151 
of  tibin.  214 

iif  Inwer  jnw.  172                      ^| 

^^^^^              TiLj^iual,  r>54 

of  pobes.  232 

^^H                        ve«i<;(i-pn>!'talii-,  :'»53 

of  Yertcbnc,  117 

Raphe  of  corpua  calloanra.  591 

^^H         Pllfiti  sciRiliinaris.603 

styloid,  of  radioe.  218 

of  palat«.  7lg                              H 

^^H          ruiniim  Adami.  7fi9 

of  lemporal,  148 

»f  perineum,  841                        ^| 

^^H          Puns  hcpalig,  i-13 
^H               Tiirint.  :>6'} 

ofulDA.  216 

of  toufntv.  674                            ^1 

tranBveref,  of  vertebne,  117 

R(-c(']itiu-iiliiai  i-bjii,  560             ^| 

^H              Tarolii.  .'iHO.  &S1 

UDciform.  Tii 

Kfi-lum.  ;:tLi                         ^^M 

^^H         Popliti.-nI  Kpace.     5h  Spacei 

of  etbmoid.  155 

M-\f                                    ^^M 

^^H                  po  I'll  teal. 

Taginnl  of  ^phrnoid,  151 

Ivrapbutics  nit  d'A             ^^^H 

^^H          Pnn-s  i>r  »kia,  60 

of  temporal,  UW 

reUtionB  of,  id  fisowl*,  BU      ^fl 

^^H         Poriio  dura  of  scvt^itth  ncrrc. 

Tcrmiform  ofccrcbcDum.eoi 

male.  739                                H 

^H 

zygoBiaik,  165 

R«gioa  of  abdomen.  359.  T24      H 

^^f            iotnr  dnrnm  et  molkm.  GIO 

Prot'csaus  ad  nedBllaiD.  COS 

acromial,  tnD)irl<-<  of.  377        H 

■              r     Dollis,  W>( 

ad  poDt«iii,  603 

•nricttlar,  ir'    -             i".  7|t         ^| 

L               Poms  oplicns  of  nclcrotic,  682 

ad  t«B(eii.  599 

of  back,  till                    .'A't            ^ 

^K          Poll's  fraclurv.  43.') 

brcvia,  of  mullcu,  TOl 

brachial,  aatcttur.  aiuadasaC 
3H6                                 ^ 

^^H          Poacbcs,  lurjiiiR^al.  774 

candatus,  i>!l5 

^H         PoBpart*  ligumvot,  359.  825, 

cluvntna,  581 

pnaterinr.  390 

^H                 ^33 

cockleanfonnis,  700 

eervicol.  auprrflcial.  kmcIn 

^^B         PncputiuD)  clitondis,  812 

c  ccrcbello  ad  tcHtve,  599, 602 

of.  331                                      ^ 

^^1            I'rcpuri.-,  HIPt 

giruillut,  of  niallcuA,  7111 

dlaphrainnatic.  366                   ^| 

^^H          i'rociwti    or    rrocvsHVB.    acro- 

Prutnuntnr;-  nfitiicruiD,  127 

doreal,  of  foot,  nmcln  nC  ^| 

^^B                 initio.  204 

of  tvmpaniim.  *>!>9 

■ 

^^B             ftlTciilor.  102 

Prostate  icland,  600 

epicranial,  roaeclc«  o(,  SIT      ^B 

^^B              aoKubr.  exteraal,  141 

lobes  of.  800 

epifcwlrii'.  7"i5 

^^B                inieruiiL  141 

levator  muscle  of.  ROO,  846 

fvmuntl.  auterior.  niuailia  af 

^^1              KudlUrv.  144 

|iDf>itii>a  of  Hito.  F<4C 

4il5                                        ■ 

^^M              Aaxilnr.  'l:t7 

seciTlinii  from,  tvtl 

iotvmnl.  410                    ^^| 

^H          trsJi»rj,  6&i                                    1 

»ite  aa(f  eJiap«  of,  800 

poaU'Mor.  417                 ^^H 
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fibular,  425 

foot,  dorsum  of,  428 

Bole  of,  428 
gluteal,  muBcles  of,  412 
groiu,  822 

of  hand,  mascles  of.  394 
humeral,  anterior,  380 

posterior,  383 
hrpochondriac,  725 
hypogaetric,  725 
iliac,  muscles  of,  403 
infra-hyoid,  mascles  of,  334 
inguinal,  725,  822 
intermaxillar;,    mnscles    of, 

326 
iBcliio-rectal,  Rurgical  anato- 
my of,  839 
laryngo  -  tracheal,     surgical 

anatomy  of,  7<9 
lingual,  muscles  of,  338 
lumbar,  725 

maxillary,   inferior,  mnacles 
of,  325 
Buperior,  mascles  of,  325 
nasal,  muscles  of,  324 
orbital,  muscles  of,  321 
palatal,  muscles  of,  342 
palmar,  muscles  of,  397 
palpebral,  muscles  of,  320 
pectoral,  muscles  of,  372 
of  perineum,  84L 
pharyngeal,  muscle  of,  340 
plantar,  muscles  of,  428 
popliteal,  524 
pterjgo  -  maxillary,  muscles 

of,  329 
pubic,  725 

radial,  mnscles  of,  388,  394 
scapular,    anterior,   muscles 
of.  377 
posterior,  378 
Scarpa's  triangle,  518 
of  skull,  anterior,  184 

lateral,  183 
supra-hyoid,  muscle  of,  336 
tempore- maxillary,  muscles 

of,  327 
thoracic,  muscles  of,  366 
anterior,  372 
lateral,  376 
tibio-fibular,  anterior,  419 

posterior,  421 
ulnar,  muscles  of,  396 
umbilical,  725 

vertebral,  anterior,  muscles 
of,  344 
lateral,  346 
Reil,  island  of.  588 
ileservoir  of  Pecquet,  560 

of  thymus,  787 
Bespiration,  organs  of,  769 

development  of,  107 
Restiform   bodies  of   medulla 

oblongata,  581.  582 
Sete  mucoBum  of  skin,  80 

testis,  807 
Betina,  686 
arteria  centralis  of,  467,  688 
external  layer  of,  687  I 

fovea  centralis  of,  686  | 


Retina — 
granular  or  middle  layer  of, 

687 
internal  or  nervous  layer  of, 

687 
Jacob's  membrane  of,  687 
limbus  luteus  of,  686 
membrana  limitans  of.  688 
nummular  layer  of,  687 
radiating  fibres  of,  688 
structure  of,  687 
yellow  spot  of,  685 
Retinacula  of  ileo-cKcal  valve, 

788 
Ribs.  194 

attachment  of  mascles  to.  198 
commun  characteis  of,  1 97 
developmeat  of,  198 
false,  194 
floating,  194 
ligaments  of,  275 
peculiar,  196 
true,  194 
vertebral,  194 
vertebro-costal,  194 
-sternal,  194 
Ridge,  internal  occipital,  136 
mylo-hyoidean,  171 
pterygoid,  151 
superciliary,  140 
temporal',  143 
Riina  glottidia,  773 
Ring,  abdominal,  external,  360, 
824 
internal,  827 
crural  or  femoral,  835 
fibrous,  of  heart,  764 
Rolando,  tubercle  of.  ft83 
RosenmUller,  organ  of,  109 
Rostrum  of   corpus  callosum, 
591 
of  sphenoid  bone,  151 
Rotation,  263 
Itugieof  stomach,  731 
of  vagina,  814 

Sac,  dental,  715 

lachrymal,  694 

of  omentum,  725 
Sacculua  laryngis,  774 

of  vestibule,  707 
Sacrum,  126 

articulations  of,  130 

attachment  of  muscles  to,  130 

cornua  of,  128 

development  of,  130 

peculiarities  of,  129 

structure  of,  129 
Salivary  glands,  719 

structure  of,  721 
Santorini,  cartilages  of,  771 
Sarcolemma,  315 
Barcous   elements   of   mnscle, 

315 
Seals  of  cochlea,  705,  706 
Scaphoid  bone  of  foot,  254 

of  hand,  219 
Scapula,  202 

articalationa  of,  207 

attachment  of  muscles  to,  207 

development  of,  206 


Scapula — 

ligaments  of,  286 
mascles  of,  377 
structure  of,  206 
Scarfskin,  80 
Scarpa's  triangle,  518 
Schindylesis,  262 
Schneiderian  membrane,  679 
Schwann,  whit«  subatance  of, 

59 
Sclerotic.  681 
Scrotal  hernia,  828 
Scrotum,  804 
dartos  of,  804 
lymphatics  of,  805 
nerves  of,  805 
septnm  of,  805 
vessels  of,  805 
Sella  turcica,  150,178 
Semen,  609 
liquor  seminin  of,  809 
seminal  granules  of,  809 
spermatozoa  of,  809 
Semicircnlar  canals,  704 
Semilunar  bone,  220 
Seminal   vesicles.     See    Vesi- 

culo;  seminales. 
Seminiferous  tubes,  807 
Senac,  on  structure  of  heart's 

valves,  760 
Senses,  organs  of,  674 
Septum  anriculumm.  759,  764 
between  bronchi,  778 
crurale,  836 
lucidum,  592,  595 
of  medulla  oblongata,  582 
of  Dose,  188 

cartilage  of,  678 
pectiniforme.  802 
of  pons  Varolii,  584 
scroti,  804 
subarachnoid.  573 
of  tongue,  675 
ventriculorum,  760 
Serous  membranes.  8t> 
Sesamoid  bones,  25'J 
Sbenth  of  arteries,  436 
cniral  or  femoral,  834 
of  muscles,  316 
of  nerves,  65 
Shoulder-joint,  288 
bones  of,  199 
muscles  of,  377 
vessels  nud  nerves  of,  289 
Sigmoid  flexure.     Sse  Colon. 
Simon,  on  supra-renal  capsules, 

794 
Sinns  or  Sinuses — 
of  aorta,  438,  761 
cavernous,  543 
circular,  543 
circularis  iridis.  686 
confluence  of,  542 
coronary,  558,  7n9 
of  dura  mater,  53C,  542 
ethmoidal,  156 
frontal,  140 
of  jugular  vein,  539 
of  kidney.  792 
lateral,  543 
of  left  auricle,  761 


873 


INDEX. 


Siona  or  Sinasea — 

longitadiiial,  ioferior,  542 
superior,  M2 

maxillary,  161 

occipital,  543 

petrosal,  inferior,  514 
BUperior,  544 

placental,  9o 

pocularis.  798 

prostatic.  7'J8 

pulmonary,  759 

of  right  auricle,  756 

straight.  543 

sphenoidal.  150 

terminul,  144 

transveree,  544 

uro-^coital,  93,  111 

ntenous,  816 

of  Valaitlva.  aortic,  438,  761 
pulmonnry,  709 

venous,  536 
Skeleton.  33 
8kin,  anatomy  of.  78 

appenilages  of,  81 

arcoliu  of,  BO 

corium  of,  80 

cuticle  of,  80 

derma  of,  78 

development  of,  81, 102 

epidermis  of,  KU 

furrows  of,  HO 

hairs,  82 

lymphatics  of.  81 

muscular  tibres  of,  80 

nails,  81 

nerves  of,  81 

papillary  layer  of,  80 

rete  mucosam  of,  bO 

sebaceous  glands  of,  83 

Budoriferous  or  sweat  glands, 
84 

tactile  corptiacles  of,  68,  80 

true.  78 

vessels  of,  81 
Skull,  133, 176 

anterior  region  of,  184 

base  of,  17(> 

bones  of,  133 

cerebral  or  internal  surface, 
176 

exterual  surface  of,  176 

fissures  of,  157 

fossa  of,  anterior,  176 
middle,  17H 
posterior,  179 

lateral  region  of,  183 

sutures  of.  174 

Ublesof,  115 

vertex  of.  176 
Sncia  parotidia,  720 
iSccmmering,  foramen  of,  686 
Soft  palate,  718 

aponeurosis  of,  718 

arches  or  pillars  of,  718 

muscles  of^  312 
Sole  of  foot,  muscles  of,  428 
Space,  anterior  perforated,  588 

axillary,  478 

Haversian,  47 
jiitciviititiil.  194 
pop/itcul,  ^1'4  I 


Space — 

posterior  perforated,  669 
Spermatic  cord,  805 
arteries  of,  605 
lymphatics  of,  805 
nerves  of,  805 
rehition  of  to  femoral  ring, 
836 
in  inguinal    caoal,  605, 
827 
veins  of,  805 
Spermatozoa.  809 
Sphenoid  bone,  149 
articulations  of.  153 
attachment  of  miisclea  to,154 
development  of,  l;'i3 
Sphenoidal  spongy  bones,  153 
Spinal  column,  116,  131.     Sve 

also  Vertebra. 
Spinal  cord.  62 
arachnoid  of,  573 
arraugemcnt    of    pray    and 

white  matter  in,  (12 
central  canal  of,  64 

ligament  of,  574 
columns  of.  575 
development  of,  100 
dura  mater  of.  572 
filum  tcrminale  of,  574 
fissure  of,  575 
fcetal  peculiarity  of,  574 
gray  commissure  of,  576 
Ugamentum  denliculntum  of, 

574 
membrancB  of.  572 
ncunlemma  of,  573 
pia  mater  of,  573 
structure  of,  62 
white  matter  of,  62 
Spinal  nerves,  63,  632 

arraogemcDt  into  groups, 

632 
branches  of,  633 
ganglia  of,  633 
roots  of  anterior,  632 
posterior.  632 
Spine,  116.     iSie  Vertebra  and 
Process,  spioons. 
ethmoidal,  149 
of  ischium,  231 
nasal,  142 
anterior,  163 
posterior,  166 
pharyngeal,  135 
of  pubcs,  232 
of  scapula,  204 
Spleen,  750 
artery  of,  754 
capillaries  of,  754 
fibrous  elastic  coat  of,  752 
fissure  of,  751 
hilum  of,  751 
lymphatics  of,  570,  754 
^Malpighian  corpuscles  of,753 
nerves  of,  754 
proper  substance  of,  752 
seroaa  coat  of.  751 
atrnctnre  of.  751 
suspensory  ligament  of,  751 
trwecalae  of,  752 
rans  of,  754 


Squamous  portion  of  tcmporu 

bone,  143 
Stapes.  701 

annular  ligament  of,  701 
Steno'a  duct,  720 
Sternum.  190 
articulations  of,  194 
attachment  of  muscles  to,194 
development  of.  193 
ligaments  of,  278,  280 
Stomach,  728 
alteration  in  position  of,  73i> 
alveoli  of,  732 
cardia  of,  729 
cellular  coat  of.  731 
curvatures  of,  729 
development  of,  107 
fundus  of.  729 
foilicU-s  of.  731 
liftumeuts  of,  730 
lymphatics  of,  570.  732 
mucous  ghindsof.  732 
mucous  membrane  of.  731 
muscular  coat  of,  730 
orifices  of,  729 
peptic  glands  of,  731 
pyloric  end  of,  728 
pylurus.  730 
serous  coat  of.  730 
splenic  end  of.  729 
structure  of,  730 
Burfiices  of.  730 
vessels  and  nerves  of,  732 
Strire  laterales.  591 

longituiliuales.  591 
Stroma  of  ovarj',  ^^19 
Subarachnoid  fluid,  579 
septum,  574 
space  of  brain.  578 
of  cord,  573 
Sublingual  gland.  720 

duct  of.  721 
Submaxillary  gland,  720 

duct  of.  720 
Snbpeduncular  lobe  of  cerebel- 
lum, COl 
Sulci  of  cerebrum,  586 
Sitpercilia.  691 
Superior  roaxillarr  bone,  159 
articulations  of.  163 
attachment  of  mnscles  to, 

163 
development  of.  16.1 
Sapra-renat  capsules,  7*j3 
development  of,  lUa 
nerves  of,  794 
vessels  of,  794 
Surgical  anatomy — 

of  abdominal  aorta.  497 
anterior  tibial.  527 
arch  of  aorta,  440 
axilla,  478 
axillary  artery,  481 
base  of  bladder.  847 
bend  of  elbow,  485 
brachial  artery.  4K') 
common  carotid  artery .44S 

iliac  arterv,  5U8 
doTvalis  pedis.  53(t 
external  carotid.  448 
iliac,  517 


INDEX. 
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Sargical  Anatomy — 

of  facial  arterj-,  453 
femoral  artery,  520 

hernia,  830 
hamstring  tCDi]oii9,  418 
innominate  artery,  443 
iDcuinal  hcniia,  8:^2 
internal  carotid,  4C-4 

iliac,  .^10 
ischio-rectal  region,  830 
laryngO'tracheal      rcgioD, 

779 
lingual  artery,  450 
muscles  of  eye,  323 
of  lower  extremity,  432 
of  soft  palate,  344 
of  upper  extremity,  398 
(esophagus,  722 
perineam,  84L 
popliteal  artery,  525 
posterior  tibial,  531 
prostate  gland.  846 
radial  artery,  489 
Scarpa's  trJanf^le,  518 
sterDn-mastoid  muscle,  334 
subclavian  artery,  471 
superior  thyroid,  449 
talipes,  426 
temporal  artery,  456 
thoracic  aorta,  494 
triangles  of  neck,  459 
nlnar  artery,  492 
Snstentaculnm  tali,  251 
Sutura,  262 

den  lata,  262 

harmonia,  262 

limbosa,  262 

Dotha,  262 

serrata,  262 

sqaamoBa,  262 

vera,  262 
Suture,  basilar,  175 

coronal,  175 

cranial,  174 

ethmo-sphenoidal.  177 

ethmoi  do-frontal,  177 

frontal,  174 

fronto-malar,  187 
-maxillary,  187 
-parietal,  175 
•sphenoidal,  177 

intermaxillary.  185 

inlernaaal,  185 

interparietal,  174 

lambdoid,  175 

malo-raasillary,  187 

masto^ccipital,  175 
-parietal.  175 

naso-maxillury,  185 

occipi  to-parietal,  175 

petro-occipital,  175 
-sphenoidal,  178 

sagittal,  174 

spbeno-parietal,  175, 178 

equamo-parictai.  175 
-sphenoidal,  175 

squamous,  178 

temporal,  178 

transverse.  175 
Swallow's  nest  of  cerebellum, 
601 


'  Sweat-glands,  84 
Symphysis  of  jaw,  170 

pubis,  232,  2S3 
Synarthrosis,  262 
Synovia,  261 
Synovial  membrane,  87,  260 

articular,  261 

bursal,  261 

vaginal,  261.     See  also  indi- 
vidual Joints. 
System,  Haversian,  47 

Tablfs  of  skull,  115 
Tienia  hippocampi,  593 
semicircularis,  593 
Tiolacca,  603 
Tarsus,  249 

articulations  of.  309 
development  of,  258 
Teeth,  711 
bicuspid,  711 
canine,  712 
cement  of,  714 
cortical  substance  of,  714 
crown  of,  711 
crusta  petrosa  of,  714 
cuspidate,  712 
deciduous,  713 
dentine  of,  714 
development  of,  715 
enamel  of,  714 
eruption  of,  717 
eye,  712 
fang  of,  711 
growth  of,  716 
incisors,  711 

intertnbular  tissue  of,  714 
ivory  of,  713 
milk,  713 
molar,  712 
multicuspidate,  712 
permanent,  711 
pulp  cavity  of,  715 
roots  of,  711 
structure  of,  713 
temporarv.  713,  717 
tubuli  of,  714 
wisdom,  712 
Temporal  bone.  143 

articulations  of,  148 
attachment  of  muscles  to, 

148 
development  of.  148 
mastoid  portion  of,  145 
petrous  portion  of,  145 
squamous  portion  of,  143 
structure  of.  148 
Tendo  Achtllis,  422 
oculi.  320 
palpebrarum,  320 
Tendon,  315 

central,  of  diaphragm,  369 
conjoined,  of  intcmul  oblique 
and    transversalis,  362, 
825 
cordiform,  of  diaphragm,  369 
Tentorinm  cerehelli.  578 
Testicle.    See  Testes. 
Testes.  804 

aberrant  duct  of.  808 
coni  vasculosi  of,  807 


Testes — 

coverings  of,  803,  805 
tunica  atbugiuea,  806 
Vaginalis,  806 
vascnlosa,  807 

development  of,  109 

gubernaculum,  810 

lobules  of,  807 

lymphatics  of,  569 

mode  of  descent  of,  810 

pia  mater  of,  807 

rete  of,  807 

size  and  weight  of,  806 

structure  of,  807 

tnbuli  aeminifcri  of,  807 

vas  deferens  of,  808 

vasa  efferentia  of,  807 
recta,  807 

vasculum  aberraoB  of,  608 
Thalami  optic),  690,  5S3,  596 
Theca  vertebralis,  573 
Thigh,  bone  of,  237 

fascia  of,  405 
lata  of,  405 

muscles  of,  405,  417 
Thorax,  190,  755 

base  of,  755 

bones  of,  190 

boundaries  of,  755 

cutaneous  nerves  of,  648 

fasciie  of,  372 

lymphatics  of,  570 

muscles  of,  36G 

openings  of,  755 

parts  passing  through  upper 
openings  of,  755 

viscera  contained  in,  755 
Thumb,  muscles  of,  394 
Thymus  gland,  788 

chemical  composition  of,  789 

lobes  of,  788 
Thyro-hyoid  membrane,  771 
Thyroid  gland,  787 

chemical  composition,  788 
isthmus  of.  788 
lymphatics  of,  563 
vessels  and  nerves  of,  788 
Tibia,  243 

articulations  of,  247 

attachment  of  muscles  to, 
247 

development  of.  247 

structure  of,  247 
Tongue,  674 

arteries  of.  677 

development  of,  1 07 

epithelium  of.  676 

fibrous  septum  of,  676 

follicles  of,  676 

mucous  glands  of,  676 
membrane  of,  675 

muscular  fibres  of,  676 

muscles  of,  338 

nerves  of,  677 

papilla;  of.     See  Fapills. 
Tonsils,  718 

nerves    and    vessels    of, 
719 

of  cerebellum,  601 
Tooth.    See  Teeth. 
Torcular  Herophili,  136,  542 


^^B        Trulicculiv  or  corpai  (»rcnio> 

\  1^   \j  Ta  ^L  t 

Tnbuli— 

Utera»—                ^^^^^^H 

^^B                           ^03 

urioiferi.  791 

of,  6US                     ^^^1 

^B            of  fu-tnlBkull.  IW 

Tobnlus  ci>ntnilia  modioli.  70.^ 

dcvelopmcol  of,  109           ^^^| 

^^M          of  »(ilt'oa,  7.^:t 

Tuft,  TucDhtr.  in  Mvlpisliion 

In  foeiuf).  Hl7                       ^^H 

^^B             of  testis,  1^07 

boilii-n  of  kidm-y,  792 

fiiDdnaof,  815                       ^^H 

^^^         Trachea.  '77 

Tunica  slbugioea.  tiOfi 

ffQOslia  of,  672                       ^^^1 

^^H            cnrUla^cs  of.  778 

of  OT«r)-.  yi8 

Ugancnia  of.  SI'i.  B2n 

^^B            glaDtIs  of,  779 

Ruyscbiaoo.  0»^i 

lynpbatica  of.  .'>C9,  ^l 

^^H            relalinna  of,  778 

vaginalis,  bOC.  tsLO 

ncrtes  of,  072.  SI6 

^^H           slrucuire  of,  77d 

propriu.  S0€ 

durini;  mcnsiruution,  617 

^^B            Burg[ioiU  aoatttmy  of,  77? 

rcflfxa.  806 

in  i»M  n;,*c,  PIT 

^^H             vuMitlH  iind  ii(>rvi>8  of.  779 

vnsoulosu  tv^lls.  !>07 

after  partorilioD.  8)7 

^^^          Ttaclicnlomj.  7f^0 

Torhioflted  bone,  inferior,  169 

darioff  ]>n-);uutic]',  817 
at  pQbcrty.~Hl7 

■                TriK-l,  Dpiic  Cffi) 

middle.  ir>6 

^^^          Tractua    intcrmcdlo    latarelij. 

aaperior,  155 

•bapB,  pURilion.  tLf..  nf.  hlJ 

^K 

l^jtucnlDu  oculi,  691 

glnirlure  of.  YA'd 

^^V                opticns,  606 

'■'ympanic  boae,  697 

Teastflfi  of,  816 

W              TrapBri,  C'J.-i 

Tyiapaouin,  69d 

UleruH  masmliniw,  799 

^               Tr»|ic  rill  til  bone,  221 

arlerica  of,  702 

ULricla  of  veatibulc,  'Ofl 

^^ft         TnipcMiid  Itnni.'.  2'i3 

cariiy  of.  Cys 
■nembniDc  of,  700 

Urea.  685 

^H         TriunKle  of  lli^»-ll>»cb,  829 

Urda,  718 

^^H           infcrmc  carotiil,  4fi!) 

macons  mcmbrano  of,  702 

of  cerolwUnm,  601 

^^H              of  uvck,  ntilirrior,  459 

muaclcii  of,  702 

Tcnicic,  797 

^^B                    poHtiTiiir.  4fi1 

norm  of,  703 

1 

^^H                  Bnr^irul  anatomy  of,  459 

openitiga  of,  698 

Vacixa,                                  ^^I 

^^H              M^ipilal,  461 

oesicula  of,  700 

ooIbum  of.  814                  ^^H 

^^H             Scarpa's,  M0 
^^H             snhtilnviati,  4(il 

vein*  of,  702 

lynpkatio  of.  SCO            ^^H 

orlnee  of,  812                     ^^^B 

^^H             eiibmaxUlury,  iM) 

Cij(A.212 

Vnp»,     Sre  Par  Vafuni.          ^| 
Valley  of  ccn-bfUiim.  COl            ^ 
Talealva,  aioosM  oi;  436,  TCI, 

^^B            anpfrior  ciirnlld,  >l(i2 

ftiticnlatioD!)  of.  216 

^H         TrigoDO  of  blnOilvr,  798 

devdopiS'enl  of,  216 

^^m         TrifOODtn  TRiicie,  7:i6 

mnftclu  attached  to,  217 

763 

^^H         Trgcliaatvra,(rrealDrnD(llG&8er, 

Uiobilicuti.  96 

Valre  or  Valves—                        ■ 

^H 

Unciform  bone  224 

of  Bauhtii.  737                      ^^^k 

^H         Trochlea  of  hnmerua.  2)0 

Upper  extremity,  nrteriea  of. 

ofcyvtic  duct.  748             ^^^| 

^^m         Tiilw,  uiKlitory.  (i^7 

46» 

of  (rall-bladdor.  748            ^^H 

^^K            KuaiuliiaD,  7(H>.  722 

•rticuIatioDS  of,  284 

of  boart,  coronary.  735        ^^^B 

^^H              Pallopian.        Sec     I'nllgpiMl 

bones  of,  199 

Kastachiuu,  759                    H 

^^V 

faiicln  ot.  372 

mitral,  763                            H 

^^M         Tuber  cim^rcnm.  589 

li^meols  of.  2B4 

of  rlclil  nuricle.  7.'>9               H 

^H             incliii.  231 

lymphnllcs  of.  5(>4 

eemiiuDar.  aortic,  763            H 

^^B         TuhtTcle,  conoid,  L'J9 

mitflcles  of,  371 

puluonlc,  763                   ^| 

^H             deltoid.  l'J3 

ncrtM  of,  637 

tncuBpIr),  760                    ^^^| 

^^B            of  fumiir,  239 

lurgical  anntonj  of.  398 

iie<>-cwcid,  737                     ^^^| 

^^H                CCDittl. 

^^H            Uulir/nul.  \f>2 

»ciu8  of.  544 

oriyropbaticji.                    ^^^H 
of  Kerkhn);,  734                ^^H 

Uruttiu),  79C 

^^H            laminatod,  of  ccrobclloiD,  601 

Ureters,  70:{ 

vftioa,  76                        ^^^1 

^^H            of  Lower,  759 

maiclvt  of.  793 

of  ViooBMaia,  S9t>              ^^^| 

^^H            fur  odontoid  liffsmeolA,  IM 
^^H            of  Bciiplioid,  219 

nerves  of,  793 

Talvula  Bauhioi.  737             ^^H 

rctscU  of.  793 

Valvulic  conniTrnlca,  TM          ^| 

^^H             of  tibia,  244 

Urethra.  f>'niulc,  813 

VaH  iilM-rraDM.  1^07                          ^| 

^H            of  alua,  214 

male,  iD^ 

doturcns,  84)8                            ■ 

^^H            of  xyfTuiSB,  1J4 

^^M        Tnberculft  (luiidrigvaiEoa,  598 

bulboim  portion  of,  799 
capot  ^  liua^ui!>  of,  798 

Vau  aherranLia  of  bracliial  ar-     f 

Icnr,  4S.^ 

^^H         Tubercalo  cinerto,  ftHA 

di-vflopmonl  uf,  108 

alTeronliaoflrninhaticitlaJMk, 

^^B         Titborculuin  Lowm,  739 

mi-uibrauuua    purlJoD    of. 

5f.O 

^^H         Tubcronitif  4  of  bmncrua,  great- 

7-jy 

broTia  arteriea.  Ml 

^^1                   er  iiud  Icsacr,  207 

pruatJttifl  nortioa  of,  798 
sinas  of,  798 

vvinR.  hbt 

^H             of  Ubiik,  244 

eflpreolut  of  Iratu,  807 

^^H          TulHTOBily  of  iachiuu,  23! 

mptureof.  roarBe  taken bj 

of  IrnipbalJn  pl«a<J»,  540 

^^H               miixilUr)-,  UK) 

urine  in,  H48 

iotrsliiii  l«oiu8,  &01 

^^H              of  paUtc  bone,  ICT 

lunuH  pocularis  of.  798 

nria.  W)7 

^H              orndiu8.2n 

Kpoii^y  portion  of.  799 

rn«*>nini  of  artcriei.  73 

^^H         Tub«a,  brouckiul  77B 

slrDclnre  of.  799 

of  wins.  76 

^^H              slnictiiie  of,  ill  lung,  7A5 

veni  inontsDiim  of,  798 

Vaftcular  x-Bit-m,  duugvs  ul  nt 

^^1          Tuhuli.  dental.  713 

TesicuU  proalBlica  of,  798 

binli.  76S 

^^H               of  Fcrreia,  791 

Urinary  organs,  791 

pccnliiiriiics  .T,  in  ftctnt,  7C5 

^^M              OBbclupliori,  821 

Dicnts.  81  & 

Va^i-uliiifi  abfrruiu,  HUM 

nppenrUf^  of,  817 

Vviii  IT  Vein* — 

^^H          /w/A  .^f/ 

arbor  vllir  of.  816 

GinrmX  An^*rmm  tf.  73 

^^1          feaim'feef.  807 

cariij  oU  f  i5 

IKDEX. 
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Vein  or  Veins — 
coats  of,  75 
dcvclopmoDt  of,  103 
muscntar  tissue  of,  76 
picXDS  of,  335.   Sec  PlcxuB 

of  TCIDS. 

EiDuses  of.     See  Sinus, 
structure  of,  75 
valves  of.  76 
vessels  and  nerves  of,  76 
Vein  or  Veins — 
DescripWie    Anatomy    of, 

535 
of  uIiB  nat<i.  536 
an^iilnr,  MG 
arli<:iilnr,  nt'knee,  553 

of  jiiw.  ;">;t7 
auriciiliir,  notorior,  538 

posterior.  538 
axilliiry,  516 
azypos,  549 
ba.-iiiie,  545 
l)usi- vertebral,  551 
of  bone,  46 
bracliiul,  546 
brjcbio-cepholic,  515 
bronehial.  549,  787 
buccal,  536 
cardiac,  .'J57 

anterior.  558 

great,  557 

posterior,  558 
cardinal,  IOC 
cava,  inferior,  554 

superior.  548 
cepliiilii'.  545 
cerebellar.  541 
cerelinil,  541 
cervirul  nfceoding,  540 

dt'cp,  540 

transverse,  539 
choroid  of  brain,  541 
circumflex  iliac.  552 

suptTficial,  552 
condyloid,  posterior,  540 
coronary.  558 
of  corpora  cavcmofa,  8I>.T 
of  corpiis  sponj^iosum,  b03 

6lrialum,  541,  593 
cystic,  5.')7 
deep,  5:).) 

dental,  inferior,  538 
di}:ititl  of  baud,  546 
of  ilipUii.'.  .'i  HJ 
diirsul.  ofjienis.  554 
dur^alis  u:isi.  536 

pedis.  5.Vi 
dorsi-S|HDal.  550 
epijruslrU-.  553 

Fuperficiiil.  552 
of  eyeball,  691 
faciikl.  536 
femoral.  553 
frontal.  5.16 
of  Galen.  541,590 
gastric,  556 
gastro-epiplolc,  left,  .556 

f luteal,  553 
emorrhoidal,  S53 
of  head.  536 
hepatic,  555,  744 


Vein  or  Veins — 
iliac,  common,  554 
external,  553 
internal,  553 
ilio-lumbar,  554 
innominate,  547 
intercostal,  superior,  548 
interlobular,  747 
interosseous,     of    forearm, 

546 
intralobular,  747 
jugular,  anterior,  539 
external.  538 

posterior,  539 
internal.  539 
of  kidney,  792 
labial,  inferior,  536 

superior,  536 
laryngeal,  539 
lateral  sacral,  554 
lingual,  539 
of  liver,  555.744 
longitridinal,  inferior,  542 

superior,  542 
of  lower  extremity,  551 
luniliar,  5.'k"i 

mammary,  internal,  547 
maKseteric.  538 
mastoid.  538 
maxillary,  internal,  538 
median,  545 
basilic.  545 
cephuUc,  545 
cutaneous.  .")46 
meduUi-sptnal.  551 
meningeal,  5.'{8 
mcningo-rachidian,  550 
mesenteric,  inferior,  356 

superior,  556 
nasal,  536 
of  neck,  5.13 
obli(|ue.  55il 
obturator,  .553 
occipital,  538 
a:i<opliageal,  549 
ophtLalmic.  543 
ovarian,  555 
palatine,  inferior,  537 
palmar,  deep,  546 
palpebral,  inferior,  536 

superior,  536 
pancreatic,  556 
panereatico-duodenal,  556 
parotid,  537 
peroneal,  552 
pharyngeal,  539 
phrenic,  555 
plantar,  external,  55*2 

internal.  552 
poi)liteal.  553 
portal.  53.'>,  556,  744 

Sirofunila  fiinoris,  5.52 
rom  pterygoid  ple.\u3,  538 
pudic,  external,  553 

internal,  553 
pulmonary,  553,  558.  787 
radial.  545 
rnninc,  537 
renal.  555.  792 
sacra),  lateral.  5.54 
middle,  554 


Vein  or  Veins — 
saphenous,  external  or  short, 
552 
ioternnl  or  long,  552,  630 
sciatic,  553 
spermatic,  555 
spheno-palatine,  539 
spinal,  549 

longitudinal,  550 
splenic.  556 
stylo-mas  toid.  538 
subclavian,  547 
Bnblobular,  747 
submaxillary.  537 
submental,  536 
superficial.  535 
6upnM)rbitul,  536 
supra-rcDul,  .555 
Bupra-scapular,  539 
sural,  5.52 
systemic,  535 
temporal.  537 
middle,  537 
temporo-maxilkry.  538 
thyroid,  inferior,  548 
■    middle,  539 

superior.  539 
tibial,  auteritir.  5.i2 

posterior.  5.52 
transverse  oervlcal,  537 

facial,  536 
ulnar,  anterior,  545 
deep,  545 
posterior  545 
nmbilical,  7i'>T 

of  upper  extremity  and  tho- 
rax, 511 
vaginal,  of  liver,  746 
vasa  brevia.  556 
ventricular,  541 
of  vertebne,  540,  551 
Vidian,  539 

iS'c  iilso  Vena  and  Ven:p. 
Vclnm  interpositum,  593,  596 
medullary,  601 
pendulum  palali.  718 
Vena  cava,  firlal,  105 
inferior.  554 
superior,  548 
corporis  striati,  541,  593 
inuominatu,  547 
porta;,  535,  556,  744 
salvatcllu.  545 
i:}i-c  also  Vein. 
Venae  basis  vertebramm,  551 
comites,  535 
corporis  striati,  593 
Galeni,  541,  51H> 
minima;  cordis.  759 
Thebeaii,  558.  765 
vortieos.T.  6^4 
iScealso  Vein. 
Venter  of  ilium.  229 

of  scapnia,  202 
Ventricle  of  )>rain,  third,  597 
fourth,  603 
fifth,  595 
lateral,  502 
of  corpus  callopnm,  590 
of  heart,  lefl,  ■i62 
right,  760 
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Ventricle — 

of  larynx,  773 
Vertebra  dentatu,  119 

prominens,  120 
Vertebnc,  116 

articniationa  of,  2C5 

attachment  of  mascles  to,  126 

cervical,  117 

coccygeal,  127 

development  of,  97,  124 

dorsal,  121 

ceneral  charactera  of,  116 

[igiimcDtfi  of,  265 

luuiliiir,  123 

osi^iliciitioii  of,  124 

sacral.  126 

stniitnre  of,  124 
Vertebnil  column.     See  Vcr- 

ti'lirfB. 
Vertex  ol' skull.  176 
Veni  iiuiuUnum,  798 
Vesicles,  auditory,  102 

cerebral,  99 

germinul,  89 

Graafian,  618 

ocular,  101 

aiubilical,  93 


Vesicula  prostatica,  800 
Veaiculffi  Beminalcs, '  form  and 

size  of,  809 
Veatibuleofear,  703 

aqueduct  of,  147,  703 
of  vulva,  812 
VibrissiB  of  nose,  677 
Vieuasens,  valve  of,  599 
Villi,  735 
Vincula  sccessoria  tendinam, 

386 
Vitelline  duct,  93 

membrane,  69 
Titellus,  89 
Vitreous  body,  689 
humor  of  eye,  689 
table  of  skull,  115 
Vocal  cords,  false,  773 
inferior,  774 
superior,  773 
true,  774 
Voice,  organs  of,  769 
Vomer,  169 
aiajof,  169 
nrlicnlationg  of,  170 
development  of.  170 
Vortex  of  heart,  764 


Vulva,  811 
development  of.  111 

"Watkks,  on  the  lung,  756 

Wharton's  dnct,  720 

White  substance  of  brain,  5'J 

of  Schwann,  59 
Willis,  circle  of.  475 
Winslow,  foramen  of,  727 
Wirsung,  canal  of.  750 
Wisdom  tooth.  712 
Wolffian  body.  103 
Womb,     SfC  Utcms, 
Wormian  bones,  1">7 
Wrisberg,  cartilatres  of,  771 

ganglion  of,  60:4 

nerve  of,  641 
Wrist-joint,  294 

Y*8BAPED  centre-  of  acetabii- 

Inm.  232 
Yelk  of  ovum,  t<9 
jYcllow  spot  of  retina,  CSC 

ZoxA'pellucida,  89 
Zygoma,  105 


THK    END. 
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